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Day 1

Clinical Session 1
European Charcot Foundation Symposium: The patient at the centre – role of patient 
reported outcomes
Wednesday, 26th October 10:00 – 11:00 CEST
Speakers: Helga Weiland, Mario Alberto Battaglia, Letizia Leocani, Usman Khan
Chairs: Maria Pia Amato, Giancarlo Comi

Clinical Session 2
Hot Topic 2: NMO-SD
Wednesday, 26th October 10:00 – 11:00 CEST
Speakers: Jacqueline Palace, Marvin van Luijn, Romain Marignier
Chairs: Kazuo Fujihara, Sandra Vukusic

Clinical Session 3
Free Communications 2: Pregnancy
Wednesday, 26 October 2022 14:30 – 15:30 CEST
Speakers: Carolin Schwake, Annika Anderson, Celia Oreja-Guevara, Sandra Thiel, Edith Graham
Chairs: Barbara Kornek, Emilio Portaccio

Conclusion: There is a need to standardise the acceptance 
and use of patient reported outcomes (PROs) to provide 
patient-centric care for individuals with MS. The PROMS Project 
has initiated different working groups to explore how best 
to integrate PROs into health policy and the everyday life of 
patients. Patients should become researchers in their own right, 
helping to advance care and find solutions to the challenges 
that they face living with MS. Through the application of digital 
health technologies, a more accurate picture of the course of 
the disease can be uncovered, further demonstrating the need 
for patient input and normalising the integration of PROs into 
clinical trials. 

What’s New: Following the COVID-19 pandemic, there has 
been an increase in the use of digital health technologies for 
digital assessments in both clinical trials and as a means of 
patient engagement to involve patients in their own care. PROs 
encourage active patient involvement in care and improve 
communication among stakeholders. The use of such devices to 

improve outcomes are common in diseases such as diabetes. In 
addition, the use of mobile-phone based e-diaries can provide 
patients with MS with an opportunity to record and report daily 
clinical disease activity, psychological status and quality of life. 
Such devices can measure the impact of real-life factors on 
mobility and permit more accurate assessment of degradation 
in walking ability that might predict the risk of falls or silent 
disease progression. The ultimate ambition is to engage with key 
stakeholder groups to ensure PROs form an integral part of all 
aspects of health policy and practice for patients with MS and to 
ascertain how best to incorporate this information. 

Background: The PROMS Project was developed with the aim 
of placing the patient at the centre of care in MS. Both patients 
and health care providers can be frustrated by the challenges 
they face owing to a lack of understanding as to how MS may be 
affecting an individual. Through the use of PROs to focus on the 
root cause of the patient’s problems, it is possible to optimise care 
and develop the best treatment for each individual living with MS. 

Conclusion: Neuromyelitis optical spectrum disorder (NMO-
SD) is a lifelong condition typically characterised by periods 
of relapse rather than progressive disease. Relapse risk was 
approximately 30% with traditional treatments; however, newly 
approved monoclonal antibody treatments for anti-aquaporin-4 
antibody (AQP4)-positive NMO-SD have been shown to 
significantly reduce the risk of relapse whether administered 
as monotherapy or add-on therapy. Combined with knowledge 
gained from immunological studies, it may be possible to 
explore more personalised care for patients with NMO-SD. 
However, the risks associated with de-escalation of immune 
suppressive treatments may also impact on treatment decisions. 

What’s New: Patients with NMO-SD treated using older drugs 
have an approximately one-third risk of relapsing within a year. 
The new monoclonal antibodies satralizumab, inebilizumab 
and eculizumab have disparate targets, including IL-6R, CD19 
and complement. Comparison of findings from the randomised 
controlled trials of these three monoclonal antibodies showed 
that satralizumab and inebilizumab reduced the risk of relapse in 
patients with AQP4-positive NMO-SD by three-quarters, with 
the reduction in relapse risk even greater with eculizumab (94%). 
However, it should be noted that cost, lack of direct comparative 
data with older therapies, infection risk and long-term risks may 
be drawbacks for these newer agents. Moreover, none of these 

monoclonal antibodies are effective in AQP4-negative NMO-
SD patients, and none are licensed for the treatment of patients 
under 12 years of age. Selecting a new therapy may depend 
on several factors including costs, availability, patient age and 
previous treatments, and in the future it may be possible to 
use biomarkers to permit individualised treatment approaches. 
Immunological studies of NMO-SD and MOGAD suggest that 
IL-6 signalling may promote AQP4 autoantibody production from 
plasmablasts; therefore, it is possible that B-cell programming 
might be exploited for more personalised care for patients with 
demyelinating disorders. In turn, this increased knowledge may 
permit a de-escalation or termination of immune suppressive 
therapies. However, currently, the risk of relapse is still high 
so terminating AQP4-positive NMO-SD is not feasible at this 
time, and de-escalating therapy should be performed with care 
depending on the benefit:risk balance. 

Background: The treatment landscape for AQP4-positive NMO-
SD has changed dramatically following the publication of findings 
from clinical trials of three monoclonal antibodies. In addition, 
diagnostic criteria for MOGAD have recently been accepted 
for publication. Newly approved monoclonal antibodies are 
associated with greater efficacy, but may also carry a greater risk 
of adverse events. Conversely, there are more data available on 
rare and long-term side effects associated with older therapies. 

Conclusion: As more data become available on the use of 
disease-modifying therapies (DMT) in pregnancy and lactation 
in patients with MS, patients can make more informed choices 
regarding their treatment, balancing the risk of relapse with any 
risks to the infant. 

What’s New: Using the German MS pregnancy registry, 
analysis of B-cells in infants (n=44) of mothers exposed to anti-
CD20 monoclonal antibodies (mAbs) during pregnancy/lactation 
found that mean infant postnatal B-cell values for the first month 
of life were within normal range; two cases of complete B-cell 
depletion after ocrelizumab exposure in the second and third 
trimester repopulated completely at 2 months. There were no 
documented congenital malformations or severe infections within 
the first year.

In a study of 57 women (59 pregnancies) with MS or 
neuromyelitis optica spectrum disorder (NMOSD) who received 
ocrelizumab or rituximab while breastfeeding, there was minimal 
transfer of anti-CD20 mAb into mature breastmilk; concentration 
peaked 1–7 days post-infusion and was low to undetectable by 
90 days. Median average relative infant dose was low, <1%. Most 
infants experienced growth within normal WHO percentiles and 
reached normal development milestones on time.  

Further information on the safety of anti-CD20 mAbs in 
pregnancy comes from a study using data on 2020 cumulative 
MS pregnancies from the Roche safety database. Results 
did not suggest any increase in risk of adverse pregnancy or 
infant outcomes in patients exposed to ocrelizumab (maternal 

exposure and/or in utero foetal exposure). The number of elective 
terminations in this patient population has decreased over the 
past year, which may reflect changes in pregnancy care practices. 

Results from a German MS and Pregnancy Registry study (350 
pregnancies) showed that patients with MS who stopped taking 
natalizumab during the first trimester had an increased relapse 
risk compared with patients who maintained treatment during 
pregnancy. Pregnancy outcomes were within the expected 
range in both groups, but there was a potential increase in 
risk of small for gestational age. Importantly, continuing with 
natalizumab after the 30th gestational week was associated with 
a significantly increased risk of anaemia in the newborn. 

In a retrospective multicentre cohort study of 124 fertility 
treatment cycles collected for 65 individual women, 43% of 
whom were on therapeutic DMT, there was no increase in risk of 
relapse observed in the 3 months after fertility treatment. 

Background: B-cell depleting therapies are widely used to 
treat auto-immune disorders, including MS, with many women 
diagnosed at a young age, and in their reproductive years. 
An increasing number of patients with MS are receiving such 
treatment during pregnancy. Postpartum, patients with MS and 
NMOSD face increased risk for disease activity, and many patients 
are forced to choose between medication and breastfeeding. In 
addition, natalizumab exposure in the third trimester has been 
associated with haematological abnormalities in newborns, but 
data on disease activity and pregnancy outcomes in women 
continuing treatment during pregnancy are lacking. 

Please click on the sections in the navigation bar to go to the content.
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Clinical Session 4
ECTRIMS Lecture: Putting POMS in perspective
Wednesday, 26 October 11:30 – 12:30 CEST
Speakers: Brenda Banwell
Chairs: Maria Pia Amato, Mar Tintoré, Bernard MJ Uitdehaag

Conclusion: MS is an age-span disease, with shared risks 
across different age groups. Paediatric-onset MS (POMS) 
impacts brain health, even though early physical disability may 
not be present. Prompt treatment is essential for these patients 
as they have highly active disease, and treatment mitigates 
relapses, absences from school and the detrimental effect of the 
disease on brain volume. Wellness is not the absence of illness; 
wellness is a therapy. To maintain health, children with POMS 
require vitamin D supplementation and their mental health 
needs to be addressed. In terms of prevention, obesity is a risk 
factor for POMS and numerous other poor health outcomes. It 
is therefore important to champion healthy weight and exercise, 
and reduce sedentary levels in the paediatric population. 

What’s New: Most patients with POMS do not demonstrate 
physical disability in the first 10 years of disease; however, the 
condition is not benign in children. About 30% will have cognitive 
impairment in ≥3 domains, including difficulty with processing 
speed and executive function, which are important for school. 
Patients who are very young at onset may experience an even 
greater cognitive impact as primary academic skills are yet to be 
acquired. Mental health is a crisis for POMS patients, and it is vital 
to ask about suicidality and mental health. Mothers of children 
with MS have a higher rate of depression, and family quality of 
life strongly impacts the quality of life of patients with POMS.

Environmental exposure, genetic and lifestyle factors and immune 
signatures have all been investigated as potential mechanisms 
underlying the pathology of POMS. Essentially the same risk 

factors have been identified as for adult-onset MS, including the 
HLA-DRB1501 risk allele, vitamin D insufficiency and Epstein–
Barr virus infection. As the disease burden of POMS extends, 
there are increasingly negative impacts on brain volume; this falls 
well below age- and sex-matched values, with childhood-onset 
of MS also impacting brain growth. Atrophy occurs from the mid 
teenage years forward, with a particular impact seen for the 
thalamus. As thalamus volume declines so does IQ, which can 
fall into the cognitively impaired range. Important pathobiological 
features of POMS include increased T-cell responses to myelin 
proteins, increased CD4 T-effector cells (T-eff) and deficiency in 
T regulatory cells (T-reg) suppressive capacity, with the abnormal 
balance between T-eff and T-reg able to distinguish children with 
MS from controls. 

To ensure patients receive appropriate treatment, it was 
important to advocate for recognition of POMS and for access to 
therapy; several studies are ongoing and there have been some 
promising results. In a real-world study looking at the impact of 
access to treatment, a 50%–70% reduction in risk of disability 
over time was seen in patients who were recognised quickly and 
treated with highly effective therapies. 

Background: The estimated incidence of MS in those under the 
age of 18 years is approximately 1 per 100,000. In those under 
age 12 years, MS onset is exceedingly rare and occurs equally 
in boys and girls; girls outnumber boys in the teenage years. 
POMS is a highly inflammatory disease characterised by frequent 
relapses. 

(Banwell presentation)

Day 2

Clinical Session 1
Hot Topic 7: Lifestyle Interventions
Thursday, 27 October 10:00 – 11:00 CEST
Speakers: Ulrik Dalgas, Brigit de Jong, Christoph Heesen 
Chairs: Leo H Visser, Robert Motl

Conclusion: Lifestyle interventions should be an integral 
component of MS management. Regular exercise (including high 
intensity forms of exercise), following a balanced meal plan (e.g. 
the Mediterranean diet), quitting smoking, optimising how a 
person copes with stress and improving sleep patterns may all 
contribute to improved function and a decrease in the number of 
MS relapses. 

What’s New: Several researchers are advancing the knowledge 
base around lifestyle interventions in MS to give patients some 
clearer direction.

Exercise is an effective treatment for many symptoms of MS, 
apart from cognition for which a beneficial effect has not yet 
been demonstrated (Topic 1). Exercise may prevent relapse and 
help to preserve brain volume; however, evidence that exercise is 
disease-modifying is sparse. The concept of prehabilitation rather 
than rehabilitation means that the focus has shifted to starting 
exercise as soon as an MS diagnosis is made, rather than waiting 
until more deficits occur. The elderly, those who are severely 
disabled and newly diagnosed patients are MS populations that 
have been overlooked in previous studies examining the impact of 
exercise on the course of the disease. 

The benefit of one diet over another in MS is equivocal. The 
ongoing Lifestyle Intervention for Patients with MS (LIMS) trial in 

the Netherlands has enrolled >500 people and will follow them 
over 24 months (Topic 2). An interim analysis has shown the 
benefits of an improved diet on daily functioning. It remains to 
be determined whether the Mediterranean diet improves health 
generally or exerts an anti-inflammatory effect that modulates 
MS, or perhaps reduces neurodegeneration. 

Smoking has a clear negative effect on both the initiation and 
progression of MS (Topic 3). However, to date, no MS-specific 
smoking cessation programmes are available. Stress and stress 
disorders are minor to modest triggers of MS manifestation, 
relapses and progression. In one study of a stress management 
programme, T2 lesions improved initially but worsened once the 
intervention stopped. With digital tools, more has been learned 
about the effect of poor sleep on MS. While a high percentage 
of people with MS report insomnia, any causal link is not known. 
However, there is some evidence that improved sleep might 
impact favourably on immunological parameters. 

Background: Many individuals newly diagnosed with MS seek 
advice from clinicians about how to function as well as possible 
whilst living with the condition. While generic advice to exercise, 
eat healthily, stop smoking, reduce stress and get adequate sleep 
seems intuitive, knowing exactly how each of these lifestyle 
interventions may impact on the underlying disease process will 
help to personalise messaging for patients with MS. 
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Clinical Session 2
Scientific Session 5: Progressive MS
Thursday, 27 October  11:30 – 13:00 CEST
Speakers: Ruth Ann Marrie, Maria Pia Sormani, Luigi Pontieri, Sarah Knowles, Anthony Chomyk, 
Adil Harroud
Chairs: Kathy Smith, Jan Meilof

Conclusion: There is a need for more targeted therapies in 
progressive MS, utilising the increasing knowledge of the genes 
and inflammatory processes involved. To address this unmet 
need in progressive MS, psychometrically sound, comprehensive, 
informative outcome measures must be incorporated into well-
designed clinical trials. 

What’s New: Multiple outcome measures are used in MS, 
with phase III clinical trials for progressive MS relying on the 
Expanded Disability Status Scale Score (EDSS) and performance-
based measures, all of which have limitations. Patient-reported 
outcomes, with good psychometric properties, should be used. 
While the choice of agent and outcome measures are important, 
the design of clinical trials also needs to be considered. Promising 
design approaches include adaptive trials, registry-based 
randomised controlled trials and innovative approaches for 
personalized medicine.

In a study using data from nine MS registries, patients with 
secondary progressive MS who were classified as not treated 
with disease-modifying therapy (DMT) had higher EDSS than 
those classified as treated with DMT. EDSS increased over time, 
but did not appear to increase faster in untreated patients. 

Data from the UK MS Register revealed that, compared with 
adult-onset MS, those with late-onset MS (LOMS) were more 
likely to be male, had worse disability at diagnosis, a more 
progressive onset and more motor phenotype, but equivalent 
rates of disability progression from diagnosis. LOMS may not be 

a distinctly different clinical type of MS but a continually changing 
clinical picture. 

Looking at lesions in MS, researchers showed that the microglia 
in different MS compartments have different morphologies 
and transcript profiles, likely due to different mechanisms of 
demyelination, the cellular response to this demyelination and the 
dynamics of lesion expansion. White matter line microglia have 
an immune activated genotype/phenotype, while grey matter line 
microglia appear to be more homeostatic/not activated. 

In a large genome-wide association study of age-related 
MS severity, rs10191329 in the DYSF-ZNF638 locus was a 
significant and replicated genetic modifier of MS severity. In 
homozygous carriers, this risk allele shortened time to EDSS 6.0 
by 4 years. Researchers estimated that 13% of the severity in 
MS can be attributed to genetics. The susceptibility variants are 
enriched preferentially in the central nervous system. 

Background: The identification of effective therapies for 
progressive MS remains a critical unmet need. Little is known 
about the effect of DMT on progression in secondary progressive 
MS, and there is a need to better understand differences in 
patients with late-onset MS. More precise knowledge of the exact 
mechanisms and targets in progressive MS, such as inflammation 
behind the blood–brain barrier, and the cellular and genetic 
factors involved, are needed for more successful treatment of 
progressive disease. 
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Clinical Session 4
Scientific Session 11: Quality of life
Thursday, 27 October 15.00 – 16.30 CEST
Speakers: Vicky Leavitt, Federica Picariello, Lars Forsberg, Finn Boesen, Laura Rice, Paolo Preziosa
Chairs: Iris-Katharina Penner, Karin van der Hiele

Conclusion: The latest updates on the factors and associated 
mechanisms that contribute to quality of life (QoL) in patients 
with MS reveal emerging treatment options, including 
complex psychosocial factors that negatively impact brain and 
overall health. MS fatigue presents a complex multifactorial 
biopsychosocial construct for which non-pharmacological 
treatments, including cognitive–behavioural therapy or exercise, 
have shown positive effects. Short-term change in disability 
and processing speed, but not relapse rate, predicted long-term 
health-related (HRQoL), indicating that the prevention of short-
term disability progression and cognition is a priority. Real-world 
findings confirm that individualised multidisciplinary rehabilitation 
improves health-related QoL in MS; the degree and how long 
the effects last is dependent on the patient’s rehabilitation goals. 
A multi-dimensional approach to identify all factors adversely 
influencing QoL in patients with MS may provide a patient-
centric path to improve QoL, while the mechanisms underlying 
the structural and functional magnetic resonance imaging (MRI) 
abnormalities in progressive MS were demonstrated to contribute 
differently to fatigue and dual task performance. 

What’s New: Psychological factors, such as anxiety and 
depression, affect many individuals with MS. Importantly, 
several key factors affect all individuals with the disease. Living 
with this chronic illness presents a unique set of challenges. 
Diagnosis disclosure and concealment, social isolation and 
loneliness, plus self-efficacy and agency are three MS-specific 
psychological factors for which the development of effective, 
scalable non-pharmacological treatments is in progress based 
on scientific evidence/a conceptual framework, empirical findings 
and treatment development. Treatments, such as eHealth 
interventions, which address these psychosocial factors that 
impact brain health and cognitive health are translating to 
acceptance and uptake.

Fatigue, defined as extreme and persistent mental/physical 
tiredness or exhaustion that is unrelated to activity or exertion, 
affects up to 90% of patients with MS, impacting QoL and 
employment status, yet routine assessment and treatment are 
lacking. MS fatigue appears to be a multifactorial biopsychosocial 
phenomenon involving interactions between biological, cognitive, 
emotional, behavioural and social factors. The pathophysiology 
of fatigue remains undefined and precludes effective 
pharmacological management. Non-pharmacological treatments 
targeting factors that maintain or worsen fatigue, such as 
cognitive–behavioural therapy or exercise, have shown promise. 
A better understanding of the mechanisms underlying fatigue 
may enhance treatment effects. 

Longitudinal data from the Swedish MS registry for patients with 
relapsing–remitting MS and 5- and 10-year outcomes following 
disease modifying therapy showed that short-term (24-month) 
clinical change in disability and cognition predicted long-term 

change in HRQoL. Physical and psychological MS Impact Scale 
(MSIS-29) scores assessed patient-based QoL outcomes, and 
treatment effects were assessed by the annualised relapse 
rate (ARR), the Expanded Disability Status Scale (EDSS) 
for progression of disability and the symbol digit modalities 
test (SDMT) for cognitive function. Relapse rates showed 
no significant association with long-term changes in QoL, 
suggesting that the focus should be on the prevention of short-
term disability progression and cognition to impact long-term 
QoL in MS.

Results of The Danish MS Hospitals Rehabilitation Study 
showed that patients assigned to individualised multidisciplinary 
rehabilitation goals, conceptualised as five main focus areas, 
Resilience, Cognitive Function, Energy, Physical Function and 
Personal Needs, showed improved HRQoL at up to 12 months 
of follow-up, with the degree and duration of benefits closely 
associated with the patient’s main challenges and rehabilitation 
goals. Notably, evidence showed that a patient’s rehabilitation 
goals change with disease progression, indicating the importance 
of regular patient reviews and differentiated multidisciplinary 
rehabilitation to maintain functional capacity and performance.

The identification of modifiable non-physical factors that 
adversely impact QoL in MS may provide a patient-centric path to 
improved QoL. Patient reported outcome assessments obtained 
during routine MS care at a single centre in the USA showed 
that almost a quarter of patients considered their life had little 
meaning or purpose. The most critical factors associated with low 
QoL were gender, depression and stress. To optimise care, all key 
predictors (including depression, stress, sex, cognitive function, 
sleep disturbance, emotional behaviour, social roles and activities) 
should be considered in targeted patient-centric interventions.

Analysis of patients with progressive MS demonstrated 
statistically significantly higher fatigue and independent from 
fatigue, worse dual-task performance compared with controls. 
Specific structural and functional MRI abnormalities of a well-
characterised cortico-subcortical network involved both in 
the pathophysiology of fatigue and in dual-task performance 
were found in these patients. Assessment of the structural and 
functional MRI correlates of fatigue and dual-task performance 
in progressive MS showed that different patterns of frontal 
cortico-subcortical structural and functional MRI abnormalities 
contribute differently to fatigue impact plus single- and dual-task 
performance in progressive MS. 

Background: QoL in patients with MS is dependent on 
various factors. Identification of the factors associated with 
QoL, the mechanisms underlying how they influence MS, and 
evidence-based treatment options to improve modifiable factors 
will supplement current knowledge of this complex clinical 
environment and evidence-based treatment options. 
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Clinical Session 3
Scientific Session RIMS 1: Aging and MS – impact of age on MS rehabilitation
Thursday, 27 October 11:30 – 13:00 CEST
Speakers: Lars N Hvid, Marcia Finlayson, Annalaura Lerede, Leszek Stawiarz, Alon Kalron, Laurits 
Taul-Madsen
Chairs: Letizia Leocani, Piet Eelen

Conclusion: While untangling MS progression from impairment 
and disability associated with aging remains challenging, the 
use of patient-reported outcomes (PROs) may help to increase 
knowledge in this area. Moreover, understanding of progression 
in MS can be furthered by looking at Expanded Disability Status 
Scale (EDSS) trajectories by age, the presence of motoric 
cognitive risk (MCR) syndrome and through investigation of 
neuromuscular function. 

What’s New: Lifespan perspective in MS rehabilitation is 
lacking, with very limited rehabilitation evidence for children 
or youth, and limited evidence in older adults. A consistent 
description of interventions in rehabilitation is needed, as is 
collaboration, to build evidence across the lifespan.

Data from the UK MS Register (n = 14,533) demonstrated that 
PROs worsen oven time in all MS subtypes except benign MS. 
PROs for patients with relapsing–remitting MS who are going 
to become progressive are worse on average from the time of 
disease onset. PROs capture the differential worsening across 
subtypes over time and are valid outcome measures in MS.

Exploration of EDSS progression rates as a function of age 
at onset, using the Swedish MS registry, showed that EDSS 
progression trajectories for each age-at-onset group was quasi-

linear, with a successively faster rate of progression and higher 
baseline EDSS scores for cohorts with later onset. All cohorts 
converged after the age of 70.

A prevalence of MCR of 10% was shown for a cohort of MS 
patients with an average age of around 40 years, exceeding that 
of healthy adults. In these patients with MS, MCR was associated 
with greater disability, elevated perceived fatigue and greater fear 
of falling; MCR was present at all phases of MS.

Among MS patients (n = 53), recurrent fallers were found to have 
a 50%–60% deficit in the rate of force development, a greater 
deficit than seen for maximal muscle strength, and thus rate 
of force development (particularly measured over 50ms) may 
be a better measure for identifying people with MS who are at 
increased risk of falling. 

Background: Many of the signs and symptoms of progressive 
MS are similar to those of aging, and it can be difficult to untangle 
aging and disease progression. While MS progression as a 
function of disease duration has been analysed in many studies, 
progression in relation to age is less well known. Additionally, 
there is little known about MCR syndrome, the coexistence of 
slow gait and subjective cognitive complaints in people with MS. 
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Day 3

Clinical Session 1
Scientific Session 13: COVID-19 and MS
Friday, 28 October 10:00 – 11:30 CEST
Speakers: Celine Louapre, Anat Achiron, Nikos Evangelou, Monika Rabenstein, Irene Schiavetti, 
Maria Grazia Aprea
Chairs: Olga Ciccarelli, Helmut Butzkueven

Conclusion: Longer-term clinical experiences during the 
pandemic and data analysed since have provided greater 
clarity on the impact of COVID-19 in patients with MS. Key 
factors associated with increased COVID-19 severity include 
neurological disability and anti-CD20 treatment. Although 
humoral responses to available vaccines are reduced in patients 
receiving anti-CD20 therapies, vaccination continues to play the 
central role in decreasing COVID-19 severity in all people with 
MS (pwMS). Patients should also continue to take precautions, 
such as mask wearing, to limit their exposure to COVID-19. 

What’s New: Overall, pwMS have shown a similar frequency of 
adverse events in response to COVID-19 vaccination compared 
to the normal population, with no subsequent increases in 
disease activity. However, decreased post-vaccination humoral 
and cellular immune responses were found in MS patients treated 
with B-cell depletion therapies or sphingosine-1 phosphate 
(S1P) inhibitors, while responses in patients treated with other 
immunomodulatory drugs were not compromised. These 
results have been confirmed in large population-based studies 
conducted in the UK and Sweden.

Recent data have suggested that vaccination after a previous 
SARS-Cov-2 infection appears to enhance humoral responses 
in fingolimod-treated pwMS. Similarly, antibody levels increased 
after the third dose of vaccine in patients treated with either anti-
CD20 therapies or fingolimod; however, absolute lower values 
were still observed. 

Based on increasing clinical evidence, pregnancy does not appear 
to be associated with a higher risk of severe COVID-19 infection 
or adverse maternal or foetal outcomes. As for the general MS 
population, risk factors linked to worse COVID-19 outcomes 
in pregnancy included exposure to the anti-CD20 agents 
ocrelizumab and rituximab. 

Background: Immune responses to COVID-19 vaccines and the 
levels of antibodies achieved in pwMS vary between different 
disease-modifying therapies and between different vaccines. 
Post-vaccine humoral and cellular responses are known to be 
decreased in patients treated with B-cell depletion therapies, 
increasing the risk of infection, hospitalisation and mortality due 
to COVID-19. 

(Achiron presentation)
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Clinical Session 4
Scientific session 16: Cognition
Friday, 28 October 12:00 – 13:30 CEST
Speakers: Maria Pia Amato, Hanneke Hulst, James Sumowski, Carolina de Medeiros Rimkus, Ilse 
Nauta, Maria Assunta Rocca 
Chairs: Dawn Langdon, Ralph Benedict

Clinical Session 4
Confavreux Lecture: The future of neuropathology in MS
Friday, 28 October 17:00 – 18:00 
Speakers: Christine Stadelmann-Nessler, Heinz Wiendl, Celia Oreja-Guevara, Anne-Katrin Pröbstel, 
Elga de Vries 
Chairs: Maria Pia Amato, Mar Tintoré, Bernard MJ Uitdehaag

Conclusion: Cognitive impairment tends to increase with age in 
people with MS. Studies show a difference in treatment response 
across various disease stages; for example, improvements 
following cognitive rehabilitation are more common in patients 
with less structural brain damage than those with extensive 
damage. However, studies show that an updated model of MS 
cognition, informed by cognitive neuroscience and the latest 
clinical data, is needed. 

What’s New: A recent study has shown that the most affected 
age and disability-related cognitive impairment domains in MS 
patients are information processing, memory and verbal fluency. 
In elderly MS patients, there is more frequent involvement of 
multiple cognitive domains and higher prevalence of severe 
impairment. Additionally, a study showed that patients with 
a higher volume of grey matter are more likely to show more 
improvements following modality training; this was more 
common in remitting and relapsing MS patients rather than 
progressive MS patients. Cognitive rehabilitation therapy 

and mindfulness-based cognitive therapy were shown to 
alleviate cognitive complaints in people with MS. However, the 
improvements were not maintained in the long term. There 
were differences between interventions; cognitive rehabilitation 
therapy was associated with improvements in cognitive goals, 
whereas mindfulness-based cognitive therapy was associated 
with improvements in processing speed. Processing speed 
impairment was found to be uncommon in people with MS, 
despite a long-standing speed-centric framework. However, 
memory impairment was evident. 

Background: Age and disability are independent drivers of 
cognitive impairment in patients with MS, with an increase in 
impairment in older patients. However, to date, no study has 
included the workup for differential diagnosis with other age-
related comorbidities. Cognitive rehabilitation aims to improve 
daily functions and activities of daily living; there are two 
approaches to this: restorative rehabilitation and compensatory 
rehabilitation. 

Conclusion: Moving forward, neuropathology will continue to 
contribute to the elucidation of relevant MS mechanisms and 
help in biomarker development. Future advances – especially 
the discovery of new biomarkers – will depend on the close 
collaboration between neurologists, neuroradiologists, 
neuroimmunologists and neuropathologists. 

What’s New: In recent years, there has been a revolution in 
neuropathology led by the digitalisation of workflows. Also, 
image analysis in neuropathology can now be supported by 
computing based on artificial intelligence. This has allowed for 
the quantification of tissue features, spatial statistical analysis, 
the use of deep-learning and the detection of tissue patterns. 
Image resolution has also increased greatly, allowing for the 
localisation and visualisation of synaptic proteins, cytoskeletal 
organisation, and other cell features. Several advances in the 
technology of electron microscopy (e.g. scanning electron 

microscopy, high pressure freeze electron microscopy) in 
recent years have permitted the visualisation of 3D structures. 
Microscopy can be combined with antigen detection using 
multiple antibodies with different fluorochromes, providing 
simultaneous images of various tissue markers. Spatial 
‘multiomics’ (proteomics, transcriptomics) combines large-scale 
or unbiased analysis of RNA or proteins with spatial tissue 
information. For optimal neuropathological results, it is critical 
to have excellent tissue processing, preservation and clinical 
annotation. 

Background: Neuropathology should aim to correlate 
pathological findings with magnetic resonance imaging and blood 
or cerebrospinal fluid biomarkers in MS. Neuropathology could 
also identify mechanisms in the central nervous system (e.g. 
mechanism of neurodegeneration) leading to MS, and perhaps 
even aid in the identification of therapeutic targets. 

(Hulst presentation)

(Stadelmann-Nessler presentation)

(Sumowski presentation)

Clinical Session 2
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Speakers: Blanca de Dios Perez, Sverker Johansson, María Bárbara Eizaguirre, Amin Zhargami, 
Erica Grange, Mathilde Lefort
Chairs: Roshan dasNair, Daphne Kos

Conclusion: Vocational rehabilitation (VR) in MS must be 
individualised, and early intervention is vital. The ability to 
perform cognitive-motor interaction (CMI) tasks correlates with 
maintaining employment. Better understanding of the disease 
and work performance, together with occupational, demographic 
and socioeconomic factors that influence employment can inform 
VR programmes. 

What’s New: In the UK, a VR job retention intervention 
delivered remotely for people with MS (MSVR) (15 individuals, 
3 employers) was found to be feasible to deliver, acceptable to 
the recipient and was associated with improved goal attainment 
(Topic 1). MSVR had no impact on quality of life, symptoms 
experienced at work, work self-efficacy or work instability. 

VR developed for post-COVID-19, brain injury/stroke, and 
inflammatory arthritis can inform VR for MS (Topic 2). 
Lessons learned include that return-to-work interventions 
must be long(er)-term, flexible, co-developed and regularly 
reviewed; employer understanding and support are crucial; and 
multidisciplinary approaches can be helpful. 

In an Argentinian study, the ability to perform CMI tasks was 
evaluated by a dual task effect (DTE) in 105 people with relapsing 
remitting MS (RRMS) over 2 years, approximately 60% of 
whom were employed at baseline (Topic 3). Verbal fluency and 
DTE were independent contributors to the probability of being 
employed. Patients with negative work events had significantly 
higher DTE. 

AusLong was a study of employment probabilities among 
MS patients in four Australian cities (n=237) followed for >10 
years after the first clinical diagnosis of central nervous system 
demyelination (Topic 4). Women, those with CDMS, those with 
greater disability and those with more relapses were more 

likely to decrease or lose employment. Those with a university 
education were more likely to increase or gain employment. 

In two Italian centres, a study of work difficulties in people with 
MS (n=77) revealed that female sex, low work productivity, low 
handgrip strength, higher level of fatigue, presence of depressive 
symptoms, and lower quality of life were associated with the risk 
of job loss (Topic 5). Walking balance and cognitive function did 
not correlate with experiencing work difficulty.

A multi-centre study in France (n=11,586) showed clearly that 
a higher level of education correlated with a lower risk of MS 
disease progression (Topic 6). 

Background: MS typically affects people in the prime of their 
working life; <50% of them remain employed 10 years after 
diagnosis. Few interventions for VR have been developed for 
individuals with MS, but VR lessons from other health conditions 
can be leveraged. The gradual impact of MS has been overlooked 
in most studies of employment. 

(Eizaguirre presentation)

(Zhargami presentation)

Clinical Session 3
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Chairs: Alan Thompson, Bianca Weinstock-Guttman

Conclusion: The greatest driver of disease progression in MS 
is age. This is due to a reduction in relapse recovery, a slight 
worsening of MS in postmenopausal women and increasing 
comorbidities associated with age. These factors result in an MS 
population that differs significantly from the typical population 
included in most clinical trials due to age-related inclusion/
exclusion criteria. The effiacy of immunomodulatory disease-
modifying therapies (DMTs) on reducing disease progression 
decreases with age, and current clinical trial data on DMTs are 
not suitable for estabilishing an age-dependent relationship with 
efficacy due to selection for patients with active disease. 

What’s New: Relapse rates are are time dependent, averaging 
a 17% reduction for every 5 years post-onset of MS. Older 
age is associated with lower levels of inflammatory markers, 
and recent studies show that relapse rates decline with age. 
However, relapse recovery is also diminished with age. Therefore 
discontinuing DMTs when recovery capacity is reduced may make 
patients vulnerable to a single, higher impact relapse.

Increased comoridities (e.g. diabetes, hypertension) with older 
age can cause diagnositic difficulties, and magnetic resonance 
imaging abnormalities need to be intepreted with caution as 
increased frequency of non-specific changes occurs in the 
older population. The presence of comordibities is associated 
with MS progression. For example, patients with both MS and 
heart disease showed higher white matter loss and whole brain 

volume loss, compared with those without heart disease. In 
females, there may be a slight worsening of MS disease course 
post-menopause, possibly due to the effects of estrogen loss on 
neurodegenration. After menopause, relapses seem to reduce in 
frequency, and disability progression is more prominent; patients 
with early menopause may be at higher risk of earlier transition to 
progressive MS.

People with MS are more susceptible to acceleated biological 
ageing, with factors that may contribute to this including 
immunosenescence, comorbidities and life-style factors such 
as stress and lack of exercise. Furthermore, with ageing comes 
increased neurodegeneration and decreased capacity for repair. 
Studies have found an age-related decrease in expression 
of T-cell co-inhibitory receptor CTLA-4 and increased B-cell 
molecule expression, which have been implicated in progressive 
disease. 

Background: The topic of ageing and MS has expanded 
exponentially in recent years. The number of elderly MS patients 
is increasing, in part due to late onset MS as well as improved 
healthcare and treatment options. Despite this, no currently 
available DMTs target the processes involved in the intimate 
association between ageing and progressive disease in MS. There 
are fundamental issues regarding inclusivity and diversity of older 
patients in current clinical practice, especially their inclusion in the 
planning of trials and treatment options. 

(Thompson presentation)




