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1. Case: Emma, 15 years

History:
Numbness of the right side of the tongue and face
Dizziness
Fatigue

Clinical examination:
Unsteady gait

6 weeks later:
Visual impairment left eye



2. Multiple Sclerosis
a)  Pathogenetic mechanisms and  disease course
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 Over time, there is accumulation of disability and incomplete 
recovery from each relapse. 10–15 years after the diagnosis of 
RRMS, up to 80% of people develop secondary progressive 
MS (SPMS).  1,3,7,17   There is further axonal injury and atrophy 
in both white and grey matter, with a likely underlying 
neurodegenerative pathogenesis, but less inflammation.  16,18   

 These subtypes of MS should be cross-defined further as 
active or non-active. If active, there should be occurrence of a 
clinical relapse or new T2 or gadolinium-enhancing lesions on 
MRI over at least 1 year. Disease progression is the term used 
when patients have worsening disability over time compared 
with those who are worse because of a relapse.  7,19   

 10–15% of patients have progressive disability from the 
outset, usually due to spinal cord disease. This is defined as 
primary progressive MS (PPMS).  1,3,20   The age of onset is 40 
years, roughly a decade older than for relapse onset MS, and 
the sex ratio is 1:1 in most studies, although there may be a 
slight male preponderance.  1,20   Due to spinal cord dysfunction, 
patients often have a progressive spastic paraparesis. The 
pathological basis appears to be more diffuse brain axonal 
loss and further microglial activation with atrophy. There is 
anterograde and retrograde neurodegeneration with oxidative 
damage and energy failure. Therefore, SPMS and PPMS are 
likely to share a common pathological substrate.  15,16   

 The underlying aetiology of MS is still not known, but is 
thought to be related to an interplay of genetic susceptibility and 
environmental factors. Several factors have been investigated, 
including putative viruses using molecular mimicry, low 
vitamin D, distance from the equator in early childhood, diet, 
smoking and toxins.  1,3   Meta-analyses suggest that the strongest 
evidence of association is related to Epstein-Barr virus biomarker 
positivity, infectious mononucleosis and smoking.  21   In terms 
of genetic susceptibility, the results of large genome-wide 
association studies (GWAS) have demonstrated the strongest 

susceptibility signal maps to  HLA-DRB1  in the class II region 
of the major histocompatibility complex (MHC, 6p21.3) and 
accounts for 10% of the genetic variance underlying risk.  22,23   

 As MS affects a young adult population, the disease has a huge 
socioeconomic impact. Studies have shown that the costs of lost 
employment and productivity far outweigh the costs for health 
and social care in the UK. It is estimated that the service costs of 
progressive MS in the UK are £3 billion per annum.  24,25     

  Treatments 

 Treatments for MS can be divided into three categories: 

  1 acute relapse management  
  2 disease-modifying treatments (DMTs)  
  3 symptomatic treatments.    

  Acute relapse management 

 The initial difficulty with managing a relapse comes from 
defining whether an episode is a true relapse or an exacerbation 
or fluctuation due to an existing demyelinating lesion.  6   Either 
way, the priority is to exclude and treat any concomitant 
infection (eg urinary tract infections), which can cause such 
perturbations. If there is uncertainty, MRI with gadolinium 
may be supportive and may show new enhancing lesions 
up to 6 weeks after the onset of a relapse. If the relapse is 
of moderate functional severity or worse, then high-dose 
methylprednisolone therapy should be considered, at a dose 
of 500–1,000 mg per day for 3–5 days as per local guidelines. 
The recent COPOUSEP trial (NCT00984984, ClinicalTrials.
gov) demonstrated non-inferiority of oral versus intravenous 
methylprednisolone, provided the dose is high enough 
(1 g/day for 3 days of either).  26   While not disease-modifying, 
corticosteroids tend to shorten the duration of the relapse. 

 Fig 1.       Relapse onset multiple 
sclerosis leads to the progres-
sive accumulation of disability 
with neurodegeneration after 
10–15 years, with less focal 
infl ammation as highlighted 
by fewer relapses and MRI T2 
lesions or gadolinium-enhanc-
ing lesions. MRI = magnetic 
resonance imaging    
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Multiple Sclerosis, Reich DS et al, NEJM 2018
Multiple Sclerosis, a treatable disease. Doshi A, Chataway J. Clinical Medicine 2016



2. Multiple Sclerosis
b)    Clinical features

MStrust.org.uk

Common chronic symptoms



2. Multiple Sclerosis
c)   Epidemiology Switzerland

• Prevalence 180 / 100.000
• 15.200 people with MS
• 74% of people with MS are women
• 37 years is the average age at 

diagnosis

• About 5% pediatric onset
• Swiss Pediatric Inflammatory Brain 

Disease Cohort Study: 108 children
and adolescents with pediatric onset
MS since 2015

Number of people with MS | Atlas of MS

https://www.atlasofms.org/chart/switzerland/epidemiology/number-of-people-with-ms


3.  Treatment and Prevention

Acute (relapse with acute function loss)
Corticosteroids (pulsatile)

Chronic (Disease Modifying Therapies (DMTs))
Goal: Delay / prevent disease progression

Risk factors (MS aetiology multifactorial) 
Modifiable: obesity in childhood, infections (EBV!), cigarette smoking, low vitamin D levels
Non modifiable: geographical latitude, genetic predisposition, female gender

Multiple Sclerosis.Thompson AJ et al. Lancet 2018
Epstein-Barr virus as a cause of multiple sclerosis: opportunities for prevention and therapy. Aloisi F et al. Lancet Neurol 2023



4. Prognosis and Impact on Society

Transition time between milestone EDSS 
scores for placebo versus any-DMT-
treated patients

How patients with multiple sclerosis acquire disability. Lublin FD et al. 
Brain 2022

Epidemiology and costs of multiple sclerosis in Switzerland: an 
analysis of health-care claims data, 2011-2015. Blozik E et al. 
Neuropsychiatric Disease and Treatment 2017

Mean overall costs of basic health
insurance for medication and difference
between persons with and without MS in 
Swiss Francs (2011-2015)



5. Conclusion

Current MS treatments are effective but we still have to do better.

Active patient organization provides support. 
www.multiplesklerose.ch

Better understanding of pathogenetic mechanisms is crucial for prevention and future
treatment strategies.


