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Summary: (approximately 1,000 words) 

 

People with multiple sclerosis (MS) can now access many treatments that can 

reduce the chances of relapses leading to symptoms that can affect walking, seeing, 

sensation, thinking and bladder control. However, each treatment comes with a 

range of risks and side effects, so choosing a treatment that is right for each patient 

can take time. Patients might need to stop or switch treatments due to various 

reasons including side effects, pregnancy and transition to a more progressive stage 

of the disease where there are no clinically obvious relapses or inflammation and 

most currently available treatments have not proven to be effective. Recently, it has 

been found that patients on certain treatments do not develop a protective immune 

response following the COVID-19 vaccination, meaning they and their doctors may 

wish to temporarily stop therapy to be vaccinated.  

 

When switching treatments, it is usually necessary to wait for a period of time for the 

previous treatment to wash out before commencing the new treatment. Currently, it 

is difficult to evaluate the risk to individual patients when stopping or pausing 

treatment, balancing the potential risks of more relapses or worsening disease whilst 

off treatment versus side effects of continuing therapy.  

 

This research aims to carefully examine how inflammation in the brain is affected by 

treatment switching or cessation using the latest brain imaging technologies to 

identifying patients at risk of worsening disease. Participants undergo brain scans at 

three time points using a 7 Tesla (7T) MRI system which is over twice as powerful as 

the most powerful scanners available in hospitals. This is compared to scans 

performed at the hospital which are 3 Tesla (3T). Scans are performed before 

switching treatment, after commencing the new treatment and then three months 

later. 

 

To date, we have recruited 8 participants with MS, 5 of whom have switched their 

treatment and 3 controls who have remained on treatment. So far, a total of 34 3T 

and 7T MRI scans have been performed. We are still in the process of recruiting 



further participants aiming for a total of 20 (with funding from other sources). The 

below summary relates to some of the interim results to date.  

 

 

Participant demographics  

 

All participants to date are female and average age of both groups is 35 (range 24-

56). In the group of patients that switched treatment, three were initially on 

natalizumab and two on fingolimod. Reasons for changing treatment were ongoing 

MS disease activity despite their previous therapy (2 participants), development of 

antibodies to JC virus, which results in increased risk of a brain infection in people 

treated with natalizumab (2 participants) and to enable improved vaccination 

response (1 participant). During the process of switching therapies, the median 

duration off treatment was 37 days (range 35-206). Those previously on natalizumab 

were all switched to ocrelizumab, whilst those previously on fingolimod were all 

switched to cladribine as the new treatment.  

 

 

Hypothesis vs Findings 

 

We hypothesised that patients switching treatments and therefore off disease-

modifying therapy for a period of time would be more likely to have either clinical 

relapses or signs of disease activity on MRI (such as new lesion) compared to 

control participants staying on treatment.  

 

Clinically, we found that this was the case with 1 of 5 (20%) of switching participants 

experiencing a relapse and 2 of 5 (40%) developing new or enlarging lesions on the 

3T MRI between the first and second time points (i.e. between stopping the prior 

treatment and starting the new treatment). 1 of 5 (20%) also developed new or 

enlarging lesions between the second and third time points (i.e. three months after 

starting the new treatment). In the two patients with new changes on MRI, both were 

switching treatment due to disease breakthrough on their previous treatment.  

 

In comparison, the three control participants who remained on treatment and three 

participants who switched for reasons other than disease breakthrough did not 

experience either clinical relapse or new lesions on the serial 3T MRIs.  

 

 

Unanswered Questions 

 

As the process of recruitment and scanning is still ongoing, further analyses of 

research sequences that are part of the 3T and also 7T imaging are ongoing. These 

analyses will provide much more detail on questions, including the following: 



• Do advanced research sequences on 3T MRI demonstrate subtle evidence of 

disease activity in those who did not have new or enlarging lesions on 3T MRI 

standard sequences? 

• Is 7T MRI more sensitive at detecting early or subtle signs of disease activity 

in patients who switch or continue treatment and appear stable on routine 3T 

MRI scans? 

• Can 7T MRI identify more and different types of lesions that are not seen on 

3T MRI? 

• Do special 7T MRI sequences including sodium imaging and spectroscopy 

demonstrate changes to metabolism or structure of nerve cells in either MS 

lesions or normal appearing brain tissue? Are these changes more obvious in 

those who switch treatment versus those continuing treatment? 

 

 

What these research outcomes mean 

 

As recruitment and analysis are still ongoing, firm conclusions cannot yet be drawn. 

So far, we have observed that certain patients with MS develop clinical relapses 

and/or MRI signs of inflammation when they pause therapy in order to switch to a 

different treatment. This highlights the switching period as a potential time of 

increased risk for disease flare up and the need to better understand the brain 

changes that may occur when patients are off therapy, even if temporarily.  

 

 
Example of new lesions (arrows) developing on serial brain MRIs in a participant 

who paused therapy whilst switching treatments.  

 



 
Example of different brain metabolites (myoinositol, glutamate, glutamine, 

glutathione, creatine, choline, γ-aminobutyric acid, N-acetylaspartate) that can be 

measured using MR spectroscopy technique on 7T MRI. 

 

 

 

 

 

 


