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Abstract 

Background: Multiple Sclerosis (MS) is a chronic, inflammatory, autoimmune disease, affecting the central nervous system 

(CNS). About 85% of afflicted present with a relapsing-remitting form of the disease (RRMS), for which a breakthrough in 

treatment was made in 2008 with rituximab, an antibody directed towards CD20, a surface antigen on B-cells. These findings 

also contributed to cementing the importance of the B-cell’s role in MS pathophysiology. However, MS also exist as a 

progressive phenotype, affecting most MS patients either from onset or after a transition from RRMS, and for progressive MS 

the same treatment effect of anti-CD20 has not been observed. Still, studies have found follicle-like structures containing B-

cells in meninges and subarachnoid space of the cortex in progressive MS brains, supporting the involvement of B-cells. 

Evidence also support the existence of a chronic, low-grade inflammatory process compartmentalised within the CNS that 

correlates with the progressive phase of MS, which may present a treatment barrier towards anti-CD20. Peripherally 

administrated therapeutic antibodies cross the intact blood-brain barrier with low efficiency with only 0.1-0.5% of the plasma 

concentration occurring in the cerebrospinal fluid (CSF). Intrathecal (IT) administration circumvents the blood-brain barrier, 

presenting an opportunity to better target the CNS B-cells. Aims: To evaluate the safety and feasibility of intrathecal anti-

CD20 therapy with rituximab in progressive MS, its effect on disease progression through clinical parameters, and impact on 

biomarkers in CSF. Furthermore, this thesis aimed to evaluate the effect on biomarkers representative of cell injury related 

to insertion of a ventricular catheter for drug administration and to examine the interstitial milieu in the brain through 

microdialysis (MD). Methods: The thesis is based on the open-label, phase IIb, multicentre clinical trial Intrathecal 

Treatment Trial in Progressive Multiple Sclerosis (ITT-PMS; EudraCT 2008-002626-11), in which 23 participants received 

IT treatment with rituximab, and the extended follow-up study, ITT-PMS extension (EudraCT 2012-000721-53). All 

participants received a ventricular catheter and an Ommaya reservoir for drug administration through a neurosurgical 

procedure, and 10 participants received a MD catheter in parallel to the ventricular catheter for 10 days. The treatment effect 

was evaluated by regular clinical evaluations and analyses of CSF. The clinical outcome was evaluated through walking and 

upper-limb function tests, and by clinical evaluation scales. Levels of selected CSF biomarkers were analysed from the same 

time-points as the clinical evaluations. Results: After the completion of the extension trial, one clinical parameter (cognitive 

performance) showed improvement but could most likely be explained by a learning effect. Worsening of walking speed was 

observed, while the remaining clinical parameters showed no change. Two severe adverse events occurred in the form of low-

virulent bacterial meningitis caused by Propionibacterium, but both were treated effectively with antibiotics without residual 

symptoms. A ‘spike’ was noticed in the level of lumbar CSF neurofilament light (NFL) following surgery but returned to pre-

surgery baseline within 6-12 months. No change was observed for any of the other lumbar CSF biomarkers. No meaningful 

correlation of protein levels was observed when comparing MD samples, ventricular CSF, and lumbar CSF. Conclusions: 

Intrathecal treatment through intraventricular administration was well tolerated but not without risks. A continued 

progression was observed in gait impairment. The insertion of the ventricular catheter caused white matter injury, measured 

through an increase in NFL in lumbar CSF, in direct association with the surgical procedure. No impact was observed on 

other CSF biomarkers. There was a poor correlation between different CNS compartments regarding protein levels, arguing 

for caution in drawing conclusions about brain pathophysiology from lumbar CSF samples.  
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