Natalizumab treatment of progressive multiple sclerosis reduces inflammation and tissue damage - results of a phase 2A proof-of-concept study

Summary: 
Background: Progressive multiple sclerosis (MS) is characterised by progressive disease activity leading to severe disability, but treatment possibilities are limited. The role of systemic immune activation in the pathogenesis of progressive MS is controversial. Natalizumab, an α4-integrin antibody, blocks the passage of leukocytes into the brain, and may be beneficial in progressive MS. The objective of this study was to assess the safety and effect of natalizumab treatment in progressive MS.
Materials and methods:  In an open-label phase 2A study we included 12 secondary and 12 primary progressive patients for 60 weeks of treatment with natalizumab. Included patients had an expanded disability status scale (EDSS) score ≤6.5 and evidence of progression on EDSS in the two years prior to inclusion. Patients were studied with cerebrospinal fluid (CSF), magnetic resonance imaging (MRI) and clinical tests during the study period. Primary endpoint was change in the CSF concentration of osteopontin, a marker of inflammation.
Results: 17 of the patients completed the study; four patients discontinued treatment due to antibodies against natalizumab; three patients discontinued on their own request. Treatment with natalizumab was well tolerated with no signs of unexpected disease activity. Three serious adverse events were unrelated to natalizumab therapy. The CSF osteopontin concentration decreased significantly by 65 ng/ml (95% CI 34 to 96 ng/ml; p=0.0004) from baseline to week 60. Secondary outcomes showed a significant decrease in EDSS score (p=0.01) and significant decreases in CSF markers of inflammation (CXCL13, p=0.02 and matrix metalloproteinase-9, p=0.047), axonal damage (neurofilament light chain, p=0.03) and demyelination (myelin basic protein, p=0.047) from baseline to week 60. On MRI patients had a median of three new or enlarging lesions from week 12 to week 60.  The mean atrophy rate from week 12 to 60 was -0.66%. Median magnetization transfer ratio (MTR) increased from baseline to week 60 in normal appearing white (p=0.006) and grey matter (p=0.004) and in lesions (p=0.07).
Conclusion: Natalizumab treatment reduces CSF measures of inflammation, axonal damage and demyelination in progressive MS along with favourable changes in clinical and MTR measures. The study did not raise concerns of new safety issues. We conclude that the conduct of phase 3 studies of natalizumab treatment may prove favourable clinical effects in progressive MS patients. 
