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SUMMARY
 • An open label, single-centre, observational study was 

conducted to determine the effect of ofatumumab on 
microglial activation and brain iron in 10 patients with 
active relapsing multiple sclerosis (MS) 

 • Ofatumumab treatment was associated with decreased 
microglial activation in cortical grey matter (CoGM), 
decreased brain iron in CoGM and normal-appearing 
white matter (NAWM), and reduced serum neurofilament 
light chain (NfL) levels at 9 months

 • Peripheral CD19+ cell depletion preceding the effect 
of ofatumumab on microglial activation may suggest 
an indirect, downstream effect of B-cell depletion on 
microglial activity in patients with relapsing forms of MS

 • The relationship between changes in cortical microglial 
activation, brain iron and serum NfL in response to 
ofatumumab warrants further investigation

 • The study design is presented in Figure 1. A statistical 
parametric mapping (SPM) analysis was performed to assess 
the reduction in PET and QSM signals following treatment 
with ofatumumab

 • NAWM, CoGM and the thalamic region of interest (ROI) 
in standard atlas space were interrogated for peak cluster 
T-values corresponding to p<0.05

 • Serum biomarker assessments included serum NfL and glial 
fibrillary acidic protein (GFAP) measurements

 • Clinical evaluations included the change in Expanded 
Disability Status Scale (EDSS), and the timed 25-foot walk 
test (T25FWT) scores. Anxiety and depression scores were 
evaluated using HADS 

 • All parameters assessed at 9 months were compared with 
baseline values

 • At the time of the analyses, 9-month PET and QSM data 
were available for only five patients due to unavailability of 
the tracer

Figure 1. Study Design 
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INTRODUCTION
 • Overactivation of microglia, the innate immune cells of the central nervous system, has been implicated in the 

pathogenesis of MS1

 • Upon activation, human microglia cells form clusters in active lesion rims and in normal tissue. These clusters are detectable 
via targeting of the glial marker 18-kilodalton translocator protein (TSPO)2,3

 • Iron accumulation has been described within macrophages/microglia at the edges of slowly expanding and some inactive 
lesions; iron accumulation and its liberation during demyelination are thought to be one of the key factors of neurodegeneration 
in progressive MS4

 • Histopathologically, chronic active lesions are also characterised by progressive tissue matrix damage, driven by a rim of 
iron-laden activated microglia at the lesion edge4,5

 • In animal models, B-cell depletion using anti-CD20 antibodies led to reduced microglial activation and lesion formation6

 • The potential impact of ofatumumab on microglial activation and its association with peripheral B-cell depletion and brain 
iron changes in MS is unknown

OBJECTIVE
 • To determine the effect of ofatumumab on microglial activation and brain iron, using [F-18]PBR06 positron emission 

tomography (PET) and quantitative susceptibility mapping (QSM) in patients with MS, in relation to peripheral B-cell 
depletion, serum biomarker measurement and changes in clinical impairment, longitudinally over 9 months

METHODS

RESULTS
PATIENT CHARACTERISTICS
 • Ten patients with relapsing MS (mean±SD age: 40.2±12 years; mean EDSS score: 3.0) were 

enrolled in the study

EFFECT OF OFATUMUMAB ON MICROGLIAL CLUSTERS
 • Ofatumumab treatment significantly decreased PET uptake in CoGM (p<0.01) after 9 months 

compared to baseline (Figure 2)
 • No clusters of significantly reduced PET uptake were detectable in NAWM and thalamic ROIs

Figure 2. [F-18]PBR06-PET: 9 Months Versus Baseline (N=5)*

*PET scans could only be conducted in five patients due to the unavailability of the tracer. PET, positron emission tomography.

EFFECT OF OFATUMUMAB ON IRON LEVELS IN THE BRAIN
 • After 9 months of ofatumumab treatment, clusters of decreased QSM signal, representing 

decreased brain iron, were seen in CoGM and NAWM using SPM analysis (p<0.01; Figure 3)

Figure 3. Change in QSM Signal: 9 Months Versus Baseline (N=5)

QSM, quantitative susceptibility mapping.

EFFECT OF OFATUMUMAB ON B-CELLS 
 • CD-19+ B-cells decreased significantly after 1 week of ofatumumab treatment

EFFECT OF OFATUMUMAB ON SERUM BIOMARKERS 
 • At 9 months, ofatumumab treatment significantly reduced serum NfL levels from baseline 

while no reduction was observed in serum GFAP levels (Figure 4)

Figure 4. Effect of Ofatumumab on Serum Biomarkers
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*Significant difference from baseline; GFAP, glial fibrillary acidic protein; NfL, neurofilament light chain; SD, standard deviation.

EFFECT OF OFATUMUMAB ON CLINICAL ASSESSMENTS 
 • At 9 months, EDSS and T25FWT scores remained stable while hospital anxiety and 

depression scores decreased significantly from baseline following ofatumumab treatment 
(both p<0.05; Figure 5)

Figure 5. Effect of Ofatumumab on Anxiety and Depression Scores
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*Significant difference from baseline; HADS, Hospital Anxiety and Depression Scale.

CONCLUSIONS
 • In this study, ofatumumab treatment was associated with decreased microglial 

activation in CoGM and decreased brain iron and serum NfL levels at 9 months
 • Depletion of peripheral CD-19+ B-cells observed prior to microglial activation may 

suggest an indirect, downstream effect of B-cell depletion on microglial activity in 
patients with relapsing MS

 • Further research is needed to examine the correlation among alterations in cortical 
microglial activation, brain iron, and serum NfL in response to ofatumumab
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