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OBOE: A hypothesis-generating study designed to examine multiple biomarkers of 
neurodegeneration and inflammation as well as markers of B-cell mechanisms in MS

aCollection of CSF should precede the brain MRI, and both of these assessments should occur up to 5 days (preferably 1–2 days) before OCR administration; 
bDelayed treatment arm will serve as a biomarker control, with both lumbar punctures occurring 12 weeks apart and before the first dose of OCR.
CSF, cerebrospinal fluid; EDSS, Expanded Disability Status Scale; LP, lumbar puncture; OCR, ocrelizumab; PPMS, primary progressive multiple sclerosis; RMS, 

relapsing multiple sclerosis; W, Week.
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Baseline CSF B-cell, T-cell and inflammatory marker levels were similar in 
patients with RMS and those with PPMS, while NfL levels were higher in the RMS 
group relative to PPMS

Marker
Pooled RMS

(n=100)
PPMS
(n=31)

Mean age, mean (SD), years 36.6 (10.4) 44.9 (7.4)

Female, % 68.0 48.4

Time since first MS symptom, mean (SD), years 3.8 (6.8) 1.6 (2.3)

Previously treated, n (%)
Treatment naïve, n (%)

41 (41.0)
59 (59.0)

8 (25.8)
23 (74.2)

CSF NfL, median (IQR), pg/mL 1,226.4 (701.5–2,564.3)
(n=97)

741.0 (606.9–1,166.0)
(n=31)

CSF CD19+ B cells, median (IQR), cells/μL 0.05 (0.01–0.13)
(n=80)

0.05 (0.01–0.10)
(n=17)

CSF CD3+ T cells, median (IQR), cells/μL 2.1 (0.9–4.3)
(n=81)

3.18 (1.3–7.0)
(n=21)

CSF CXCL13, median (IQR), pg/mL 9.9 (3.9–27.4)
(n=85)

3.9 (3.9–9.7)
(n=28)

CSF CCL19, median (IQR), pg/mL 47.0 (31.7–67.5)
(n=87)

58.9 (36.4–68.2)
(n=29)

CSF, cerebrospinal fluid; IQR, interquartile range; MS, multiple sclerosis; NfL, neurofilament light chain; PPMS, primary progressive multiple sclerosis; RMS, relapsing multiple sclerosis.



7

Baseline Week 52

C
SF

 N
fL

le
ve

ls,
 

m
ed

ia
n 

(IQ
R)

 (p
g/

m
L)

6,000

5,000

4,000

3,000

2,000

1,000

0
Baseline Week 52

CSF NfL levels in ocrelizumab-treated patients with 
RMS and those with PPMS

All patients with RMS (n=100) Patients with PPMS (n=31)

Median % change from baseline, Wilcoxon p value % change from baseline. Black dots represent outliers. CSF, cerebrospinal fluid; IQR, interquartile range; LP, lumbar puncture; 
NfL, neurofilament light chain; PPMS, primary progressive multiple sclerosis; RMS, relapsing multiple sclerosis.
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CSF CD3+ T-cell levels in ocrelizumab-treated patients with 
RMS and those with PPMS

All patients with RMS (n=100) Patients with PPMS (n=31)

Median % change from baseline, Wilcoxon p value % change from baseline. Black dots represent outliers. CSF, cerebrospinal fluid; IQR, interquartile range; LP, lumbar puncture; 
PPMS, primary progressive multiple sclerosis; RMS, relapsing multiple sclerosis.
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Conclusions

• Baseline CSF B-cell, T-cell and inflammatory marker levels were similar in patients with 
PPMS and those with RMS, while NfL levels were higher in the RMS group relative to 
PPMS

• CSF B-cell, T-cell and CXCL13 levels were reduced following ocrelizumab treatment in 
patients with PPMS and those with RMS

11CSF, cerebrospinal fluid; PPMS, primary progressive multiple sclerosis; RMS, relapsing multiple sclerosis.
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