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Introduction
•	 Ozanimod, a sphingosine 1-phosphate receptor 1 and 5 modulator, is 

approved in multiple countries for the treatment of adults with either 
relapsing forms of multiple sclerosis (RMS) or moderately to severely active 
ulcerative colitis1,2

•	 The mechanism of action of ozanimod in multiple sclerosis involves 
reduction of lymphocyte egress from secondary lymphoid organs,3 which 
results in dose-dependent decreases in absolute lymphocyte count (ALC), 
specifically circulating CD19+ B- and CD3+ T-cells4

•	 Because B and T cells are required for immunoglobulin (Ig) production,5 
there is a need to study the effect of ozanimod on circulating Ig levels

•	 Objectives: To evaluate whether ozanimod treatment results in changes in 
Ig levels (IgA, IgG, and IgM) and to assess relationships between Ig changes 
and pharmacodynamic, clinical, and imaging outcomes in patients with RMS

Methods
Study design
•	 Exploratory, post hoc analysis of the phase 3 RMS trials SUNBEAM6 

(NCT02294058; ≥ 12 months) and RADIANCE7 (NCT02047734; 24 months), 
which randomized patients to daily ozanimod 0.46 or 0.92 mg or weekly 
intramuscular interferon (IFN) β-1a 30 µg
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aPatients received ozanimod 0.23 mg/d on days 1–4, ozanimod 0.46 mg/d on days 5–7, and the assigned dose of 
ozanimod 0.46 or 0.92 mg/d starting on day 8 of ozanimod treatment. bSUNBEAM ended when the last patient 
enrolled completed 12 months, and RADIANCE had a duration of 24 months. HCl, hydrochloride; IM, intramuscular.

Assessments
•	 Serum IgA, IgG, and IgM levels and blood ALC were quantified from 

samples obtained at baseline and month 12 (SUNBEAM)6 or  
month 24 (RADIANCE)7

Median observed Ig values remained within the normal range for all treatment  
groups (for adults: IgA, 0.8–3.0 g/L; IgG, 6.0–16.0 g/L; IgM, 0.4–2.5g/L8) 

Dose-dependent decreases from baseline, and relative to IFN β-1a, were observed 
with ozanimod for all Igs; the treatment effects of ozanimod 0.46 and 0.92 mg on all 

Igs were significantly different from IFN β-1a at 12 and 24 months (all P < 0.0001)
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The horizontal location is shifted slightly between groups to avoid overplotting.  
The dotted lines represent the normal Ig range for adults.
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•	 Annualized relapse rate (ARR, the primary endpoint of both studies) was 
calculated from confirmed, protocol-defined relapses 

•	 Number of gadolinium-enhancing (GdE) lesions (a key secondary endpoint 
of both studies) was assessed from MRI

Statistical analysis
•	 Relationships between median proportion of baseline Ig levels at month 12 or 

month 24 and median proportion of baseline ALC, expected ARR, and expected 
mean number of GdE lesions were analyzed from 1000 bootstrap samples

•	 Treatment groups were compared using robust linear models

Results
•	 Ozanimod was associated with dose-dependent median reductions from 

baseline in Ig levels and ALC at months 12 and 24
•	 IFN β-1a was associated with small median increases from baseline in IgA 

and IgG and a small median decrease in ALC 

Median proportion of baseline ALC and Igs at 12 and 24 months  
of treatmenta
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aRelationship between median proportion of baseline ALC and Ig based on bootstrap sampling. Individual dots on 
each plot represent the individual simulations from the bootstrap procedure.

•	 In both trials, greater median reductions in IgA, IgG, or IgM were associated 
with lower expected ARRs and expected mean number of GdE lesions 

	— The greatest median reduction from baseline in Ig levels was observed 
in the ozanimod 0.92 mg group, which also had the lowest expected 
ARR and expected mean number of GdE lesions
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aRelationship between ARR and median proportion of baseline Ig based on bootstrap sampling. Individual dots on each 
plot represent the individual simulations from the bootstrap procedure. 

Relationship between expected mean number of GdE lesions and 
median proportion of baseline IgA (A), IgG (B), and IgM (C)a

1.0

0.5

1.0

0.5

12 months (SUNBEAM)

12 months (SUNBEAM)

Ozanimod 0.46 mg Ozanimod 0.92 mgIFN β-1a 30 µg

0.80 0.80

Median proportion of baseline IgA

Median proportion of baseline IgG

A.

B.

C.

M
ea

n 
G

dE
 le

si
on

s

1.00

1.0

0.5

M
ea

n 
G

dE
 le

si
on

s
M

ea
n 

G
dE

 le
si

on
s

1.001.25 1.25

0.80 1.00 1.25 0.80 1.00 1.25

0.8 0.9 1.0 1.1 0.8 0.9 1.0 1.1

Median proportion of baseline IgM

24 months (RADIANCE)

24 months (RADIANCE)

24 months (RADIANCE)12 months (SUNBEAM)

aRelationship between GdE lesions and median proportion of baseline Ig based on bootstrap sampling. Individual dots on 
each plot represent the individual simulations from the bootstrap procedure.

Conclusions
•	 In phase 3 trials, ozanimod treatment resulted in dose-dependent decreases in median 

circulating IgA, IgG, and IgM levels in patients with RMS; however, median Ig levels were 
maintained within normal ranges

•	 Greater reductions in Ig levels were associated with lower expected ARR and fewer 
expected GdE lesions

•	 These findings suggest a potential relationship between the pharmacodynamic effect of 
ozanimod and relapses and MRI findings of active disease
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