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Introduction
•	 In patients with multiple sclerosis (MS), slowed cognitive processing speed (CPS) emerges as 

an early deficit1

•	 The Symbol Digit Modalities Test (SDMT) assesses CPS2 and is the most sensitive individual 
cognitive measure for use in MS3

•	 Ozanimod, a sphingosine 1-phosphate (S1P) receptor modulator that binds with high affinity 
selectively to S1P receptor subtypes 1 and 5,4 is approved in multiple countries for the 
treatment of adults with either relapsing forms of MS (RMS) or moderately to severely 
active ulcerative colitis5,6

•	 In the phase 3 SUNBEAM trial, patients taking ozanimod 0.92 or 0.46 mg once daily showed 
a nominally significant (P < 0.05) improvement in the SDMT over interferon β-1a 30 μg 
weekly; however, SUNBEAM did not evaluate the SDMT as a primary endpoint7

•	 The ongoing ENLIGHTEN trial was designed to assess changes in CPS, measured with the 
SDMT, over 3 years in patients with early MS treated with ozanimod 0.92 mg

Objective
•	 To describe baseline demographics, MS disease characteristics, clinical and radiologic 

measures, cognitive assessments, and patient-reported outcomes of patients enrolled in 
ENLIGHTEN and who had received ≥ 1 dose of ozanimod as of November 3, 2021

Methods
Study design
•	 ENLIGHTEN (NCT04140305) is a single-arm, multicenter, longitudinal, open-label, phase 3b 

study of ozanimod 0.92 mg currently recruiting in the United States and Canada 

•	 Eligible patients must be 18–65 years of age at screening, have a diagnosis of MS per the 
2010 or 2017 McDonald criteria within the last 5 years, have taken ≤ 1 MS disease-modifying 
therapy (none within 1 month of entry), have an Expanded Disability Status Scale (EDSS) 
score of ≤ 3.5, have had no relapses within 30 days before screening, and have < 10 
gadolinium-enhancing (GdE) lesions on baseline brain MRI scan

•	 Planned recruitment is 250 patients

	— As of the November 3, 2021 data cutoff, 95 patients were enrolled, of whom 82 had 
received ≥ 1 dose of ozanimod and are included in this analysis; 143 patients have 
enrolled as of May 5, 2022

•	 The study will run for 3 years; interim analyses may occur annually as appropriate

Screening
Period 

(1-4 weeks)

7-Day Dose-Titration Period

Ozanimod 0.92 mg PO QD × 3 years

MRI,
EDSS,
TSQM

SDMT, 
MSQOL-54, PROs, 

EDSS, 9-HPT, 
T25W, sNfL

SDMT, MRI,
MSQOL-54, PROs,

EDSS, 9-HPT, 
T25W, sNfL, Safety

SDMT, MRI,
MSQOL-54, PROs,

EDSS, 9-HPT,
T25W, sNfL, Safety

SDMT, MRI,
MSQOL-54, PROs,

EDSS, 9-HPT, T25W,
sNfL, Safety

Screening 12 Months 24 Months 36 MonthsBaseline

30- and 90-Day
Safety 
Follow-Up

9-HPT, 9-Hole Peg Test; EDSS, Expanded Disability Status Scale; MSQOL-54, Multiple Sclerosis Quality of Life 54; sNfL, serum neurofilament light 
chain; PROs, patient-reported outcomes; SDMT, Symbol Digit Modalities Test; T25FW, Timed 25-Foot Walk; TSQM, Treatment Satisfaction 
Questionnaire for Medication.

Endpointsa

Primary  
Endpoint •	 SDMT

Secondary  
Endpoints

•	 EDSS
•	 Clinical relapse
•	 MRI brain volume
•	 MRI lesion count and volume
•	 Patient-reported outcomes: Treatment Satisfaction Questionnaire for 

Medication Version 1.4 (TSQM-v1.4), Work Productivity and Activity 
Impairment-Multiple Sclerosis version 2.0 (WPAI-MS), Multiple Sclerosis 
Quality of Life-54 (MSQOL-54), Fatigue Severity Scale (FSS), Hospital 
Anxiety and Depression Scale (HADS), Timed 25-Foot Walk (T25FW),  
Nine-Hole Peg Test (9-HPT) 

Exploratory  
Endpoints

•	 Brief Visuospatial Memory Test-Revised (BVMT-R) and California Verbal  
Learning Test–Second Edition (CVLT-II), serum neurofilament light chain 
(sNfL)

aOnly the endpoints for which baseline data are reported in this poster are listed.

BICAMS cognitive assessments  
at baseline in patients with RMS 

currently enrolled in ENLIGHTEN are 
consistent with previously published 
values in a population with early MS9
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Symbol Digit Modalities Test
•	 An oral version of the SDMT is used in ENLIGHTEN

	— The SDMT is 1 of 3 tests of the Brief International Cognitive Assessment for MS 
(BICAMS; also includes the California Verbal Learning Test–Second Edition [CVLT-II]  
and the Brief Visuospatial Memory Test-Revised [BVMT-R])

•	 In the SDMT, various symbols are substituted for digits, and participants must match the 
appropriate symbol to the paired numerical digit using a key2

•	 Scoring is based on the correct number of responses given in 90 seconds, with higher 
scores indicating faster processing; a score change of ≥ 4 points or ≥ 10% is considered 
clinically meaningful2

Statistical analysis
•	 Continuous variables were summarized with descriptive statistics (n, mean, standard 

deviation [SD], median, minimum, and maximum)

•	 Frequency counts and percentage of participants within each category were provided for 
categorical data 

Results
Demographics (N = 82)

Sexa Age,b years Age category,a years

Racea

BMI (kg/m2)b,c Highest education levela

Ethnicitya

Countrya

40.9

Male:
16 (19.5)

Female: 
66 (80.5)

Asian: 1 (1.2)

White:
74 (90.2)

30–39
27 (32.9)

40–49
21 (25.6)

Hispanic 
or Latino

Not Hispanic 
or Latino

Not reported/
unknown

Missing/
unknown:
2 (2.4)

(11.7)

50–55
7 (8.5)

> 55
12 (14.6) 20–29

14 (17.1)

18–19
1 (1.2)

Black or 
African
American:
5 (6.1)

5 (6.1) 75 (91.5) 2 (2.4)

United States Canada Missing
79 (96.3) 0 (0.0) 3 (3.7)

None

5
(6.1)

Other

8
(9.8)

Graduate
school

6
(7.3)

College or
university

38
(46.3)

High school

25
(30.5)

31.2
(7.0)

an (%). bMean (SD). cn = 81.  
BMI, body mass index; SD, standard deviation.

Disease characteristics (N = 82)

Type of MSa

Relapsing-
remitting 
81 (98.8)

Primary-
progressive

1 (1.2)

Years since MS disease symptom onset categorya

Years since
MS disease

symptom onsetb

Years of age at
MS disease
diagnosisb

Years since
MS disease
diagnosisb

≥ 15
8 (9.8)

10 - < 15
9 (11.0)

2 - < 5
19 (23.2)

0 - < 1
28 (34.1)

1 - < 2
9 (11.0)

5 - < 10
9 (11.0)

4.9
(5.9)

40.2
(11.6)

1.2
(1.3)

an (%).bMean (SD).
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Clinical characteristics

EDSS Score

9-HPT and T25FW2.4%

62.2%

35.4%

1.2% 2.4%

0 - < 2
2 - 3.5
> 3.5

0
1-2
3
Missing

Number of Relapses Prior to Screening
Last 24 MonthsLast 12 Months

Mean (SD) 
baseline:
2.0 (1.1)

Mean (SD):
0.8 (0.7)

Mean (SD):
1.0 (0.8)

Mean (SD)

9-HPT, overall score, n = 81

T25FW, seconds, n = 82

0.04 (0.01)

6.3 (5.9)

46.3% 39.0%

52.4%

25.6%
13.4%

19.5%

Prior MS treatments

63.4

19.5

8.5 6.1 2.4 1.2

DMTsa Other medications

n (%) 
N = 82

Corticosteroids

   Methylprednisolone sodium 
   succinate

1 (1.2)

1 (1.2)

Other MS medicationsb

   Baclofen

2 (2.4)

1 (1.2)

   Fampridine

   Tizanidine hydrochloride

1 (1.2)

1 (1.2)
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aOne participant who took 2 prior DMTS (dimethyl fumarate and teriflunomide) was allowed to enroll in the trial.  
bOne participant took both fampridine and baclofen. 
DMT, disease-modifying therapy.

MRI characteristics

GdE Lesion Number Categories T2 Lesion Number Categories

0 lesions 1-4 lesions 5-8 lesions Missing 0 lesions 1-4 lesions

≥ 9 lesions

5-8 lesions

Missing

1.2%2.4%

32.9% 63.4%

1.2%
4.9%

1.2%

82.9%

9.8%

 
MRI parameter

Mean (SD) 
n = 81a

Number of GdE lesions  0.7 (1.3)

Number of T2 lesions  25.3 (19.0)

GdE lesion volume (cm3) 0.1 (0.1)

T2 lesion volume (cm3) 6.0 (8.6)

Unenhancing T1 lesion count 7.2 (9.0)

Unenhancing T1 lesion volume (cm3) 1.1 (2.4)

Normalized brain volume (cm3) 1516.1 (128.0)

Normalized cortical volume (cm3) 627.5 (72.3)

Normalized thalamic volume (cm3) 16.0 (2.1)

aLesion data were missing for 1 patient.

Biomarker

Mean (SD) sNfL concentration (pg/mL)a

(n = 41)

0 5 10 15 20 25

11.1

aIn previously reported phase 3 trials of ozanimod, median baseline plasma NfL levels in patients with RMS were 13.4 and 14.7 pg/mL.8

Patient-reported outcomes 
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68.1
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0

20

40

60

80

100

120

Effectiveness Side
effects

Convenience Global
satisfaction

M
ea

n 
(S

D
) 

TS
Q

M
 v

1.
4 

sc
or

ea

TSQM v1.4 (n = 38)
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WPAI-MS

Work
productivity loss

(n = 55)

Activity
impairment

(n = 80)

aRange of possible scores for TSQM is 0–100, with greater numbers indicating higher satisfaction.14

bRange of possible scores for the WPAI-MS is 0–100, with greater numbers indicating greater impairment.15,16

cPercentage of work time missed.
dPercentage of impairment while working.

aRange of possible scores is 0–100; higher scores indicate better QoL.17 

bPreviously reported mean physical health composite scores in patients with MS with mild symptoms: 26.0; severe symptoms: 77.8.17 
cPreviously reported mean mental health composite scores in patients with MS with mild symptoms: 50.0; severe symptoms: 78.8.17 
dRange of possible scores is 1–7; higher scores indicate greater severity. Previously reported mean score in patients with MS: 4.8.18 

eRange of possible scores is 0–42; higher scores indicate greater severity. Previously reported mean score in patients with MS: 13.57.19

Additional patient-reported outcomes Mean (SD)

MSQOL-54a

   Physical health composite score,b n = 80 59.0 (20.5)

   Mental health composite score,c n = 81 66.7 (19.8)

FSS total scored, n = 82 4.4 (1.7)

HADS, total scoree, n = 82 12.8 (6.5)

Conclusions
•	 Detection of early improvements in cognitive processing speed is an important aspect of  

assessing therapeutic efficacy

•	 Findings from this study, once completed, will help to inform patients and caregivers on 
the early changes in SDMT performance and the effect of ozanimod on cognitive processing 
speed in patients with MS

•	 The ENLIGHTEN study is currently recruiting
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BICAMS N = 82a

SDMTa

n 77

Mean (SD) 53.3 (12.5)

CVLT-IIb

n 74

Mean (SD) 53.1 (9.8)

BVMT-Rc

n 68

Mean (SD) 23.6 (6.8)
aHigher SDMT scores indicate better performance; mean normative control score range: 60–70.2,10,11  
bHigher CVLT-II scores indicate better performance; mean normative controls score range: 54-56.12,13  
cRange of possible BVMT-R scores is 0-36, with higher scores indicating better performance. Mean normative controls score range: 27-28.13


