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• Persistence was higher with ozanimod than with DMF and teriflunomide (Figure 2)
 — At 6 months, 91% of patients receiving ozanimod were persistent, compared with 81% receiving DMF and 88% receiving teriflunomide
 — At 12 months, 87% of patients receiving ozanimod were persistent, compared with 76% receiving DMF and 79% receiving teriflunomide

Figure 2. Time to discontinuation of ozanimod, DMF, or teriflunomide in patients with full covariate information

Analysis of oral disease-modifying therapies using real-world data  
from the German NeuroTransData multiple sclerosis registry 
Stefan Braune,1 Yanic Heer,2 Jana B. Jarecki,2 Mel Zürcher,2 Erik DeBoer,3 Christian Wisskirchen,4 
Mousumi Biswas3

1NeuroTransData GmbH, Neuburg an der Donau, Germany; 2Rewoso AG, Zürich, Switzerland; 3Bristol Myers Squibb, Princeton, NJ, USA;  
4Bristol Myers Squibb, Munich, Germany

Introduction
• The clinical efficacy and safety profile of ozanimod has been assessed for the treatment of patients with multiple sclerosis (MS) in the 

SUNBEAM and RADIANCE trials1,2

• Little is known about the use of ozanimod in real-world German settings compared with use of other oral disease-modifying therapies 
(DMTs) for relapsing-remitting MS (RRMS), such as teriflunomide, dimethyl fumarate (DMF), ponesimod, or diroximel fumarate (DRF) in 
treatment-naive patients or those without highly active disease

Objectives: 
• To describe the baseline demographics and clinical characteristics of patients with 

RRMS initiating treatment with ozanimod, DMF, or teriflunomidea and the reasons 
for the discontinuation of these DMTs in the real world

• To assess and compare time to treatment discontinuation in patients receiving 
ozanimod, DMF, or teriflunomide

aDRF and ponesimod were excluded from this analysis because of insufficient sample sizes in the data source used for this study. Fingolimod was excluded from this analysis 
because in Germany it is used in different populations of patients with MS (ie, patients with highly active disease).3

Methods

Study design
• This retrospective, observational, longitudinal cohort study included outpatients with MS

• The data source was the German NeuroTransData (NTD; NeuroTransData GmbH, Neuburg an der Donau, Germany) disease-specific MS 
outpatient registry,4 with a total of 119 neurologists in 59 offices

 — NTD is purely office-based, with no hospitals included in the network

• All data (ie, patient demographics; clinical, therapy, and diagnosis data; and reasons for discontinuation) contributing to the analysis were 
collected by physicians and study nurses during regular office visits through a web-based platform5

 — Routine visits typically occurred 3 or 4 times annually

• Study period: May 20, 2020 (EMA approval date for ozanimod), to March 1, 2023 

• Inclusion criteria

 — Diagnosis of RRMS or “initial manifestation of MS” (ICD-10 G35.0 or G35.1)

 — Aged ≥18 years

 — Had ≥1 prescription of ozanimod, DMF, or teriflunomide

 — Therapy initiation in the study period

• Exclusion criteria

 — Diagnosis of secondary progressive MS or primary progressive MS

• Patients were grouped into 3 cohorts based on therapy: ozanimod, DMF, or teriflunomide

• Index date was defined as the start of ozanimod, DMF, or teriflunomide treatment

• Patients were followed until a therapy stop date or until the end of the study (in the absence of a therapy stop)

Primary outcomes
• Frequency of DMT discontinuation and time to DMT discontinuation (ie, day of last dose of DMT)

• Reasons for discontinuation

Secondary outcomes
• Baseline clinical characteristics in each DMT cohort

Statistical analysis
• Patient demographics and physician-reported clinical characteristics (ie, age, sex, time since MS manifestation, number of previous DMTs, 

exposure time, and Expanded Disability Status Scale [EDSS] scores) obtained at or within 3 months of initiation of the index DMT (baseline) 
were summarized (ie, means, SDs, and proportions)

• Statistical significance of baseline differences between the ozanimod and DMF and ozanimod and teriflunomide cohorts were assessed 
using unpaired Wilcoxon tests for continuous variables (ie, age, time since manifestation, and exposure time) and by Fisher exact test for 
discrete variables (ie, number of relapses in previous years, number of previous DMTs, sex, and existence of gadolinium-enhancing lesions)

• In addition, effect size of differences were assessed using standardized mean differences6

• Reasons for discontinuation, predefined and selected by the physician from a drop-down menu, were categorized and summarized (ie, 
means, SDs, and proportions)

 — Categories included lack of efficacy, side effects, patient choice, actual or planned pregnancy, and other

• Time to discontinuation was analyzed using Kaplan-Meier plots and multivariate Cox regression adjusting for EDSS score, number of 
previous DMTs, number of relapses in the year before the index date, age, and sex for all patients with complete covariate information, 
resulting in adjusted hazard ratios (aHRs), 95% confidence intervals (CIs), and P values

• The proportions of persistent patients at 6 and 12 months were determined using a Kaplan-Meier estimator

Results
• The study included 117 patients receiving ozanimod, 309 receiving DMF, and 214 receiving teriflunomide

• Patients had similar mean exposure times in the ozanimod (8.3 months), DMF (8.0 months), and teriflunomide (9.0 months) cohorts (Table 1)

• At baseline, all cohorts were broadly similar (Table 1)

 — Mean EDSS scores ranged from 1.6 to 2.0

 — Mean age and time since MS manifestation were statistically significantly different for ozanimod vs teriflunomide or DMF; however, 
standardized mean differences were below 0.5, corresponding to small differences6

 — The ozanimod cohort had a larger proportion of pretreated patients; 42% receiving ozanimod had ≥2 prior DMTs, compared with 27% in 
the DMF cohort (P=0.01) and 30% in the teriflunomide cohort (P=0.07)

Table 1. Baseline demographic and clinical characteristics

Characteristic
Ozanimod 
(n=117) DMF (n=309)

P value 
(DMF vs 

ozanimod)

Standardized 
mean 

difference (DMF 
vs ozanimod)

Teriflunomide 
(n=214)

P value 
(teriflunomide 
vs ozanimod)

Standardized 
mean 

difference (DMF 
vs ozanimod)

Age, y, mean (SD) 41.6 (11.04) 39.0 (10.74) 0.03 0.24 44.2 (10.55) 0.04 0.24

Exposure time, y, mean (SD) 0.7 (0.33) 0.7 (0.37) 0.99 0.06 0.8 (0.33) 0.06 0.17

Time since MS manifestation,  
y, mean (SD) 9.9 (9.31) 7.5 (7.79) 0.03 0.27 10.3 (8.82) 0.48 0.05

Sex Male, n (%) 26 (22.2) 67 (21.7)

0.69 0.04

56 (26.2)

0.69 0.06Female, n (%) 85 (72.6) 242 (78.3) 158 (73.8)

Missing, n (%) 6 (5.1) 0 (0.0) 0 (0.0)

EDSS score at index date Mean (SD) 1.99 (1.46) 1.63 (1.46)
0.26 0.25

1.89 (1.49)
0.77 0.07

Missing, n (%) 26 (22.2) 78 (25.2) 56 (26.2)

Number of previous DMTs 0, n (%) 35 (29.9) 124 (40.1)

0.01 0.33

70 (32.7)

0.07 0.261, n (%) 33 (28.2) 103 (33.3) 80 (37.4)

>1, n (%) 49 (41.9) 82 (26.5) 64 (29.9)

Number of relapses in past year, 
mean (SD) 0.5 (0.66) 0.51 (0.69) 0.90 0.05 0.36 (0.57) 0.20 0.20

GD-enhancing lesions Detected, n (%) 10 (8.5) 36 (11.7)

0.83 0.03

24 (11.2)

0.99 0.02Not detected, n (%) 24 (20.5) 93 (30.1) 60 (28.0)

Missing, n (%) 83 (70.9) 180 (58.3) 130 (6.7)

DMF, dimethyl fumarate; DMT, disease-modifying therapy; EDSS, Expanded Disability Status Scale; GD, gadolinium; MS, multiple sclerosis; SD, standard deviation.

• Treatment discontinuations within 1 year were lowest in the ozanimod cohort (n=14 [12%]), followed by teriflunomide (n=41 [19%]) and  
DMF (n=79 [26%])

 — Matching-adjusted indirect comparisons of clinical trial data found significantly lower risk of overall adverse events and 
discontinuations due to adverse events with ozanimod vs DMF7 and teriflunomide8

• Reasons for discontinuation were largely similar for all treatment cohorts, with side effects (36%–46%) and patient’s choice (12%–23%) being 
the most common (Figure 1)

Figure 1. Physician-reported reasons for treatment discontinuation (within 1 year)
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• Compared with ozanimod, the risk of discontinuation was significantly higher with DMF (aHR: 2.5 [95% CI: 1.3–5.0]; P=0.008) but was not 
significantly different with teriflunomide (aHR: 1.6 [95% CI: 0.8–3.3]; P=0.153) (Figure 3)

Figure 3. aHRs for treatment discontinuation
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aHR, adjusted hazard ratio; DMF, dimethyl fumarate.

Limitations
• The sample sizes were relatively small, particularly for the ozanimod and teriflunomide cohorts (117 and 214 patients, respectively), and 

the number of discontinuation events was low
• The limited exposure time of 8 to 9 months overall is not sufficient to support analysis of long-term persistence
• Owing to different treatment guidelines in Germany, these data may not reflect real-world use of oral DMTs in other EU countries

Conclusions
• At baseline, patients with RRMS receiving ozanimod were comparable to patients receiving DMF and teriflunomide, particularly with 

respect to EDSS score

 — The higher use of prior DMTs in the ozanimod population can be explained by German treatment guidelines, which recommend 
use of ozanimod only if class 1 DMTs (ie, DMF, teriflunomide, or interferon) do not achieve disease control

• In the first year of treatment, ozanimod had a significantly lower risk of discontinuation (2.5 times lower) than DMF, suggesting higher 
persistence with ozanimod

• Future research is needed to evaluate the impact of ozanimod persistence on other outcomes
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