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Aim: Ozanimod and fingolimod are sphingosine 1-phosphate receptor-modulating therapies for relaps-
ing multiple sclerosis. Patients & methods: Comparative effectiveness was assessed by matching adjusted
indirect comparisons of safety and efficacy trial outcomes at first-dose cardiac monitoring, 1 year and
2 years. Results: After adjustment, baseline characteristics were similar. Ozanimod was associated with a
lower risk of extended first-dose monitoring, conduction abnormalities including atrioventricular block.
1-year risks of any adverse event (AE), mean lymphocyte count reductions and abnormal liver enzymes
were lower with ozanimod. 2-year risks of AEs leading to discontinuation, any AEs, herpetic infections,
bradycardia and abnormal liver enzymes were lower with ozanimod. Analyses of efficacy outcomes were
similar. Conclusion: Ozanimod appears to have a favorable benefit–risk profile versus fingolimod.
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Multiple sclerosis (MS) is a chronic autoimmune and neurodegenerative disease of the central nervous system. It is
characterized by inflammation, demyelination, neuronal and oligodendrocyte loss, disruption of the blood–brain
barrier, as well as debilitating symptoms such as fatigue, depressive symptoms and cognitive impairment [1,2].
MS may present as a clinically isolated syndrome, relapsing MS (RMS), secondary progressive MS or primary
progressive MS [3,4]. RMS, the most prevalent type of MS, is characterized by episodes of relapses followed by a
remission period. Approximately 85% of individuals with MS present with RMS [5]. Complete physical recovery
from relapse can occur, but approximately 50% of relapses are associated with residual neurological deficits resulting
in a sustained increase in disability [6], typically measured in Phase III MS trials using the Expanded Disability
Status Scale (EDSS) [7,8]. MS often has a highly debilitating impact on quality of life for individuals and their
families [9], and is associated with considerable economic burden [10].

Currently, MS has no cure, but treatment options exist. Anti-inflammatory agents, such as corticosteroids, are used
as symptomatic treatment during acute relapses. Disease-modifying therapies (DMTs), such as immunomodulators,
are used to alter the disease course by reducing relapses, with the goal of preventing or slowing long-term disability [11–

14]. Fingolimod is a nonselective sphingosine 1-phosphate (S1P) receptor modulator that binds to the receptor
subtypes S1PR1, S1PR3, S1PR4 and S1PR5, and was the first oral DMT approved (US, 2010; EU, 2011) for the
treatment of RMS. However, fingolimod may be associated with cardiovascular, ophthalmologic, pulmonary and
hepatic safety concerns, as listed in its drug label [15]. Ozanimod is an investigational oral DMT and a selective S1P
receptor modulator designed to target only the receptor subtypes S1PR1 and S1PR5 [16]; it is currently under review
by regulatory agencies for the treatment of RMS. The clinical efficacy, safety and tolerability of ozanimod for the
treatment of patients with RMS have been demonstrated in the Phase III RADIANCE [17] and SUNBEAM [18]

clinical trials.
The comparative efficacy of these two S1P receptor–modulating agents in the treatment of RMS has not yet

been fully characterized. In the absence of a head-to-head randomized trial between ozanimod and fingolimod, the
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current study was designed to indirectly compare the key safety and efficacy outcomes between these two therapies
for the treatment of patients with RMS using a matching-adjusted indirect comparison (MAIC) [19,20] to adjust for
cross-trial differences in patient data from their pivotal clinical trials. The outcomes assessed in this analysis include
first-dose cardiac monitoring outcomes as well as 1-year and 2-year safety and efficacy outcomes.

MAIC methodology was recently used to compare delayed-release dimethyl fumarate and fingolimod for the
treatment of patients with RMS [21]. Results showed that the efficacy of dimethyl fumarate was similar to that of
fingolimod on clinical measures of relapse and disability progression [21]. In addition, MAIC methodology was
recently used to assess the comparative efficacy of cladribine versus alemtuzumab in adults with RMS [22]. Results
of that study showed that the efficacy of cladribine was comparable to alemtuzumab in the treatment of patients
with RMS based on 6-month confirmed disability progression (CDP) and annualized relapse rates (ARRs) [22].

Patients & methods
Data source
Individual patient data from the RADIANCE-B (NCT02047734 [RPC01-201B]) [23] and SUNBEAM
(NCT02294058 [RPC01-301]) [24,25] ozanimod trials were used in this analysis. RADIANCE-B was a random-
ized, IFN β-1a–controlled, Phase III trial of ozanimod in patients with RMS. Eligible participants were randomly
assigned in a 1:1:1 ratio to ozanimod HCI (daily oral 0.5 or 1 mg) or IFN β-1a for 2 years. The trial enrolled 1313
patients with RMS. SUNBEAM was also a randomized (1:1:1 ratio), controlled study of ozanimod HCI (0.5 and
1 mg) versus IFN β-1a in patients with RMS over a minimum 12-month period. The study enrolled 1346 patients
with RMS. To attenuate potential first-dose cardiac effects with ozanimod HCI, in both trials, a dose-escalation
regimen was applied for all participants, consisting of 0.25 mg on days 1–4, 0.5 mg on days 5–7 and then the
assigned dose of 0.5 or 1 mg from day 8 through week 24.

In addition, the published summary-level data from the TRANSFORMS (NCT00340834 [D2302]) [26],
FREEDOMS (NCT00289978 [D2301]) [27] and FREEDOMS II (NCT00355134 [D2309]) [28] fingolimod Phase
III trials were used, along with pooled safety data from the TRANSFORMS, FREEDOMS and FREEDOMS
II trials [29], as well as the trial data reported in clinicaltrials.gov. TRANSFORMS was a randomized, IFN β-1a–
controlled, Phase III trial of fingolimod in patients with RMS. Eligible participants were randomly assigned in a
1:1:1 ratio to fingolimod (oral 0.5 or 1.25 mg) or IFN β-1a for 1 year. The trial enrolled 1292 patients with RMS.
FREEDOMS I and FREEDOMS II were two randomized, placebo-controlled, Phase III trials of fingolimod in
patients with RMS. Eligible participants were randomly assigned in a 1:1:1 ratio to fingolimod (oral 0.5 or 1.25 mg)
or placebo for 2 years. The trials enrolled 1292 and 1083 patients with RMS, respectively. Only the approved and
recommended dose of fingolimod 0.5 mg was considered for these analyses. No institutional review was required
as this was a post hoc analysis of previously published, de-identified data.

Inclusion criteria
For the ozanimod trials, patients were required to be 18–55 years of age; have a diagnosis of RMS, as defined by the
2010 revised McDonald criteria [30]; have had at least one documented relapse in the previous year before screening
(or prior 2 years with at least one gadolinium-enhancing lesion); and have a score between 0.0 and 5.0 on the
EDSS [31]. In the fingolimod trials, patients were required to be 18–55 years of age; have a diagnosis of RMS, as
defined by the 2005 revised McDonald criteria [30]; have had at least one confirmed relapse during the preceding
1 year (or at least two during the preceding 2 years); and have a score between 0.0 and 5.5 on the EDSS.

Study outcomes
Outcomes assessed at the first-dose cardiac monitoring included heart rate, electrocardiographic findings and change
in blood pressure (BP) from baseline and whether patients received extended monitoring after 6 h, received Day 2
monitoring, or discontinued treatment on Day 1.

Safety and efficacy outcomes assessed at 1 and 2 years included adverse events (AEs), AEs leading to discontinu-
ation, any serious AE, patient death, liver enzymes (ALT) at least three-times the upper limit of normal, macular
edema, absolute lymphocyte count, lymphocyte count <0.2 K/μl, ARR and 3-month and 6-month confirmed
CDP. Because data for the 6-month CDP at 1 year was not reported in the fingolimod trial, a comparison between
ozanimod and fingolimod on this outcome was not feasible.
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Comparisons of first-dose cardiac monitoring outcomes

Both ozanimod HCI doses (0.5 and 1 mg) from RADIANCE-B and SUNBEAM were pooled because the initial
dose of ozanimod on Day 1 in both studies for both dose groups was 0.25 mg, according to identical protocol-
specified dose escalation regimens [17,18]. Each fingolimod treatment group was pooled across the TRANSFORMS,
FREEDOMS and FREEDOMS II studies. Before and after matching, baseline patient characteristics and selected
outcomes were described and compared for the pooled ozanimod doses versus fingolimod (0.5 mg dose).

Comparisons of 1-year outcomes

Both of the ozanimod HCI 1 mg dose groups from RADIANCE-B and SUNBEAM were pooled. The ozanimod
clinical trials and the TRANSFORMS trial all included a randomized comparison to IFN β-1a intramuscular
(Avonex). An anchor-based comparison was conducted for 1-year safety and efficacy outcomes using the IFN β-1a
arm as an anchor. Before and after matching, baseline patient characteristics and selected outcomes were described
and compared for (1) the pooled IFN β-1a arms from the ozanimod trials (RADIANCE-B and SUNBEAM) versus
IFN β-1a arm from the fingolimod trial (TRANSFORMS), to assess the consistency of outcomes before and after
matching; and (2) the pooled ozanimod HCI 1 mg arms (RADIANCE-B and SUNBEAM) versus the fingolimod
0.5 mg arm (TRANSFORMS), with the comparison anchored on IFN β-1a.

Comparisons of 2-year outcomes

The patient group receiving ozanimod HCI 1 mg was obtained from RADIANCE-B. The fingolimod groups
were pooled across the FREEDOMS and FREEDOMS II studies. Before and after matching, baseline patient
characteristics and selected outcomes were described and compared for the ozanimod HCI 1 mg arm (RADIANCE-
B) versus the pooled fingolimod 0.5 mg arms (FREEDOMS and FREEDOMS II). Because of a lack of data at
2 years comparing fingolimod versus IFN β-1a, the comparisons of 2-year outcomes were nonanchored.

Assessment of cross-trial similarities & differences
The trial designs included in this post hoc analysis were determined to be highly similar and suitable for an adjusted
cross-trial comparison. Patients in all trials were 18–55 years of age and discontinued prior treatment (e.g., IFN
β, glatiramer acetate and other DMTs) before randomization. For the first-dose cardiac monitoring assessment,
all patients had hourly assessments of heart rate and BP available, and the duration of assessment was ≥6 h. In
addition, the definitions of and assessment methodologies for relapse were similar across trials.

Several differences between the trials existed. An RMS diagnosis was based on the 2010 revised McDonald
criteria in the ozanimod trials and on the 2005 revised McDonald criteria in the fingolimod trials [30]. The
ozanimod trials required either one documented relapse in the prior year or one in the prior 2 years along with
gadolinium-enhancing lesions, whereas the fingolimod trials required either one confirmed relapse during the prior
year or at least two during the prior 2 years. The upper threshold for the EDSS score for inclusion in the ozanimod
trials was 5.0, whereas the upper threshold was a score of 5.5 in the fingolimod trials. Heart rate and BP were
measured hourly for the first 6 h after the first dose in both trials; however, the ozanimod trials measured patients
in the supine position (as well as the standing position), whereas the fingolimod trials measured patients in the
sitting position. Other differences between the trials included their time periods and geography. The ozanimod
trials were multinational, conducted between 2013 and 2017, and included higher proportions of patients from
Eastern Europe (∼90%) than the fingolimod trials (∼2%), which were also multinational but were conducted
between 2006 and 2011.

Statistical methods
MAIC methodology was used to adjust for baseline patient differences for each treatment comparison and outcome
period [19,20]. Individual patients in the ozanimod trials were assigned weights such that weighted mean baseline
patient characteristics in the ozanimod trials exactly matched those reported for the fingolimod trials. Patients’
weights were equal to their estimated odds of enrollment in an ozanimod trial versus a fingolimod trial, conditional
on enrollment within either of the trial populations.

A logistic regression model using the method of moments [20] was used to estimate the weights for the propensity of
enrollment in the ozanimod trials versus the fingolimod trials. Based on data availability and clinical considerations,
all MAICs adjusted for cross-trial differences in the following baseline characteristics: age (mean), sex (proportion
who were female), duration of MS since first symptom (mean), relapses within previous year (mean), relapses within
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Figure 1. First-dose monitoring outcomes for ozanimod HCI 1 mg versus fingolimod 0.5 mg after baseline adjustment.
*p < 0.05 vs ozanimod.
AVB: Atrioventricular block.

previous 2 years (mean), EDSS score (mean), prior DMTs (percentage) and absence of gadolinium-enhancing lesions
(percentage). For first-dose monitoring outcomes, resting heart rate (mean), cardiac disorders (percentage) and any
conduction abnormality (percentage) were also adjusted for cross-trial differences. In addition, for 1-year outcomes,
lymphocyte count at baseline was adjusted for cross-trial differences.

Baseline patient characteristics (i.e., demographic and clinical characteristics) before and after matching were
compared between the ozanimod and fingolimod groups. Means and standard deviations were reported for contin-
uous variables; frequencies and percentages were reported for categorical variables. Comparisons of binary variables
before matching were conducted via χ2 tests, and Wald tests were used for the comparisons of binary variables after
matching and the comparisons of continuous variables both before and after matching. A p-value of 0.05 was used
to determine statistical significance.

Results
Baseline characteristics before & after matching
Before MAIC adjustment, some of the clinically relevant differences between patients receiving ozanimod (N = 1773)
compared with those receiving fingolimod (N = 1212) included shorter MS duration (6.8 vs 8.5 years, respec-
tively) and lower likelihood of prior DMT use (29.0 vs 56.4%) (Supplementary Table 1). After adjustment,
baseline averages for all included patient characteristics were balanced between the ozanimod and fingolimod
trials. The anchor-based and nonanchor-based comparisons of the 1-year safety outcomes are listed in Table 1 and
Supplementary Table 2, respectively.

Adjusted analyses of first-dose cardiac monitoring outcomes
Compared with ozanimod, the adjusted absolute increases in the percentages of patients whose lowest hourly
recorded heart rate was <45 bpm (45–54 bpm) in the first 6 h were +1.4% (+12.1%) for fingolimod 0.5 mg
(p < 0.001; Table 2), indicating that the adjusted risk difference (RD) was more favorable for ozanimod.

The rates of the studied safety outcomes during first-dose cardiac monitoring were generally lower with ozanimod
than with fingolimod. Compared with fingolimod, ozanimod was associated with significantly lower rates of
conduction abnormalities (RD: -3.5%) and first-degree atrioventricular block (RD: -3.0%), as well as a lower
risk of requiring monitoring beyond 6 h (RD: -8.3%) and of requiring Day 2 monitoring (RD: -2.6%; all
p < 0.001; Figure 1 & Table 2). Ozanimod was associated with significantly less reduction in systolic (difference
in means: 2.2 mm Hg) and diastolic (difference in means: 5.0 mm Hg) BP compared with fingolimod at first dose
(both p < 0.001; Table 2).
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Table 2. Comparison of first-dose cardiac monitoring outcomes for ozanimod HCI 1 mg versus fingolimod
0.5 mg: assessment of risk differences†.
Outcome Adjusted risk difference for ozanimod HCI 1 mg vs fingolimod

0.5 mg

� ‡ 95% CI p-value

Heart rate (bpm)

– �45 -1.4 (-2.0, -0.7) �0.001¶

– 45–54 -12.1 (-14.7, -9.5) �0.001¶

– 55–64 -3.5 (-7.9, 0.9) 0.12

– ≥65 17.2 (13.0, 21.3) �0.001¶

Decrease in heart rate (bpm) from baseline, hour 5§ 6.6 (5.8, 7.5) �0.001¶

Decrease in heart rate (bpm) from baseline, hour 6§ 7.5 (6.7, 8.3) �0.001¶

ECG findings

– Any conduction abnormality -3.5 (-5.3, -1.8) �0.001¶

– Atrioventricular block

– First-degree atrioventricular block -3.0 (-4.4, -1.7) �0.001¶

– Second-degree atrioventricular block (Wenckebach/Mobitz type I, Mobitz type II, 2:1) -0.2 (-0.5, 0.1) 0.12

Received extended monitoring beyond 6 hours -8.3 (-10.6, -6.0) �0.001¶

Received Day 2 monitoring -2.6 (-3.5, -1.7) �0.001¶

Discontinued on Day 1 0.1 (-0.3, 0.4) 0.72

BP, mmHg

– Change in mean sitting systolic BP 2.2 (1.3, 3.1) �0.001¶

– Change in mean sitting diastolic BP 5.0 (4.3, 5.7) �0.001¶

†First-dose cardiac monitoring outcomes for both fingolimod arms were extracted from the pooled analysis reported in DiMarco et al. [29]. Patient characteristics for ozanimod
were extracted from the patient-level data from the RADIANCE-B and SUNBEAM trials; data for the 0.5 mg arm and the 1 mg arm were pooled for this analysis.
‡� represents the change in risk between the two arms.
§Decrease in heart rate from baseline to nadir for both fingolimod arms was compared with decrease in heart rate from baseline to hours 5 and 6 for ozanimod. Hour 5
represents the nadir for ozanimod, whereas hour 6 represents the end of the monitoring period.
¶Denotes a statistically significant difference.
BP: Blood pressure; bpm: Beats per minute; ECG: Electrocardiogram; SD: Standard deviation.

Adjusted analyses of 1-year outcomes
After adjustment for baseline patient characteristics, ozanimod was associated with a significantly lower risk of any
AEs (RD: -9.9%), higher absolute mean lymphocyte count (difference in means: 0.4 × 109/l) and lower risk of
abnormal liver enzyme (ALT) elevations (ALT ≥3x upper limit of normal; RD: -6.8%) compared with fingolimod
(all p < 0.05; Table 3). No significant differences were observed in ARRs between the two groups (ARR ratio:
1.08; p = 0.80), and similar proportions of patients were free of 3-month CDP (difference in proportions: 1.1%;
p = 0.72). A comparison between ozanimod and fingolimod for 6-month CDP at 1 year was not feasible as data
were not reported in the fingolimod trial.

Adjusted analyses of 2-year outcomes
After adjustment for baseline patient characteristics, ozanimod was associated with a significantly lower risk of
any AE (RD: -22.7%), AEs leading to discontinuation (RD: -7.4%), herpetic infection (RD: -4.9%), basal-cell
carcinoma (RD: -1.8%), bradycardia (-0.5%) and abnormal liver enzyme elevations (RD: -3.0%) compared with
fingolimod (all p < 0.05; Table 4). No significant differences were observed in ARRs between groups (ARR ratio:
1.06; p = 0.78). Similar proportions of patients in both groups were free of 3-month (difference in proportions:
5.2%; p = 0.12) and 6-month CDP (difference in proportions: 0.9%; p = 0.76).

Comparisons of risk outcomes based on odds ratios were consistent with the results described for RDs.

Discussion
Evidence on the comparative effectiveness of ozanimod and fingolimod in the treatment of RMS will be important
for decision makers to assess the relative clinical value of these therapies. In the absence of head-to-head randomized
trials of these treatments, indirect comparisons can provide valuable comparative evidence. This analysis used
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Table 3. Comparison of 1-year safety and efficacy outcomes for ozanimod HCI 1 mg versus fingolimod 0.5 mg:
assessment of risk differences.
Outcome Adjusted risk difference for ozanimod HCI 1 mg vs fingolimod 0.5 mg

� † 95% CI p-value

AE leading to discontinuation (%) -1.2 (-5.7, 3.3) 0.61

Death (%) 0.0 (0.0, 0.0) –

Any AE (%) -9.9 (-18.0, -1.8) �0.05¶

– Herpesvirus infection 2.2 (-1.6, 6.0) 0.25

– Depression 3.1 (-0.9, 7.1) 0.13

Any SAE (%) 0.4 (-4.4, 5.3) 0.86

Infection SAE (%)

– Appendicitis 0.6 (-0.1, 1.2) 0.1

– Herpesvirus infection (serious) 0.0 (-0.6, 0.6) 1.0

Neoplasm SAE (%)

– Basal-cell carcinoma -0.5 (-1.4, 0.4) 0.27

– Melanoma (including in situ) -0.7 (-1.5, 0.1) 0.08

– Breast cancer (including in situ) -0.5 (-1.2, 0.2) 0.14

Cardiac SAE (%)

– Bradycardia or sinus bradycardia -0.4 (-1.1, 0.3) 0.23

– Atrioventricular block first degree -0.2 (-0.6, 0.2) 0.35

– Atrioventricular block second degree -0.2 (-0.6, 0.2) 0.35

– Myocardial infarction -0.2 (-0.5, 0.2) 0.32

Mean absolute lymphocyte count (109/l) at 1 year§ 0.4 (0.3, 0.5) �0.001¶

Absolute lymphocyte count �0.2 K/μl (%) -13.8 (-17.3, -10.3) �0.001¶

Liver enzymes: ALT ≥ 3x ULN (%) -6.8 (-10.6, -3.1) �0.001¶

Macular edema (%) -0.3 (-1.0, -0.5) 0.50

Annualized relapse rate‡ 1.08 (0.64, 1.82) 0.78

Proportion free of CDP, 3 months (%) 1.1 (-4.4, 6.5) 0.72

†Difference in the proportion of patients with events, unless otherwise noted.
‡Annualized relapse rate ratios for ozanimod vs fingolimod.
§Difference in means.
¶Denotes a statistically significant difference.
AE: Adverse event; CDP: Confirmed disability progression; SAE: Serious adverse event; ULN: Upper limit of normal.

data from the pivotal clinical trials of ozanimod and fingolimod and adjusted for cross-trial differences in patient
populations to assess the comparative efficacy of these therapies in RMS.

In this adjusted comparison, ozanimod was associated with a significantly lower risk of any AEs than fingolimod
0.5 mg. In addition, lower risks of heart rate reduction, any conduction abnormalities and atrioventricular block
during first-dose monitoring were observed among patients receiving ozanimod, as well as a less frequent need for
extended first-dose monitoring.

Ozanimod was also differentiated from fingolimod in the 1- and 2-year safety outcomes. Specifically, in the 1-year
outcomes, patients receiving ozanimod had a lower risk of any AEs, lymphocyte count reductions and abnormal liver
enzymes elevations than patients receiving fingolimod. In the 2-year outcomes, patients receiving ozanimod had a
lower risk of AEs leading to discontinuation, any AEs, herpetic infections, bradycardia and abnormal liver enzymes
elevation than patients receiving fingolimod. Regarding efficacy outcomes, no statistically significant differences
in ARRs or rates of 3-month and 6-month CDP were found between ozanimod and fingolimod. Of note, the
directions and magnitudes of differences in outcomes were generally consistent both before and after matching,
indicating that the trial findings were robust to the adjustment for multiple patient characteristics.

The current analysis of pivotal trial data sheds light on the comparative safety and efficacy of ozanimod, an
investigational drug and fingolimod in the treatment of RMS. While ozanimod and fingolimod were comparable in
terms of effects on the ARR and CDP, ozanimod was associated with significantly lower risk of the safety outcomes
currently assessed. In relation to this, it is worth noting that the mechanism by which ozanimod exerts therapeutic
effects in MS is unknown but may involve the reduction of lymphocyte migration into the central nervous system.
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Table 4. Comparison of 2-year safety and efficacy outcomes for ozanimod HCI 1 mg vs fingolimod 0.5 mg:
assessment of risk differences.
Outcome Adjusted risk difference for ozanimod HCI 1 mg vs fingolimod 0.5 mg

� † 95% CI p-value

AE leading to discontinuation (%) -7.4 (-12.3, -2.5) �0.01¶

Death (%) 0.0 (0.0, 0.1) 0.34

Any AE (%) -22.7 (-29.2, -16.2) �0.001¶

– Herpetic infection -4.9 (-8.9, -0.9) �0.05¶

– Depression -2.7 (-6.3, 0.9) 0.15

Any SAE (%) -4.7 (-9.8, 0.5) 0.07

Infection SAE (%)

– Appendicitis -0.1 (-0.6, 0.5) 0.83

– Herpesvirus infection (serious) -0.3 (-0.7, 0.1) 0.12

Neoplasm SAE (%)

– Basal-cell carcinoma -1.8 (-2.7, -0.9) �0.001¶

– Melanoma (including in situ) -0.1 (-0.3, 0.1) 0.38

– Breast cancer (including in situ) 0 (-0.3, 0.3) 0.96

Cardiac SAE (%)

– Bradycardia or sinus bradycardia -0.5 (-1.0, 0.0) �0.05¶

– Atrioventricular block first degree 0 (0.0, 0.0) –

– Atrioventricular block second degree 0 (0.0, 0.0) –

– Myocardial infarction 0 (0.0, 0.0) –

Mean absolute lymphocyte count (109/l) at 1 year§ 0.2 (-,-) –

Liver enzymes: ALT ≥ 3x ULN, % -3.0 (-5.8, -0.1) �0.05¶

Macular edema (%) -0.4 (-0.8, 0.0) 0.08

Annualized relapse rate‡ 1.06 (0.70, 1.62) 0.78

Proportion free of CDP, 3 months (%) 5.2 (-1.3, 11.7) 0.12

Proportion free of CDP, 6 months (%) 0.9 (-4.8, 6.7) 0.76

†Difference in the proportion of patients with events, unless otherwise noted.
‡Annualized relapse rate ratios for ozanimod vs fingolimod.
§Difference in means; standard errors were not reported for fingolimod and thus statistical comparison was not possible.
¶Denotes a statistically significant difference.
AE: Adverse event; CDP: Confirmed disability progression; SAE: Serious adverse event; ULN: Upper limit of normal.

This evidence suggests that ozanimod has a favorable benefit–risk profile compared with fingolimod in terms of
first-dose monitoring and safety outcomes for S1P receptor modulation over 1–2 years.

Results of this post hoc analysis should be interpreted in light of several limitations. As this study included
comparisons of nonrandomized treatment groups, results may be biased by differences between patient populations
that could not be adjusted for, such as the differences in the location of study sites; however, adjustment for observed
baseline characteristics minimizes this risk. For the 2-year comparisons, due to lack of a common comparator arm,
there is less opportunity to assess confounding bias in the nonanchored based comparison of ozanimod and
fingolimod. Some differences in measurement standards between trials existed. For example, the ozanimod trials
measured heart rate and BP in the supine position or standing position whereas the fingolimod trials measured
patients in the sitting position. Heart rate is commonly lower when measured in the supine position while BP is
commonly higher when measured in the supine position. Also, there were differences in the initial dosing regimens
between the ozanimod and fingolimod trials; the ozanimod trials used a dose-escalation regimen not present in the
fingolimod trials, which could potentially have led to fewer first-dose cardiac AEs in the ozanimod arms. Rates of
any AEs should be interpreted with caution when comparing across trials because event ascertainment and reporting
may differ, especially for lower-severity events. Given the 2-year follow up data, this analysis could not evaluate the
long-term safety or efficacy of these treatments.

282 J. Comp. Eff. Res. (2020) 9(4) future science group



Ozanimod versus fingolimod for RMS Research Article

Conclusion
In this MAIC analysis of pivotal registration clinical trial data, although ozanimod and fingolimod were comparable
in terms of key efficacy outcomes, ozanimod was associated with a more favorable benefit–risk profile compared
with fingolimod when considering outcomes of first-dose cardiac monitoring, potential safety outcomes for S1P
receptor modulation and key efficacy outcomes over 1–2 years.

Summary points

What is already known about this subject?
• Fingolimod is a nonselective sphingosine 1-phosphate (S1P) receptor modulator for the treatment of relapsing

multiple sclerosis (RMS).
• Ozanimod, a selective S1P receptor modulator designed to target only the receptor subtypes S1PR1 and S1PR5, is

currently under investigation for the treatment of RMS.
• The superior efficacy of these two treatments compared with IFN β-1a has been demonstrated in clinical trials.
• No head-to-head trials directly compare the safety and efficacy of ozanimod versus fingolimod for the treatment

of RMS.
What are the new findings?
• In this indirect comparison across separate clinical trials, ozanimod was associated with significantly lower risks of

adverse outcomes during first dose monitoring outcomes and over 1–2 years of follow-up compared with
fingolimod.

• Ozanimod and fingolimod were comparable in terms of reducing annualized relapse rates and the proportion of
patients with confirmed disability progression.

• Overall, ozanimod appears to have a superior benefit–risk profile to fingolimod.
Impact on clinical practice
• Ozanimod is an investigational drug under review for the treatment of RMS.
• This evidence will help decision makers to assess the relative clinical value of these therapies.

Supplementary data

To view the supplementary data that accompany this paper please visit the journal website at:
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