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Abstract

Background: Several oral disease-modifying therapies (DMTs) have been approved by the
Food and Drug Administration for the treatment of relapsing-remitting multiple sclerosis
(RRMS]. In the absence of head-to-head randomized data, matching-adjusted indirect
comparisons (MAICs) can evaluate the comparative effectiveness and safety of ozanimod
versus other oral DMTs in RRMS.

Objectives: To synthesize results from the published MAICs of ozanimod and other oral DMTs
for 2-year outcomes in RRMS.

Methods: Published MAICs involving ozanimod for the treatment of RRMS were identified.
Extracted data elements included efficacy [annualized relapse rate (ARR], confirmed disability
progression (CDP), and brain volume loss] and safety [adverse events (AEs), serious AEs
(SAEs), AEs leading to discontinuation, and infection] outcomes.

Results: The four MAIC studies identified compared ozanimod with fingolimod, teriflunomide,
dimethyl fumarate (DMF], and ponesimod. All comparisons were adjusted for differences

in age, sex, relapses within the previous year, Expanded Disability Status Scale score,

and percentage of patients with prior DMTs. Outcomes at 2years were analyzed based

on comparisons that lacked a common comparator arm. Ozanimod was associated with
significantly lower ARR versus teriflunomide [ARR ratio (95% Cl) 0.73 (0.62, 0.84) and DMF 0.80
(0.67, 0.97]], with no significant difference versus fingolimod or ponesimod. The proportions of
patients treated with ozanimod or fingolimod had similar 3- and 6-month CDP. Compared with
teriflunomide and DMF, ozanimod was associated with a significantly lower risk of 3-month
CDP; 6-month CDP was comparable. Ozanimod was associated with significantly lower rates
of any AE and AEs leading to discontinuation compared with the other oral DMTs evaluated.
Ozanimod also had significantly lower rates of SAEs versus teriflunomide and DMF and lower
rates of reported infection outcomes versus fingolimod and ponesimod.

Conclusion: Compared with the other oral DMTs evaluated in MAICs, ozanimod was associated
with a favorable safety profile and improved or comparable efficacy outcomes.
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THERAPEUTIC ADVANCES in

Neurological Disorders

Plain language summary

An indirect comparison of ozanimod vs other oral treatments in relapsing-remitting
multiple sclerosis

The many treatment options available for relapsing-remitting multiple sclerosis (RRMS)
make treatment decisions difficult. While direct head-to-head treatment comparisons
provide useful information, these studies are not available for every pair of treatments.
Indirect comparisons of published study results can help fill that evidence gap. A technique
called matching-adjusted indirect comparison (MAIC] offers a statistically robust way to
compare safety/efficacy outcomes from different studies by accounting for important
differences across the studies.

We collected data from four MAIC studies that compared 2-year treatment outcomes
in patients treated with ozanimod versus those treated with fingolimod, teriflunomide,
dimethyl fumarate (DMF), or ponesimod. Each study accounted for differences in age, sex,
relapses within the previous year, disability status, and previous therapy use.

We found ozanimod was either better than or similar to other treatments based on the
outcomes measured. The annual rate of RRMS relapse was lower for patients treated
with ozanimod than for patients treated with teriflunomide or DMF and similar for
patients treated with ponesimod or fingolimod. Ozanimod-treated patients saw their
RRMS progress at rates similar to those treated with fingolimod at 3 and 6 months and
teriflunomide and DMF at 6 months; RRMS was more likely to progress at 3 months in
patients treated with teriflunomide and DMF versus those treated with ozanimod.

Our analyses also found that patients treated with ozanimod had lower rates of side
effects, including those serious enough to cause treatment discontinuation, compared
with patients receiving other treatments.

By comparing findings from existing MAIC studies, we found that patients with RRMS
treated with ozanimod had fewer side effects and better or similar efficacy outcomes
compared with patients who received other treatments for RRMS. These findings can
potentially inform treatment decisions for patients with RRMS.
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Introduction

Multiple sclerosis (MS) is a chronic immune-
mediated and neurodegenerative disease of the
central nervous system that leads to debilitating
symptoms such as fatigue, depressive symptoms,
and cognitive impairment.!>> MS may manifest as
a clinically isolated syndrome, relapsing-remitting
MS (RRMS), secondary progressive MS, or pri-
mary progressive MS.3# RRMS is the most preva-
lent type of MS, affecting about 85% ofindividuals

with MS> and characterized by episodes of
relapses followed by periods of remission.®

Disease-modifying therapies (DMTs), adminis-
tered either orally, as an injection, or an infusion,
have been used to alter the disease course by reduc-
ing relapses, with the goal of preventing or slowing
long-term disability.”!! Patients with MS report
higher patient satisfaction and medication adher-
ence with oral DMTs than with injectables.!>13 At

journals.sagepub.com/home/tan


https://journals.sagepub.com/home/tan

D Paul, E Swallow et al.

the time of this assessment, nine oral DMT's were
approved by the Food and Drug Administration for
the treatment of RRMS, all of which modulate the
immune system in various ways. These include
sphingosine 1-phosphate (S1P) receptor modula-
tors [fingolimod (Gilenya), ozanimod (Zeposia),
siponimod (Mayzent), and ponesimod (Ponvory)],
fumarates [dimethyl fumarate (DMF; Tecfidera),
monomethyl fumarate (Bafiertam), diroximel
fumarate (DREF; Vumerity)], cladribine
(Mavenclad), and teriflunomide (Aubagio).

A comparison of the efficacy and safety of treat-
ments for RRMS is needed to better inform clini-
cal decision makers. Due to a lack of head-to-head
randomized trial data comparing oral DMTs,
separate matching-adjusted indirect comparisons
(MAICs) have been used to compare ozanimod
with four of these oral treatments (fingolimod,4
teriflunomide,’> DMF,!% and ponesimod!?) to
adjust for differences in patient data across the
clinical trials.

Some oral DMTs were not included in this
review. Since no randomized controlled trial was
conducted for DRF and, at the time of the ozani-
mod versus DRF MAIC, only 48 weeks of interim
results from the EVOLVE-MS-1 trial were avail-
able, the MAIC between DRF and ozanimod was
outside the scope of this review.!® Moreover, no
MAICs between ozanimod and cladribine, siponi-
mod, or monomethyl fumarate have been con-
ducted to date.

The objective of this study was to identify, review,
and synthesize the methods and results from cur-
rently published MAICs of ozanimod for RRMS.

Methods

Brief description of MAIC methodology

MAIC is a propensity score weighting method
that uses individual patient data (IPD) from one
trial (or set of trials) and aggregate data (AD)
from another trial (or set of trials) to conduct
indirect treatment comparisons while accounting
for between-trial imbalances in observed covari-
ates that are suspected prognostic or predictive
factors related to outcomes of interest.!92!
Individuals in the IPD trial population are
weighted by the inverse of their propensity score
to balance the covariate distribution with that
of the target AD trial population. Under this

approach, individual patients in the IPD trial(s)
are assigned weights such that the weighted mean
baseline characteristics in the IPD trial
population(s) exactly match those reported in the
AD trial population(s). Outcomes of interest are
then compared across the balanced populations.
When a common comparator arm (e.g. placebo)
is not available in the IPD and AD trials, an
unanchored MAIC approach is used to directly
compare the outcomes from the reweighted IPD
and the AD trial populations. The MAIC weights
can also be used to calculate the effective sample
size (ESS), which can be used to assess the statis-
tical validity of the indirect comparisons: small
ESSs are indicative of a lack of overlap between
the trial populations with possibly unstable com-
parative effect estimates and wide confidence
intervals (ClIs).

Data sources

Published MAICs involving ozanimod for the
treatment of RRMS were identified via a targeted
literature review. The data sources for this study
included the information in these publications,
complemented as necessary with information
extracted from the ClinicalTrials.gov site of each
trial.

Data extraction elements
Table 1 presents the data elements that were
extracted from each published MAIC.

Outcome measures across MAICs

Efficacy outcomes. Efficacy outcomes extracted
as available from the data included annualized
relapse rate (ARR), proportions of patients free of
3- and 6-month confirmed disability progression
(CDP) at 2years, and brain volume loss (BVL)
expressed as the mean percent change from base-
line at 2years.

Safety outcomes. Safety outcomes extracted as
available included rates of adverse events (AEs),
of serious AEs (SAEs), of AEs leading to discon-
tinuation, and of infection outcomes (appendici-
tis, herpes zoster infection, upper respiratory tract
infections, and nasopharyngitis).

Synthesis approach. After the data extraction, key
similarities and differences across MAICs in
terms of the analytical approaches and limitations
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Table 1. Extracted data elements.

Data element Description

Trial overview °
region)

Trials used in the analysis (enrollment periods, duration, geographic

e Treatment arms (dosing, sample size)

Cross-trial differences

Key inclusion and exclusion criteria

e Patient characteristics
e Definition and reporting of key outcomes

MAIC details °

Baseline variables used in adjustments

e QOutcomes compared
e Anchored comparison (i.e. comparison had a common comparator arm)
or unanchored comparison (i.e. comparison did not have a common

comparator arm)

e Time points at which outcomes were compared (e.g. first dose, 1year,

2years)

e Effective sample size for ozanimod arms

Summary of results °
in the MAICs?

Additional analyses °

Limitations °

Post-matching results (i.e. summary statistics) for outcomes evaluated

Description of sensitivity/subgroup analyses conducted

Key study limitations

aBased on data availability and the results of a feasibility assessment, the current study focused on outcomes compared
at 2years. Outcomes compared at 1year were also considered. First-dose monitoring outcomes were not included in the
current study as these data are available only for the MAIC comparing ozanimod and fingolimod.

MAIC, matching-adjusted indirect comparison.

were summarized qualitatively. This study did not
include meta-analyses or analytic calculations of
data across studies.

Results

Overview of trials

Four published MAICs involving ozanimod for
the treatment of RRMS were identified in the tar-
geted literature review, including comparisons
with fingolimod,!* teriflunomide,!> DMF,16 and
ponesimod.!” Table 2 lists the trials included in
each MAIC. Trial details are presented in Table
Al in the Appendix. All trials involved in these
comparisons were phase III.

Baseline characteristics used for adjustments

Table 3 shows the variables that were used for
cross-trial adjustments in each MAIC. Age, sex,
relapses within previous year, Expanded Disability
Status Scale (EDSS) score, and percent of
patients with prior DMTs were used for cross-
trial adjustments in all MAICs. Some MAICs

included additional characteristics, such as
absence of gadolinium-enhancing lesions, resting
heart rate, or lymphocyte count.

Efficacy outcomes at 2years

Due to a lack of common comparators across tri-
als, all the 2-year outcomes were analyzed based
on unanchored MAICs.

The ARR data presented in Figure 1 show that treat-
ment with ozanimod was associated with a signifi-
cantly lower adjusted ARR at 2years wversus both
teriflunomide [ARR ratio 0.73 (95% CI:. 0.62,
0.84)]'5 and DMF [0.80 (0.67, 0.97)],1¢ a nonsig-
nificantly lower ARR wversus ponesimod [0.80 (0.57,
1.10)],!7 and a nonsignificantly higher ARR wersus
fingolimod [1.06 (0.70, 1.62)].14 With smaller pro-
portions of patients experiencing relapse over 2 years,
ozanimod was associated with significantly lower
risk of relapse than teriflunomide and DMF.15:16

Table 4 presents MAIC-adjusted (i.e. after
matching) results for key efficacy and safety out-
comes (other than ARR) at 2years. Note that
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Table 2. Ozanimod MAIC studies and the respective phase Il clinical trials.

Trials included in Comparators
the MAIC

Fingolimod (0.5 mg)*4 Teriflunomide (14 mg)?® Dimethyl fumarate Ponesimod

(240 mg)1é (20 mg)1?

Ozanimod trials (1) RADIANCE-B (1) RADIANCE-B (1) RADIANCE-B (1) RADIANCE-B
(IPD) [NCT02047734] (2) SUNBEAM (2) SUNBEAM

(2) SUNBEAM [NCT02294058]
Comparator trials (1) TRANSFORMS (1) ASCLEPIOS | [NCT02792218] (1) CONFIRM (1) OPTIMUM
(AD) [NCT00340834] (2) ASCLEPIOS 11 [NCT02792231] [NCT00451451]

(2) FREEDOMS | (3) OPTIMUM [NCT02425644] (2) DEFINE

[NCT00289978] (4) TOWER [NCT00751881] [NCT00420212]

(3) FREEDOMS || (5) TEMSO [NCT00134563]

[NCT00355134] (6) TENERE [NCT00883337]

AD, aggregate data; IPD, individual patient data; MAIC, matching-adjusted indirect comparison.

Table 3. Baseline variables used for cross-trial adjustments in the identified MAICs.

Variables Fingolimod Teriflunomide Dimethyl fumarate Ponesimod
(0.5mg) (14 mg)?5 (240 mg)16 (20 mg)??
Age (years) Yes Yes Yes Yes
Sex Yes Yes Yes Yes
Duration of MS since first symptom Yes Yes No Yes
Relapses within previous year Yes Yes Yes Yes
Relapses within previous 2years Yes No No No
EDSS score Yes Yes Yes Yes
% of patients with prior DMTs Yes Yes Yes Yes
Absence of Gd-enhancing lesions Yes No No Yes
Number of Gd-enhancing lesions No Yes Yes No
Lymphocyte count Yes No No No
Region: Eastern Europe No No No Yes
Resting heart rate Yes? No No No
Cardiac disorders Yes? No No No
Any conduction abnormality Yes?® No No No
Weight (kg) No No Yes No

aUsed for adjustment for first-dose monitoring outcomes only.
DMT, disease-modifying therapy; EDSS, Expanded Disability Status Scale; Gd, gadolinium; MS, multiple sclerosis.

there were differences across MAICs in the meas-
ures used to compare outcomes.

The 3- and 6-month CDP data were compared in
three of the four MAICs (the comparison involv-

ing ponesimod was not conducted due to
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ARR ratio Favors ozanimod Favors comparator
Treatment Estimate (95% Cl) —
Fingolimod 1.06 (0.7, 1.62) Tn
Teriflunomide 0.73 (0.62, 0.84) —_—
Dimethyl fumarate 0.80 (0.67, 0.97) —_—
Ponesimod 0.80 (0.57, 1.1) )
0.5 0.75 1.25 1.5 1.75

1
Adjusted ARR ratio for ozanimed vs comparator

Figure 1. Forest plot of adjusted ARR ratios of ozanimod versus each oral DMT at 2years.
ARR, annualized relapse rate; DMT, disease-modifying therapy.

Table 4. Adjusted efficacy outcomes (other than ARR] for ozanimod versus each comparator at 2years for the
identified MAICs

Outcomes Fingolimod Teriflunomide Dimethyl fumarate Ponesimod
(0.5mg)" (14 mg)?5 (240 mg)?¢ (20 mg)"?
Change in brain NR NR NR 0.20 (0.05, 0.36)
volume (95% CI) % CD
3-month CDP (95% Cl)  5.2% (-1.3%, 11.7%) 0.78 (0.66,0.92)  0.67 (0.53, 0.86) NR
RD HR HR
6-month CDP (95% CI]  0.9% (-4.8%, 6.7%) 0.78 (0.60, 1.01)  0.89 (0.62, 1.26) NR
RD HR RR
Proportion of patients ~ NR 0.56 (0.44,0.70)  0.66 (0.52, 0.83) NR
relapsed (95% Cl) OR OR

Cells in green represent statistically significant results in favor of ozanimod (95% Cls do not cross 0 or 1 depending on
the type of outcome). Cells in white represent results for which ozanimod and the respective comparator are statistically
comparable (95% Cls do cross 0 or 1 depending on the type of outcome).

ARR, annualized relapse rate; CD, change difference; CDP, confirmed disability progression; HR, hazard ratio;

MAIC, matching-adjusted indirect comparison; NR, not reported; OR, odds ratio; RD, risk difference; RR, rate ratio.

cross-trial differences in outcome definitions).
Compared with fingolimod, ozanimod had similar
proportions of patients with 3- and 6-month CDP
(no significant differences).!* Compared with teri-
flunomide and DMF, ozanimod was associated
with a significantly lower risk of 3-month CDP and
a nonsignificantly lower risk of 6-month CDP.15:16

In the only MAIC to examine BVL, ozanimod
was associated with significantly less BVL at
2years than ponesimod.!?

Safety outcomes at 2years

Adjusted safety outcomes data indicated that ozani-
mod had a consistently favorable safety profile com-
pared with the other oral DMTs (Table 5).
Ozanimod was associated with significantly lower
rates of any AEs and AEs leading to discontinuation
compared with the other oral DMTs evaluated.
Ozanimod had lower rates of infection outcomes

compared with fingolimod and ponesimod.!417
Ozanimod had no significant differences in the rates
of any SAE compared with fingolimod and ponesi-
mod.!%17 Finally, comparative data on rates of naso-
pharyngitis were not reported in any of these MAICs.

Key differences across MAICs

Table 6 summarizes the key cross-trial differences
noted by the authors of each MAIC. Common
cross-trial differences included lack of common
comparator arms, as well as differences before
matching in baseline EDSS scores, in geographic
regions, and in mean disease duration after diag-
nosis. See Table A2 in the Appendix for addi-
tional details.

Discussion
Due to a lack of head-to-head randomized trial
data between ozanimod and other oral DMTs in
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Table 5. Adjusted safety outcomes for ozanimod versus each comparator at 2years for the identified MAICs.

Outcomes Fingolimod (0.5mg)'# Teriflunomide Dimethyl fumarate Ponesimod (20 mg)'’
(14 mg)5 (240 mg)é

Any SAE (95% Cl) -4.7(-9.8,0.5) 0.53(0.37, 0.77) 0.27 (0.19, 0.39) -3.0(-6.2,0.2)
RD OR OR RD

Any AE (95% Cl)a -22.7(-29.2,-16.2) 0.35(0.29, 0.43) 0.11(0.08, 0.16) -11.9(-16.8, -7.0)
RD OR OR RD

AEs leading to discontinuation | =7.4(-12.3, -2.5) 0.14 (0.09, 0.21) 0.11(0.07, 0.17) -6.1(-8.9, -3.4)

(95% Cl) RD OR OR RD

SAE appendicitis (95% Cl) -0.1(-0.6, 0.5) NR NR -0.1(-0.9,0.8)
RD RD

SAE herpes zoster (95% Cl) -0.3(-0.7,0.1) NR NR -1.2(-4.2,1.8)
RD RD

Cells in green represent statistically significant results (95% Cls do not cross 0 or 1 depending on the type of outcome)
in favor of ozanimod. Cells in white represent results for which ozanimod and the respective comparator are statistically
comparable (95% Cls do cross 0 or 1 depending on the type of outcome).

aRates of any AEs should be interpreted with caution when comparing across trials because event ascertainment and

reporting may differ, especially for lower-severity events.

AE, adverse event; NR, not reported; OR, odds ratio; RD, risk difference; SAE, serious adverse event.

Table 6. Cross-trial differences commonly reported in the identified MAICs.

Differences before matching Fingolimod (0.5 mg)'4

Teriflunomide (14 mg)'5

Dimethyl fumarate (240 mg)1¢

Ponesimod (20 mg)??

Ozanimod: 90%
Fingolimod: 2%

Geographic regions (% of
patients from Eastern Europe)

Ozanimod: 0.0-5.0
Fingolimod: 0.0-5.5

Inclusion criteria for baseline
EDSS score

Ozanimod: 2.6
Fingolimod: 2.2

Mean baseline EDSS score

Ozanimod: 6.9
Fingolimod: 7.5

Mean disease duration since
symptom onset (years)

Ozanimod: 2.6
Teriflunomide: 2.8

Ozanimod: 90% NR
Teriflunomide: 31%

NR NR

Ozanimod: 2.6
DMF: 2.5

Ozanimod: 6.9 Disease duration after diagnosis:
Teriflunomide: 8.2 Ozanimod: 5-6
DMF: 3-4

Ozanimod: 86%?
Ponesimod: 74%

0Ozanimod: 0.0-5.0
Ponesimod: 0.0-5.5

Ozanimod: 2.6
Ponesimod: 2.6

Ozanimod: 6.9
Ponesimod: 7.6

aCountries in the OPTIMUM trial that were not included in RADIANCE Part B (e.g. Czech Republic) were classified as Eastern European based on

the United Nations delineation of geographic regions.

DMF, dimethyl fumarate; EDSS, Expanded Disability Status Scale; MAIC, matching-adjusted indirect comparison; NR, not reported.

RRMS, indirect treatment comparisons have
been conducted to further assess and contextual-
ize the comparative effectiveness and safety of
ozanimod wversus available oral DMTs while
explicitly adjusting for cross-trial differences in
patient characteristics. In the current study, we
evaluated and synthesized the evidence from four
published MAICs comparing ozanimod with fin-
golimod, teriflunomide, DMF, and ponesimod.

Across the four MAICs, the results indicate that,
compared with other oral DMTs, ozanimod is
statistically better or comparable in terms of key

efficacy outcomes and has a consistently superior
safety profile; thus, ozanimod has a favorable risk-
benefit profile compared with the oral DMTs
evaluated. Specifically, compared with terifluno-
mide and DMF, ozanimod was associated with
significantly lower rates of relapse and disability
progression as well as key safety outcomes.
Ozanimod also had a favorable safety profile ver-
sus fingolimod and ponesimod, with significantly
lower risk of any AEs and AEs leading to discon-
tinuation. The increased selectivity of S1P modu-
lation with ozanimod compared with fingolimod
may contribute to lower systemic AEs.22 Finally,
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ozanimod had comparable effects on ARR wversus
fingolimod and ponesimod and significant reduc-
tions in BVL compared with ponesimod.

The results of these MAICs were aligned in terms
of the directions of the pairwise treatment com-
parisons with the results from a previous network
meta-analysis (INMA)?23 that assessed the relative
efficacy (ARR) and safety (rates of AEs and SAEs)
of ozanimod compared with other DMTs in
RRMS (but did not include ponesimod owing to
lack of data at the time of the NMA). As an estab-
lished method of indirect treatment comparison,
an NMA compares multiple treatments simultane-
ously; MAIC methods, a newer approach, can be
conducted only between discrete paired compari-
sons. An NMA uses AD and assumes low hetero-
geneity between trial populations; by weighting
patient-level data from one trial to make them
more comparable to AD from another, MAICs
reduce observable heterogeneity in trial popula-
tions, thereby limiting potential imbalances in
effect modifiers across trials.2* The overall align-
ment of the results from the MAICs examined
here and the previous NMA point to the robust-
ness of each of these indirect comparisons with dif-
ferent methodological specifications, suggesting
that there may be little unobserved difference or
heterogeneity between the populations.

With respect to ARR, the NMA and MAIC
results were similar for fingolimod and terifluno-
mide and directionally aligned for DMF (the
treatment effect differences were statistically sig-
nificant in the MAICs for DMF but not in the
NMA). For AEs, the results of the MAICs were
also directionally the same as the NMA results,
with treatment effect differences that were statis-
tically significant in the MAICs but not in the
NMA. For SAEs, results from the MAICs and
NMA were similar for fingolimod and direction-
ally the same for teriflunomide; however, the
MAIC results indicated that ozanimod had sig-
nificantly lower rates of SAEs than DMF, while
the NMA results indicated these rates were
comparable.

In terms of limitations of the MAICs included in
this assessment, one important consideration is
the lack of a common comparator arm for the
2-year comparisons; thus, the comparative esti-
mates were based on unanchored MAICs (i.e.
treatment comparisons without a common

comparator arm). Compared with anchored
MAICs (those with a common comparator arm in
each trial), unanchored MAICs offer less oppor-
tunity to assess the magnitude of residual con-
founding bias and rely on stronger assumptions
(i.e. that all effect modifiers and prognostic fac-
tors were accounted for in the population adjust-
ments). Furthermore, while these MAICs adjust
for observed differences in patient characteristics
between ozanimod and each comparator, the pos-
sibility of confounding due to unobserved base-
line differences cannot be ruled out. As for the
limitations of the synthesis carried out herein, not
all outcomes were reported in the same scale (e.g.
risk differences versus odds ratios) across MAICs;
the adjusted estimates, therefore, could not be
visually displayed in the same graph (as was done
for ARR). However, the results can still be inter-
preted appropriately once the scale differences
are taken into account. Finally, the outcome data
were qualitatively summarized across MAICs, as
this synthesis did not include meta-analyses of
efficacy and safety data across studies to avoid
potential biases related to the pooling of compar-
ative data from indirect treatment comparison
studies with different outcome definitions and
population adjustments.

The comparative evidence of ozanimod wversus
other oral DMTs in the treatment of RRMS gen-
erated in these previous MAICs and synthesized
herein is relevant for decision makers when assess-
ing the relative effectiveness and safety of these
therapies. In its totality, this evidence suggests
that ozanimod has a favorable benefit-risk profile
compared with other oral DMTs and that ozani-
mod has a consistently favorable safety profile
compared with other oral DMTs, which could
lead to better medication adherence.

Conclusion

The evidence synthesized in this study indicates
that, compared with the other oral DMTs evalu-
ated in MAICs, ozanimod was associated with a
consistently favorable safety profile and improved
or comparable efficacy outcomes. Compared with
teriflunomide and DMF, ozanimod was associ-
ated with significantly lower rates of relapse and
disability progression, as well as lower rates of key
safety outcomes. Compared with fingolimod and
ponesimod, ozanimod had a significantly lower
risk of any AEs and of AEs leading to
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discontinuation, while showing comparable
effects on ARR. Compared with ponesimod, oza-
nimod was associated with significant reductions
in BVL. The results from these analyses suggest
that ozanimod has a favorable risk-benefit profile
compared with other currently available oral
DMTs in RRMS. While MAIC methodology is
sufficiently robust to provide insights into the rel-
ative clinical value of ozanimod versus other oral
DMTs in RRMS, the evidence synthesized in this
study is subject to limitations (e.g. unobserved
confounding) that only well-conducted, rand-
omized trials can avoid.
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Appendix

Table A1. Additional details for the trials included in each MAIC.

Data elements

Fingolimod (0.5mg)

Teriflunomide (7 or 14 mg)

Dimethyl fumarate (240 mg)

Ponesimod (20 mg)

0zanimod trials

Treatment
arms (dosing/
frequency)

Comparator trials

Trials

Treatment

arms (dosing/
frequency) [from
CT.gov]

RADIANCE-B
Interferon beta-1a
(intramuscular, weekly)
0zanimod 0.5mg (oral
capsule, daily)
0Ozanimod 1.0mg (oral
capsule, daily)

SUNBEAM
Interferon beta-1a
(intramuscular, weekly)
0Ozanimod 0.5mg (oral
capsule, daily)
Ozanimod 1.0mg (oral
capsule, daily)

(1) TRANSFORMS
(2) FREEDOMS |
(3) FREEDOMS I

(4) Pooled safety data from

the TRANSFORMS,
FREEDOMS |, and
FREEDOMS Il

TRANSFORMS

Interferon beta-1a 30 ug

(intramuscular, weekly)

Fingolimod 0.5mg (oral

capsule, daily)
FREEDOMS |

Placebo (oral capsule,

daily)

Fingolimod 0.5mg (oral

capsule, daily)
FREEDOMS Il

Placebo (oral capsule,

daily)

Fingolimod 0.5mg (oral,

daily)

RADIANCE-B
Interferon beta-1a 30 ug
(intramuscular, weekly)
Ozanimod 0.5mg (oral capsule,
daily)
Ozanimod 1.0mg (oral capsule,
daily)

SUNBEAM
Interferon beta-1a 30 ug
(intramuscular, weekly)
Ozanimod 0.5mg (oral capsule,
daily)
Ozanimod 1.0 mg (oral capsule,
daily)

(1) ASCLEPIOS |
(2) ASCLEPIOS II
(3) OPTIMUM

(4) TOWER

(5) TEMSO

(6) TENERE

ASCLEPIOS |
Teriflunomide 14 mg (oral
capsule, daily)
Ofatumumab 20 mg (injection, on
days 1,7, 14, week 4, and every 4
weeks thereafter)

ASCLEPIOS I
Teriflunomide 14 mg (oral
capsule, daily)
Ofatumumab 20 mg (injection, on
days 1, 7, 14, week 4, and every 4
weeks thereafter)

TOWER
Placebo (oral tablet, daily)
Teriflunomide 7mg (oral tablet,
daily)
Teriflunomide 14 mg (oral tablet,
daily)

OPTIMUM
Teriflunomide 14 mg (oral tablet,
daily)
Ponesimod 20mg (oral tablet,
daily)

TEMSO
Placebo (oral tablet, daily)
Teriflunomide 7mg (oral tablet,
daily)
Teriflunomide 14 mg (oral tablet,
daily)

TENERE
Interferon beta-1a 44 ug
(injection, 3 times a week)
Teriflunomide 7mg (oral tablet,
daily)
Teriflunomide 14mg (oral tablet,
daily)

RADIANCE-B
Interferon beta-1a 30 ug
(intramuscular, weekly)
Ozanimod 0.5mg (oral capsule,
daily)
Ozanimod 1.0 mg (oral capsule,
daily)

SUNBEAM
Interferon beta-1a 30pug
(intramuscular, weekly)
Ozanimod 0.5mg (oral capsule,
daily)
Ozanimod 1.0 mg (oral capsule,
daily)

(1) CONFIRM
(2) DEFINE

CONFIRM
Placebo (oral capsule, TID)
Dimethyl fumarate 240 mg (oral,
BID)
Dimethyl fumarate 240 mg (oral,
TID)
Glatiramer acetate 20mg
(injection, daily)

DEFINE
Placebo (oral capsule, TID)
Dimethyl fumarate 240mg (oral
capsule, BID)
Dimethyl fumarate 240 mg (oral
capsule, TID)

RADIANCE-B
Interferon beta-1a
(intramuscular,
weekly)

Ozanimod 0.5mg
(oral capsule, daily)
Ozanimod 1.0mg
(oral capsule, daily)

(1) OPTIMUM

OPTIMUM
Ponesimod 20mg
(oral tablet, daily)
Teriflunomide 14mg
(oral tablet, daily)

(Continued)
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Table A1. (Continued)

Data elements Fingolimod (0.5 mg)

Teriflunomide (7 or 14 mg)

Dimethyl fumarate (240 mg)

Ponesimod (20 mg)

Geographic RADIANCE-B and SUNBEAM:
regions covered Multinational, ~90% patients
in all trials from Eastern Europe

TRANSFORMS, FREEDOMS
| 'and II: Multinational, ~2%
patients from Eastern
Europe

Duration of each
trial

RADIANCE-B: 2years
SUNBEAM: =12months
TRANSFORMS: 1year
FREEDOMS [: 2years
FREEDOMS IlI: 2years

RADIANCE-B: 27 December
2013 to 31 March 2015
SUNBEAM: 18 December
2014 to 12 November 2015
TRANSFORMS: May 2006 to
July 2011

FREEDOMS I: January 2006
to July 2009

FREEDOMS II: 30 June 2006
to 4 March 2009

Time period for
enrollment of
each trial

RADIANCE-B: Countries in North
America and Europe

SUNBEAM: Countries in North
America, Latin America, Africa,
Asia Pacific, and Europe
ASCLEPIOS I: 28 countries
ASCLEPIOS II: 28 countries
TOWER: 26 countries

OPTIMUM: 28 countries

TEMSO: 21 countries

TENERE: Countries in North
America, Eastern Europe, Western
Europe, and Africa

RADIANCE-B: 104 weeks
SUNBEAM: =12 months
ASCLEPIQS I: 130weeks
ASCLEPIOS II: 130weeks
TOWER: 48weeks
OPTIMUM: 108 weeks
TEMSO: 108 weeks
TENERE: 48 weeks

RADIANCE-B: 27 December 2013
to 31 March 2015

ASCLEPIOS I/11: October 2016 to
March 2018

OPTIMUM: 27 April 2015 to 16 May
2019

TOWER: 17 September 2008 to 17
February 2011

TEMSO: September 2004 to July
2010

TENERE: 16 April 2009 to 14
September 2011

CONFIRM: 28 countries
DEFINE: 28 countries

RADIANCE-B: 2years
SUNBEAM: =12 months
CONFIRM: 96 weeks
DEFINE: 96 weeks

RADIANCE-B: 27 December 2013 to
31 March 2015

SUNBEAM: 18 December 2014 to 12
November 2015

CONFIRM: June 2007 to August 2011
DEFINE: January 2007 to February
2011

RADIANCE-B: 21
countries in Eastern
Europe, Western
Europe, North America,
and Southern Asia
OPTIMUM: 28 countries
in North America,
Europe, Mexico, Israel,
and Turkey

RADIANCE-B: 2 years
OPTIMUIM: 2 years

RADIANCE-B: 27
December 2013 to 31
March 2015
OPTIMUM: 27 April
2015 to 16 May 2019

BID, twice daily; MAIC, matching-adjusted indirect comparison; TID, three times daily.
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