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Aim: This study compares the efficacy of diroximel fumarate (DRF) with ocrelizumab (OCR) and interferon
beta-1a (IFNB-1a) for treating relapsing multiple sclerosis (MS) through matching-adjusted indirect
comparisons (MAICs). Materials & methods: We used individual patient data from the EVOLVE-MS-1
(NCT02634307) study, the phase Il trial of DRF (n = 1057), and group-level data from the OPERA I/Il studies
(NCT01247324 and NCT01412333), the 96-week, randomized, double-blind, phase Ill trials of OCR (n = 827)
and IFNB-1a (n = 829). EVOLVE-MS-1 data were adjusted to match the inclusion/exclusion criteria and
baseline characteristics of OPERA /Il participants. Comparisons were made for annualized relapse rates
(ARRs), confirmed disability progression (CDP) and radiological outcomes. Results: Baseline characteristics
were balanced post-adjustment. ARR comparisons at 96 weeks showed no significant difference for DRF
versus OCR (0.18 vs 0.16, p = 0.347) but favored DRF over IFNB-1a (0.19 vs 0.29, p = 0.002). At 96 weeks,
there were no significant differences in rates of 12-week or 24-week CDP between DRF and OCR (12 week:
6.4 vs 9.1%, p = 0.074; 24 week: 4.8 vs 6.9%, p = 0.14); both CDP outcomes favored DRF over IFN-1a
(12 week: 6.5 vs 13.6%, p < 0.0001; 24 week: 4.9 vs 10.5%, p < 0.0001). The proportion of patients with
gadolinium-enhancing lesions was higher for DRF versus OCR (16.4 vs 9.1%, p < 0.0001) but lower for
DRF versus IFNB-1a (15.7 vs 33.2%, p < 0.0001). The proportion of patients with new/newly enlarging T2
lesions was higher for DRF versus OCR (59.5 vs 38.7%, p < 0.0001), but there was no significant difference
for DRF versus IFNB-1a (58.4 vs 61.7%). Conclusion: While there were no significant differences in clinical
outcomes (ARR, 12-week CDP and 24-week CDP) observed for DRF versus OCR, radiological outcomes
indicated favorability for OCR. All outcomes favored DRF over IFNg-1a, except from new/newly enlarging
T2 lesions, which showed no significant difference.

Plain language summary

What is this article about? This article looks at how three different multiple sclerosis (MS) treatments
— diroximel fumarate (DRF), ocrelizumab (OCR) and interferon beta-1a (IFNB-1a) — compare for people
with relapsing MS. The authors applied a statistical approach to balance differences among patients in
separate studies, aiming to see how well each medication reduces the number of relapses, slows disability
progression and affects brain lesions seen on MRI scans.

What were the results? DRF and OCR had similar effects on relapse rates and disability progression;
however, OCR showed fewer new or active brain lesions. When compared with IFNB-1a, DRF resulted
in fewer relapses and lower rates of disability, though it did not differ much from IFNB-1a in some types
of lesions.

What do the results mean? These findings suggest that in some cases, DRF may be a good treatment
option to reduce relapses and stabilize disability. DRF also appears more effective than IFN-1a overall. This
information can help people with MS and their healthcare providers consider the pros and cons of each
treatment option, but it is important to note that these comparisons are based on indirect analyses, which
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have limitations. Individual patient factors and preferences should always be considered when choosing
a treatment. Therefore, a personalized approach is essential when starting a new therapy for relapsing
MS.

First draft submitted: 1 May 2025; Accepted for publication: 8 August 2025; Published online:
12 Septmeber 2025
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Multiple sclerosis (MS) is a chronic demyelinating disease of the central nervous system, affecting approximately
2.8 million people globally (1], and has substantial economic impact and high burden for patients and their
caregivers [2,3], especially when treatment is suboptimal [4].

Diroximel fumarate (DRF), ocrelizumab (OCR) and interferon beta-1a (IFNB-1a) are disease-modifying thera-
pies (DMTs) approved in the USA for the treatment of relapsing forms of MS, and in Europe, DRF and IFNB-1a
are approved for the treatment of relapsing-remitting MS, while OCR is approved for relapsing forms of MS [5-111.
The route of administration of DMTs and frequency of dosing are important considerations for patients with MS
with many patients preferring oral DMTs over infusions and injections [12]. The convenience of oral DMTs may
contribute to improved patient satisfaction and increased treatment adherence [13,14].

DREF is an oral DMT taken twice daily, approved based on bioequivalence with dimethyl fumarate (DMF), that
has demonstrated better tolerability and fewer discontinuations than DMF [15-17], which could lead to increased
adherence. Efficacy and safety of DRF were evaluated in the 2-year, open-label, single-arm, phase III EVOLVE-
MS-1 study (NCT02634307) [18]. OCR is a humanized monoclonal antibody that selectively depletes B cells with
CD20 markers [19]. IFNB-1a is an immunomodulatory cytokine that reduces T-cell migration across the blood-
brain barrier and shifts cytokine expression from pro-inflammatory to anti-inflammatory [201. In two identical
2-year, randomized, double-blind, active-controlled, phase III studies, OPERA I (NCT01247324) and OPERA II
(NCT01412333), intravenous OCR was associated with lower rates of clinical and MRI measures of disease activity
versus subcutaneous IFNB-1a in patients with relapsing MS [19]. In EVOLVE-MS-1, DRF demonstrated a favorable
safety profile with a discontinuation rate due to adverse events (AEs) of 8.0% over 96 weeks, with gastrointestinal
or flushing/flushing-related accounting for <2% of AEs [17]. In the OPERA I/1I studies, discontinuation rates due
to AEs were 3.5% in those treated with OCR and 6.2% in those treated with IFNB-1a [19].

Matching-adjusted indirect comparisons (MAICs) can be used to adjust for potential cross-trial differences in
patient populations and compare the efficacy of MS DMTs from separate studies. In previous investigations using
the MAIC method, DRF had similar efficacy to sphingosinel-phosphate receptor modulators and better efficacy
than teriflunomide and IFNB-1a in all clinical and most radiological outcomes [21,22]. However, no prior MAICs
have compared DRF with OCR. A comparison of the efficacy of DRF versus OCR and IFN-1a is of value to
patients and clinicians when selecting treatment options, but no randomized trials have directly compared DRF
versus OCR or IFNB-1a. Therefore, we conducted an MAIC to evaluate the comparative efficacy of DRF, OCR
and IFNB-1a.

The objectives of this study were to compare the efficacy of DRF versus OCR and DRF versus IFNf-1a for
clinical outcomes (annualized relapse rate [ARR], 12-week confirmed disability progression [CDP], and 24-week
CDP) and radiological outcomes (absence of gadolinium-enhancing [Gd+] T1 lesions and absence of new/newly
enlarging [N/NE] T2 lesions) using MAIC.

Materials & methods

Study design

This analysis included individual patient data from EVOLVE-MS-1, a 96-week, open-label, single-arm, phase III
study of DRF (462 mg bid; n = 1057) 117}, and group-level data from the phase III, randomized, double-blind
OPERA I/1II studies of OCR (600 mg every 24 weeks; n = 827) and IFNB-1a (44 pg three-times weekly; n = 829)
(Figure 1) (19]. OPERA I/1I was selected as the comparator study for several reasons: it represents a phase I trial of
OCR with the same trial duration and MS diagnostic criteria as EVOLVE-MS-1, which is important because newer
phase III MS trials tend to have lower ARRs than older trials; the IFNB-1a population was already randomized
and matched with the OCR population within OPERA 1/1I, enabling us to conduct two MAICs with matched
populations and we have successfully applied this methodology in previous MAICs [21,23]. OPERA I and OPERA
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EVOLVE-MS-12*

Screening DRF 462 mg twice daily Follow-up®

Study week: —4 12 4 8 1216 2024 36 48 60 72 84 96 2 weeks
Relapse? X XX X X X X X X X X X X X X
Assessment EDSS X X X X X X X X X X
MRI X X X
OPERA | and II®
OCR 600 mg every 24 weeks OLE
Study week: 1 12 24 36 48 60 72 84 96
| Screening IFN 44pg three times weekly OLE |
I I I I I I I
Study week: 1 12 24 36 48 60 72 84 96
Relapse® X XX X X X X X X X X X X X X
Assessment EDSS X X X X X X X X X X
MRI X X X X

Figure 1. Study designs of EVOLVE-MS-1 and OPERA I/Il. Adapted from Naismith RT et al. [24].

bA subset of patients (n = 464; 43.9%) in EVOLVE-MS-1 rolled over from the 5-week, phase Ill EVOLVE-MS-2 study
(NCT03093324) of DRF or DMF. Efficacy outcomes were assessed in EVOLVE-MS-1.

€A 2-week safety follow-up was required for all patients in EVOLVE-MS-1; lymphocyte monitoring follow-up visits
were required for a further 6 months for patients who discontinued or completed treatment with absolute
lymphocyte count <0.8 x 10%/I.

dIn the event of a suspected relapse, unscheduled relapse visits were conducted.

¢Adapted from Hauser SL et al. [19].

DMF: Dimethyl fumarate; DRF: Diroximel fumarate; EDSS: Expanded Disability Status Scale; IFNB-1a: Interferon
beta-1a; OCR: Ocrelizumab; OLE: Open label extension.

IT used identical study protocols but were conducted independently at nonoverlapping trial sites. Study designs for
EVOLVE-MS-1 and OPERA I/II were previously reported [17,19].

To match the trial populations, we compared the inclusion and exclusion criteria for EVOLVE-MS-1 and
OPERA I/11. Consistent with the inclusion and exclusion criteria of OPERA I/1I, we restricted the EVOLVE-MS-
1 sample to patients aged between 18 and 55 years at baseline, had an Expanded Disability Status Scale (EDSS)
score of 0-5.5 at baseline, and had a diagnosis of MS in line with the revised McDonald criteria (2010). The
EVOLVE-MS-1 sample was also restricted by key exclusion criteria from OPERA I/II including disease duration
>10 years in patients with EDSS <2.0 at screening and known presence of the following disorders: neuromyelitis
optica, Lyme disease, untreated vitamin B12 deficiency, neurosarcoidosis, cerebrovascular disorders, tuberculosis,
HIV and syphilis. EVOLVE-MS-1 data were then weighted separately to match baseline characteristics in the OCR
and IFNf-1a treatment arms of the combined data from OPERA I and II.

Baseline variables that could influence treatment selection and response and affect treatment measures in
comparisons of DRF versus OCR and DRF versus IFNB-1a for the clinical and radiological outcomes included
age, sex, race, time since first MS symptoms, time since MS diagnosis, number of relapses in the 12 months before
study entry (matched by both mean and standard deviation), EDSS score, brain MRI Gd+ lesions, T2 lesion
volume at baseline, MS DMT history and region (US vs countries outside of the US).

Efficacy outcomes

Clinical end points were ARRs over 96 weeks and time to onset of 12- and 24-week CDP on the EDSS. In
EVOLVE-MS-1, CDP was determined according to the methodology outlined in the “Trial Procedures and End
Points section of Hauser ez al. [19]. Definitions and schedules of assessment of MS relapse, disability progression
and EDSS in EVOLVE-MS-1 and OPERA I/II are summarized in Supplementary Table 1. Absence of Gd+ T1
lesions and N/NE T2 lesions were assessed using MRI. In EVOLVE-MS-1, brain MRIs were performed at weeks
1, 48 and 96. In OPERA I/II, brain MRIs were obtained at weeks 1, 24, 48 and 96. Week 96 outcomes were
compared between EVOLVE-MS-1 and OPERA 1/I1.
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Statistical analysis

The summary statistics of baseline characteristics were compared in the EVOLVE-MS-1 sample after applying
restrictions based on the inclusion and exclusion criteria for OPERA I/II. We summarized binary variables using
proportions and continuous variables using means and standard deviations. To account for cross-trial differences in
observed baseline characteristics, we conducted unanchored MAIC analyses. An unanchored MAIC analysis was
performed due to the lack of a common comparator between EVOLVE-MS-1 and OPERA I/II. EVOLVE-MS-1
was a single-arm study of DRF, while OPERA I/II compared OCR versus IFNB-1a. Therefore, individuals in
the restricted EVOLVE-MS-1 sample were assigned weights that corresponded to their odds of being enrolled in
OPERA I/II versus EVOLVE-MS-1. These weights were derived based on the baseline variables described in the
study design section. After weighting patients in EVOLVE-MS-1, we compared DRF versus OCR and DRF versus
IFNB-1a for ARR, 12- and 24-week CDD, absence of Gd+ T1 lesions and absence of N/NE T2 lesions. For both
DREF versus OCR and DREF versus IFNB-1a comparisons, 95% confidence intervals (Cls) were calculated using
the Bootstrap method for the outcome of interest as well as differences/ratios. ARR was estimated in the weighted
EVOLVE-MS-1 sample using a Poisson regression model with an offset for the logarithm of time on study (years).
Incidence rate differences and incidence rate ratios were subsequently calculated, comparing the weighted ARR in
DRF-treated patients with the ARRs in OCR- and IFN-1a-treated patients. The risk of 12- and 24-week CDP
in the weighted EVOLVE-MS-1 sample was estimated using the Kaplan—Meier product-limit method and then
risk differences (RDs) and risk ratios (RRs) were calculated for DRF versus OCR and DRF versus IFNB-1a for
12- and 24-week CDP. The proportion of patients without Gd+ T1 lesions and N/NE T2 lesions was calculated
among those with evaluable radiological data at the end of follow-up. We then calculated RDs and RRs for DRF
versus OCR and DREF versus IFNB-1a. Bootstrapping with 1000 samples was used to obtain 95% Cls and p-values
around the estimates for all outcomes of interest, accounting for uncertainty in both the sampling error and the
weights.

As the EVOLVE-MS-1 population included patients who had received DMF or DRF as part of EVOLVE-MS-2
and then rolled over into EVOLVE-MS-1, a sensitivity analysis was conducted in which the EVOLVE-MS-1
population was limited to only patients who were enrolled de novo. The results for EVOLVE-MS-1 patients who
were newly enrolled were comparable with the original results for the full EVOLVE-MS-1 sample.

Results

Characteristics of study patients

After restrictions, 702 patients were retained from the EVOLVE-MS-1 population for these analyses. Baseline
characteristics are presented in Table 1. After restriction and weighting, baseline characteristics were well-balanced
and comparable for DRF versus OCR and DREF versus IFNf-1a. Among patients with prior DMT use, interferon
was the most common (15.5-19.5%), followed by glatiramer acetate (9.3-10.4%), while natalizumab (0.1-2.4%),
fingolimod (0-2.4%) and DMF (0-1.4%) were used minimally (Supplementary Table 2).

DRF versus OCR

The ARR for DRF-treated patients after weighting was 0.18 (95% CI: 0.14-0.22) compared with 0.16 (95%
CI: 0.13-0.19) in OCR-treated patients, indicating no statistically significant difference (incidence rate difference,
0.02 [95% CI: -0.03-0.07], p = 0.347) (Table 2 & Figure 2).

There were no statistically significant differences between DRF and OCR in the proportions of patients with
disability progression sustained for 12 weeks (RD: -2.7%; [95% CI: -5.9-0.4]; RR: 0.7; [95% CI: 0.4-1.0];
p = 0.074) and 24 weeks (RD: -2.1%; [95% CI: -4.9-0.7]; RR: 0.7; [95% CI: 0.3-1.0]; p = 0.14) (Table 2 &
Figure 3). The proportion of patients with Gd+ T1 lesions was significantly higher for DRF versus OCR (16.4%
[95% CI: 12.1-20.7] vs 9.1% [95% CI: 7.1-11.0]; p < 0.0001) (Table 2 & Figure 4). After weighting, 59.5% of
DRF-treated patients had N/NE T2 lesions compared with 38.7% of OCR treated patients (RD: 20.9% [95%
CI: 14.9-27.0]; p < 0.0001) (Table 2 & Figure 4).

DRF versus IFNB-1a

After weighting, ARR was significantly lower in DRF-treated patients (0.18 [95% CI: 0.14-0.22]) than IFNf-1a-
treated patients (0.29 [95% CI: 0.24-0.33]), representing a 34% reduction in the ARR (weighted rate difference,
-0.11; 95% CI: -0.17 to -0.05; p = 0.002) (Table 2 & Figure 2). Compared with IFNp-1a, significantly lower
proportions of DREF-treated patients had CDP sustained for 12 weeks (RD: -7.1%; 95% CI: -10.4 to -3.9; RR:
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Rate difference

-0.11
0.4+ (95% CI -0.17 to -0.05)
p = 0.002
Rate difference |
0.02 -
(95% CI -0.03 to 0.07)
0.3 p =0.347

[0
£ 0.2
<
0.1
0.29
0.0- T
DRF OCR DRF IFNB-1a
n=715 n =827 n=715 n =829
(ESS = 279) (ESS =287)
DRF vs OCR DRF vs IFNB-1a

Figure 2. Annualized relapse rate for diroximel fumarate versus ocrelizumab and diroximel fumarate versus IFNB-1a
after matching-adjusted indirect comparison weighting.

2Data on outcomes in OPERA 1/Il were obtained from Hauser SL et al. [19].

ARR: Annualized relapse rate; DRF: Diroximel fumarate; EDSS: Expanded Disability Status Scale; ESS: Effective sample
size; IFNB-1a: Interferon beta-1a; MAIC: Matching-adjusted indirect comparison; OCR: Ocrelizumab.

0.48; 95% CI: 0.26-0.66; p < 0.0001) and 24 weeks (RD: -5.6%; 95% CI: -8.8 to -2.5; RR: 0.47; 95% CI:
0.19-0.67; p < 0.0001) (Table 2 & Figure 3). After weighting, the proportion of patients with Gd+ T1 lesions
was significantly lower for DRF (15.7% [95% CI: 11.4-19.8]) versus IFNB-1a (33.2% [95% CI: 30.0-36.4];
p < 0.0001) (Table 2 & Figure 4). No significant difference was found in N/NE T2 lesions between DRF and
IFNB-1a (58.4% [95% CI: 53.8-63.5] vs 61.7% [95% CI: 58.3—-64.9]; p = 0.304) (Table 2 & Figure 4).

Sensitivity analysis

The sensitivity analysis was conducted only in patients who were newly enrolled in EVOLVE-MS-1 and excluded
those who had rolled over from receiving prior DMF or prior DRF in EVOLVE-MS-2. After restriction, 417
patients were included. Clinical and radiological outcomes before and after restriction and MAIC weighting in
newly enrolled EVOLVE-MS-1 patients are presented in Table 3. All comparisons were similar to those observed
in the original comparative analyses.

Discussion

Comparative efficacy studies for recently approved DMTs such as DRF are limited. This study used existing data
from separate clinical trials, EVOLVE-MS-1, and the two identical phase III scudies OPERA I and OPERA 11, to
evaluate the comparative efficacy of oral DRF to OCR and IFNf-1a using indirect treatment comparisons. We
conducted an unanchored MAIC after balancing differences in baseline characteristics between EVOLVE-MS-1
and OPERA I/IL.

Our findings indicate no statistically significant differences were observed between DRF and OCR for clinical
outcomes such as ARR and 12- and 24-weeck CDP. However, DRF was associated with a greater likelihood of Gd+
T1 lesions and N/NE T2 lesions compared with OCR. Long-term studies of DME, which is bioequivalent to DRE
demonstrated that DMF is particularly effective in slowing disease progression with 72% of patients experiencing
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Figure 3. Twelve- and 24-week confirmed disability progression® for diroximel fumarate versus ocrelizumab and
diroximel fumarate versus IFNg-1a after matching-adjusted indirect comparison weighting. Data on outcomes in
OPERA I/Il were obtained from Hauser SL et al. taken from [19].

20PERA's definition of CDP was applied to EVOLVE-MS-1.

CDP: Confirmed disability progression; DRF: Diroximel fumarate; EDSS: Expanded Disability Status Scale; ESS: Effective
sample size; IFNB-1a: Interferon beta-1a; MAIC: Matching-adjusted indirect comparison; OCR: Ocrelizumab.

no 24-week CDP after 10 years and 81% among newly diagnosed patients [25]. More recently, 10-year effectiveness
data for OCR reported 76.6% of patients with relapsing MS were free of 48-week CDP [26].

These comparative efficacy results demonstrated minimal observed differences in clinical outcomes between
DRF and OCR. While both DMF/DRF and OCR have been effective in reducing brain MRI lesions, the presence
of new T2 lesions might be a more sensitive indicator of ongoing macroinflammatory disease, though these
lesions may not always correlate with clinical outcomes, especially if they are located in less eloquent topographical
regions [27,28]. Additionally, due to the lack of long-term data in our study, we may not fully appreciate potential
differences in clinical outcomes over extended periods resulting from MRI outcome differences. Recent trials of
Bruton’s tyrosine kinase inhibitors evobrutinib and tolebrutinib also showed a discrepancy between Gd+ lesions
and clinical outcomes, including ARR and CDP [29,30). It is also possible that the difference in T1 Gd+ lesions and
N/NE T2 lesions was not large enough to generate detectable differences in clinical outcomes between the two
treatments. Given these complexities, treatment selection should remain an individualized decision made through
shared discussion between clinicians and patients. Additionally, the lack of comparative data on other MRI metrics,
such as spinal cord lesions and brain atrophy, is an acknowledged limitation.

DREF had greater efficacy than IFNB-1a for all clinical and radiological outcomes, except for absence of N/NE T2
lesions, for which there was no strong statistical evidence favoring DRE These results are generally consistent with
data from other comparative effectiveness studies of fumarates versus IFNB-1a and of fumarates versus anti-CD20
monoclonal antibodies, although there have been very few studies for the latter comparison. In a retrospective cohort
study of patients with relapsing-remitting MS, relapse, MRI and no evidence of disease activity outcomes favored
DMEF over IFNB-1a [31]. Rituximab (RTX), another anti-CD20 therapy, was superior to DMF in effectiveness and
persistence, but not in disability outcomes, in patients with early relapsing MS [32,33]. It is noteworthy that the
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Figure 4. Presence of Gd+ T1 lesions and N/NE T2 lesions for diroximel fumarate versus ocrelizumab and diroximel
fumarate versus IFNB-1a after matching-adjusted indirect comparison weighting. Data on absence of Gd+ T1 lesions
and N/NE T2 lesions for OPERA were obtained from Hauser SL et al. taken from [19].

DRF: Diroximel fumarate; ESS: Effective sample size; Gd+: Gadolinium-enhancing; IFNB-1a: Interferon beta-1a; MAIC:
Matching-adjusted indirect comparison; N/NE: New/newly enlarging; OCR: Ocrelizumab.

study by Vollmer ez a/. (2020) had methodological limitations, including its retrospective study design and lack
of disability outcomes [33]. Further, the phase III study by Svenningson et a/. that evaluated the efficacy of DMF
versus RTX was open-label and rather small in sample size. Complementing these findings, Vollmer ez a/. reported
that while patients younger than 45 years receiving oral DMTs experienced significantly higher odds of disease
activity compared with those on infusible therapies, this difference was not apparent in patients aged 45 years or
older (34]. Similarly, a meta-analysis on MS clinical trials found that high-efficacy DMTs compared with low-efficacy
DMTs were only better at reducing MS disability outcomes in patients younger than 40.5 years (35]. With its better
tolerability and safety profile, DRF may be associated with enhanced persistence and adherence [15,36] that could
lead to better long-term outcomes. Specifically, EVOLVE-MS-1 reported a discontinuation rate due to AEs of
8.0% for DRF over 96 weeks (with gastrointestinal or flushing-related events accounting for <2%), while OPERA
I/1I showed lower discontinuation rates of 3.5% for OCR and 6.2% for [ENf-1a [17,19]. In line with this, a recent
study from the Komodo database also showed similar relapse outcomes between DRF and anti-CD20 treatments
in a US population, adding to the comparative results between the two drug classes [37]. In previous MAICs that
utilized data from EVOLVE-MS-1, DRF demonstrated similar efficacy outcomes to the sphingosinel-phosphate
receptor modulators ponesimod and ozanimod and improved efficacy outcomes compared with teriflunomide and
IFNB-1a [21,22].

This study has several strengths that enhance the validity of its findings. The sample sizes from EVOLVE-MS-1
and OPERA I/II, while moderate, were sufficient to allow for effective matching and weighting, resulting in well-
balanced treatment arms that reduced the potential for indication bias. Additionally, the data were sourced from
rigorously designed and well-conducted studies with clearly defined end points, which adds to the robustness of
the comparisons made. The careful weighting process ensured that baseline characteristics were comparable across
the DRF, OCR and IFNB-1a treatment groups, allowing for a more accurate assessment of DRF’s relative efficacy.
These factors contribute to the reliability of the results and support the study’s conclusions.
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These indirect comparisons of outcomes from EVOLVE-MS-1 and OPERA I and II have several limitations.
First, this was an unanchored MAIC due to the lack of a common comparator between the EVOLVE-MS-1 and
OPERA I/II studies. The absence of a common comparator meant that an anchored MAIC was not possible,
and therefore we could not assess residual confounding after MAIC weighting. A second limitation is that after
weighting the EVOLVE-MS-1 restricted population, the effective sample size was reduced that reflexively lowered
the statistical power. A third potential limitation is that EVOLVE-MS-1 and OPERA I/II had different schedules of
MRI assessments, and fewer MRIs in EVOLVE-MS-1 may have resulted in some Gd+ lesions not being captured.
Specifically, EVOLVE-MS-1 did not include an MRI assessment at week 24, which could have resulted in missed
detection of transient Gd+ lesions that appeared between scheduled scans, potentially underestimating the true
number of Gd+ lesions in the DRF arm. However, this difference would not affect the N/NE T2 lesion counts,
as these represent the cumulative total of all lesions over the study period. Additionally, differences observed in
lesion formation may have translated into clinical differences if a longer follow-up had been available. While
there was a difference in the rates of participants residing in the US versus outside the US, trial site region was
included as a matching covariate in the weighted model to balance this out. In addition, a number of participants
in EVOLVE-MS-1 had rolled over from the preceding EVOLVE-MS-2 study and had received prior treatment
with DMF or DRE However, a subgroup analysis limited to de novo patients showed similar outcomes, indicating
that the inclusion of patients with fumarate treatment prior to EVOLVE-MS-1 had minimal overall impact on the
comparative outcomes. Despite our successful efforts to balance patient populations across relevant demographic,
disease, and trial factors important for treatment selection and response, unmeasured confounders may still have
existed, potentially leading to hidden bias in the comparative efficacy analysis. Selection bias might have occurred
because of different motivations to participate in an open-label versus double-blind study. Also because of differences
in trial design, safety outcomes were not compared between EVOLVE-MS-1 and OPERA 1/11.

Conclusions

This indirect comparison contributes to earlier MAICs of efficacy outcomes for DRF and other DMTs and indicates
that over 2 years, DRF may have similar clinical outcomes compared with OCR and better efficacy outcomes than
IFN. However, radiological outcomes favor OCR over DRE, suggesting better acute inflammatory control with
anti-CD20 therapy. Such data may be valuable for informing decision-making around treatments for MS. However,
it is important to note that our data serve only as a group-level estimate and had several limitations. Individualized
treatment decisions must be made on a case-by-case basis taking into account clinical and radiographic MS activity,
side effect and tolerability profiles, patient preferences, baseline comorbidities, access to DMT, family planning
wishes and other relevant factors. DMT efficacy, tolerability and safety should be considered in these personalized
treatment decisions.

Summary points

e Diroximel fumarate (DRF), ocrelizumab (OCR) and interferon beta-1a (IFNB-1a) are widely used disease-modifying
therapies (DMTs) for relapsing multiple sclerosis (MS), yet they have not been directly compared in randomized
clinical trials.

e This study applied a matching-adjusted indirect comparison (MAIC) approach to individual patient data from the
EVOLVE-MS-1 trial (DRF) and published data from the OPERA /1l trials (OCR vs IFNB-1a).

o After restricting and weighting the DRF population to match baseline characteristics in the OCR and IFNB-1a
cohorts, the populations were well-balanced.

e Relapse rates, disability progression and MRI findings were compared between DRF versus OCR and DRF versus
IFNB-1a.

e DRF showed no significant difference in relapse rates or confirmed disability progression compared with OCR, but
OCR had more favorable MRI outcomes including fewer gadolinium-enhancing (Gd-+) and new/newly enlarging
T2 lesions.

e Compared with IFNB-1a, DRF was associated with fewer relapses, lower rates of disability progression and fewer
Gd+ lesions, although differences in new/newly enlarging T2 lesions were not statistically significant.

e The unanchored MAIC design is useful but has inherent limitations, such as differing MRI schedules across trials
and reduced sample sizes after weighting.

e These findings may inform clinical decision-making by highlighting the efficacy across different DMTs and their
modes of action. However, individual treatment decisions should be made depending on various factors.

e More head-to-head studies are needed to show the comparative efficacy of different DMTs.
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