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ABSTRACT

Introduction: People with highly active mul-
tiple sclerosis benefit from early treatment with
highly efficacious disease-modifying thera-
pies. Here we present data on the efficacy of
ublituximab versus teriflunomide in a subgroup
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of participants with highly active disease at
baseline.

Methods: Pooled post hoc analyses of the
phase 3 ULTIMATE I (N=549) and II (N=545)
studies evaluated efficacy measures at weeks 12
and 96 in participants with highly active dis-
ease, defined as 22 relapses in the year prior
and >1 gadolinium-enhancing (Gd+) T1 lesion
at baseline.

Results: In the highly active disease popula-
tion, the unadjusted annualized relapse rates
(ARR) at week 96 were 0.145 and 0.496 for the
ublituximab (n=88) and teriflunomide (n=80)
groups, respectively (70.8% relative reduction,
P<0.001). The number (least squares means) of
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gadolinium-enhancing T1 lesions per scan for
ublituximab versus teriflunomide was 0.114 ver-
sus 0.683 at week 12 (83.3% relative reduction)
and 0.038 versus 0.875 at week 96 (95.6% rela-
tive reduction; both P<0.001). Corresponding
values for new/enlarging T2 lesions (ublituxi-
mab versus teriflunomide) were 1.754 versus
4.127 at week 12 (57.5% relative reduction)
and 0.568 versus 6.367 at week 96 (91.1% rela-
tive reduction, both P<0.001). No evidence of
disease activity-3 (NEDA-3) rates with ublituxi-
mab versus teriflunomide were 29.5% versus
10.1% (P=0.001) at week 12 and 77.9% ver-
sus 16.4% (P<0.001) at week 96 (weeks 24-96,
re-baselined).

Conclusion: Ublituximab was associated with
significant treatment benefits across multiple
efficacy measures versus teriflunomide in par-
ticipants with highly active disease at baseline.
Trial Registration: Clinical trial registry:
ULTIMATE I and II ClinicalTrials.gov numbers,
NCT03277261 (registration date September 7,
2017) and NCT03277248 (registration date Sep-
tember 7, 2017).

Keywords: Annualized relapse rate; Anti-CD20;
Highly active disease; Multiple sclerosis; No
evidence of disease activity; Radiologic disease;
Ublituximab

Why carry out this study?

Multiple sclerosis is a heterogenous disease
with a progressive nature that varies from
person to person. Earlier treatment with
highly efficacious disease-modifying thera-
pies may be beneficial in people with more
frequent relapses and radiological disease
activity.

Ublituximab is a novel monoclonal antibody
that targets a unique epitope of CD20 on

B cells and is glycoengineered to enhance
antibody-dependent cellular cytotoxicity.
Ublituximab showed superiority vs teriflu-
nomide in reducing disease activity in the
phase 3 ULTIMATE I and II studies in partici-
pants with relapsing multiple sclerosis.

Pooled post hoc analyses of the ULTIMATE
studies were conducted to evaluate the effi-
cacy of ublituximab vs teriflunomide in the
subpopulation of participants with highly
active relapsing multiple sclerosis.

What was learned from the study?

Treatment with ublituximab resulted in
significantly fewer relapses, gadolinium-
enhancing T1 lesions, and T2 lesions, and
significantly higher rates of no evidence of
disease activity-3 at 2 years compared with
teriflunomide.

These results highlight the potential for
ublituximab to reduce disease activity in peo-
ple with more active multiple sclerosis.

INTRODUCTION

Multiple sclerosis (MS) is a neurodegenerative,
inflammatory disease of the central nervous
system (CNS) [1]. Aberrant responses to CNS
autoantigens play a fundamental role in MS
pathogenesis [1, 2], and as a result, the disease-
modifying therapies (DMTs) that have been
approved for treatment are directed at differ-
ent immunological targets [3]. On the basis of
clinical data, these DMTs are often categorized
according to efficacy in reducing relapse rates
along a continuum of moderate to very high
efficacy. Most recently, anti-CD20 monoclonal
antibodies (mAbs) have emerged as a highly
effective treatment option for people with MS [2,
4-6]. Anti-CD20 antibody-mediated depletion of
B cells may contribute to therapeutic effects by
reducing antigen presentation and activation of
T cells, decreasing inflammatory cytokine pro-
duction by B and T cells and promoting a shift
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toward a less activated inflammatory immune
environment [7-9].

Currently available anti-CD20 mAbs bind to
and deplete B cells via various effector functions,
including antibody-dependent cellular cytotox-
icity (ADCC) and complement-dependent cytol-
ysis [10]. The molecular and biological charac-
teristics that contribute to the mechanisms of
action of anti-CD20 mAbs may confer differ-
ences between these agents in efficacy, safety,
tolerability, and administration requirements.
Ublituximab targets a unique epitope of CD20
and is glycoengineered to have low fucose con-
tent in its fragment crystallizable (Fc) region,
enabling closer interactions with and greater
affinity for all Fc gamma receptor Illa variants
while enhancing ADCC [11-13]. Ublituximab
is administered at lower doses and with shorter
infusion times after the first infusion relative
to other infused anti-CD20 therapies [14, 135].
How these differences in antibody structure and
function might translate into improved clinical
outcomes is not yet fully understood; however,
it has been hypothesized that highly efficient
B-cell depletion, as has been reported with
ublituximab treatment, could correlate with
rapid reduction in inflammation and decreased
accumulation of disability [10].

The phase 3 ULTIMATE I (NCT03277261) and
ULTIMATE II (NCT03277248) trials compared
ublituximab with orally administered terifluno-
mide in participants with relapsing MS (RMS)
[16]. Over 2 years of treatment, ublituximab sig-
nificantly reduced the annualized relapse rate
(ARR) versus teriflunomide (primary endpoint;
relative reduction, 59% [P<0.001] in ULTI-
MATE I and 49% [P=0.002] in ULTIMATE II) and
also significantly improved both the mean num-
ber of gadolinium-enhancing (Gd+) T1 lesions
(relative reduction, 97% and 96%, respectively;
P<0.001 for both studies) and the number of
new or enlarging T2 lesions (relative reduction,
92% and 90%, respectively; P<0.001 for both
studies). On the basis of a post hoc analysis of
pooled data from the ULTIMATE I and II trials,
participants receiving ublituximab were 3.6-fold
more likely than those treated with terifluno-
mide to achieve no evidence of disease activity
(NEDA)-3, defined as an absence of relapses and

Gd+ T1 or new/enlarging T2 lesions on magnetic
resonance imaging (MRI) as well as by a lack of
sustained disease progression, during the clini-
cal trials [17].

A subset of people with MS experience highly
active disease, characterized by a high relapse
frequency and/or an increased burden of brain
MRI lesions [18-20]. Even among those with
clinically stable disease, a high burden of ongo-
ing MRI activity is associated with poor prog-
nosis and cumulative disability [18]. Given the
better response to DMTs earlier in the disease
course and the potential for rapid accumulation
of neurological damage and disability in highly
active MS, people with this phenotype have a
relatively narrow window of opportunity dur-
ing which DMTs may prevent irreversible dam-
age [18, 21-25]. Treatment early in the disease
course with high-efficacy therapies, including
anti-CD20 mAbs, could thus play a crucial role
in limiting neurologic damage and slowing dis-
ease progression in people with highly active
disease [21, 22, 26]. The current analyses were
performed to evaluate the efficacy of ublituxi-
mab in participants enrolled in ULTIMATE I and
II with highly active disease at baseline.

METHODS

Study Design and Participants

Post hoc subpopulation analyses characterized
the efficacy of ublituximab among participants
with highly active MS in the pooled popula-
tion of two identical, phase 3, multicenter,
randomized, double-blind, double-dummy,
active-controlled trials (ULTIMATE I and ULTI-
MATE II) conducted between September 2017
and October 2018 at 104 sites across 10 coun-
tries. The trial protocols were approved by the
institutional review board or ethics committee
at each study center (US central IRB approval
reference numbers ULTIMATE I Pro00021474,
ULTIMATE II Pro00021820), and the trials were
conducted in accordance with Good Clinical
Practice guidelines and the principles of the
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Table 1 Demographics and baseline characteristics for participants with highly active disease

Characteristic Teriflunomide (7 = 80) Ublituximab (= 88)
Age, years 32.6+8.6 322+83
Gender, %

Female 71.3 68.2

Male 28.8 31.8
Region, %

USA & Western Europe 6.3 8.0

Eastern Europe 93.8 92.0
Time since first MS symptoms, years 6.1+4.8 5.4+4.9
Time since diagnosis, years 3.6+£3.7 34+4.1
Time since most recent relapse, months 38+1.5 42420
Number of relapses in the year prior to screening 22+0.5 22404
Number of relapses in the 2 years prior to screening 27+1.0 28+1.1
Baseline EDSS score 29+0.9 3.1+12
Number of baseline Gd+ T1 lesions 5.1+£5.8 5.6+7.4
Baseline T2 lesion count 73.4+43.5 72.2+41.8
Baseline T2 lesion volume, mL 19.7+19.8 17.6+15.3

Data are presented as mean + standard deviation or %

EDSS Expanded Disability Status Scale, Gd+ gadolinium-enhancing, MS multiple sclerosis
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Teriflunomide Ublituximab
n =280 n=288

ARR ratio (95% Cl), 0.292 (0.162-0.527)

Fig. 1 ARR at week 96 in participants with highly active
disease at baseline. ARR annualized relapse rate, CI confl-
dence interval, LS least squares

Declaration of Helsinki. All participants pro-
vided written informed consent.

Methodological details have previously been
reported [16]. Briefly, the studies enrolled neu-
rologically stable people 18-355 years of age with
RMS (2010 revised McDonald criteria) who had
at least two relapses in the previous 2 years or
one relapse and/or at least one Gd+ T1 lesion
in the year before screening, brain MRI abnoz-
malities consistent with MS, and an Expanded
Disability Status Scale (EDSS) score of 0-5.5 at
screening. Key exclusion criteria included a
diagnosis of primary progressive MS, disease
duration > 10 years with an EDSS score<2.0 at
screening, and previous treatment with stem cell
transplantation, alemtuzumab, natalizumab, ter-
iflunomide, leflunomide, or an anti-CD20 mAb
or other B cell-directed therapy.

Participants were randomly assigned in a 1:1
ratio to receive intravenously administered (IV)
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ublituximab (150 mg infused over 4 h on day 1;
450 mg infused for a 1-h duration on day 15 and
at weeks 24, 48, and 72) plus orally administered
placebo or teriflunomide 14 mg once daily for
96 weeks plus IV placebo.

Clinical and MRI Endpoints

Clinical evaluations including EDSS were con-
ducted at baseline and every 12 weeks, and brain
MRI scans were obtained at weeks 12, 24, 48,
and 96 (Gd+ T1 lesions and T2 lesions). The ARR
was defined as the number of confirmed, proto-
col-defined relapses of MS per participant-year,
with protocol-defined relapses including new or
worsening neurological symptoms attributable
to MS in the absence of fever or infection persist-
ing for more than 24 h, immediately preceded
by 230 days of stability or improvement in neu-
rological condition and accompanied by objec-
tive neurological worsening corresponding to
an increase of at least half a point on the EDSS,
2.0 points in a single EDSS functional system
score, or 1.0 point in each of at least two EDSS
functional system scores. An independent panel
adjudicated each suspected relapse to centrally
confirm a protocol-defined relapse.

Confirmed disability progression (CDP)
was defined as a sustained and confirmed
(212 weeks) increase from baseline of >1 point
in EDSS score not attributable to a different eti-
ology (e.g., fever, concurrent illness, or concomi-
tant medication) when the baseline score was
<5.5 and an increase of 20.5 points when the
baseline score was >5.5.

NEDA-3 rate is the proportion of participants
with no evidence of disease activity, excluding
those who discontinued treatment early due to
reasons other than death and lack of efficacy
during the analysis time frame. NEDA-3 was
defined as having no confirmed relapses, no
MRI activity (Gd+ T1 lesions/new or enlarging
T2 lesions), and no 12-week CDP. For week 12
NEDA-3, CDP was defined as a sustained increase
from baseline of >1 point in EDSS score when
baseline was <5.5 and an increase of >0.5 points
when baseline was >5.5 that occurred during the
first 12 weeks of treatment and was confirmed
at week 24. Participants who had an increase in

EDSS score at week 12 that was not confirmed
at week 24 were considered to have achieved
NEDA-3 at week 12 if they also met the other
NEDA-3 criteria. NEDA-3 analyses at week 12
did not include re-baselined MRI data; week 96
NEDA-3 analyses used re-baselined MRI data. For
re-baselined periods, all components of NEDA-3
were re-baselined to week 24, and EDSS pro-
gression events occurring at the last scheduled
visit (week 96) were not considered to represent
12-week CDP since these events could not be
confirmed 12 weeks later.

Statistical Analyses

Pooled post hoc analyses were performed to
evaluate the ARR (at week 96), Gd+ T1 lesion
counts (at weeks 12 and 96), new or enlarging T2
lesion counts (at weeks 12 and 96), and NEDA-3
(at weeks 12 and 96) in the subgroup of pat-
ticipants with highly active disease at baseline,
defined as >2 relapses in the previous year and
at least one Gd+ T1 lesion at baseline.

Baseline characteristics, ARR, and NEDA-3
data were analyzed in the modified intention-
to-treat (mITT) population, which included all
participants who received at least one dose of
trial drug and completed a baseline and at least
one postbaseline efficacy assessment. Analy-
ses of MRI endpoints were based on the mITT-
MRI population of participants who received at
least one dose of trial drug and had a baseline
and at least one postbaseline efficacy and MRI
assessment. Baseline demographic and clinical
characteristics were summarized using descrip-
tive statistics. ARRs were analyzed based on a
negative binomial model (generalized estimating
equation [GEE]) for relapse count per participant
with logarithmic link function, treatment as
covariate, and log (years of treatment) as offset
and were expressed as least squares (LS) means.
Rate ratios and corresponding 95% confidence
intervals (ClIs) were provided for the compari-
sons of ublituximab versus teriflunomide.

Analyses of Gd+ T1 and new or enlarging T2
lesions were based on negative binomial models
(GEE) for the total number of Gd+ T1 lesions or
new or enlarging T2 lesions per MRI scan with
logarithmic link function, region, treatment,
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«Fig.2 Gd+ T1 lesions in participants with highly active
disease at baseline: a total number at week 12, b partici-
pants free of Gd+ T1 lesions at week 12, and ¢ total num-
ber at weeks 0-96. CI confidence interval, Gd+ gadolin-
ium-enhancing, LS least squares, MRI magnetic resonance
imaging

baseline EDSS score, baseline number of lesions
(O or=1 for Gd+ T1 lesions), and study as covari-
ates and an offset based on the log-transformed
number of postbaseline MRI scans. For NEDA-3,
odds ratios (ORs) and corresponding 95% Cls
were determined based on logistic regression
model with treatment, study, region, baseline
EDSS score, and log-transformed baseline MRI
lesion counts (T1 nonenhancing, T2, Gd+) as
covariates. P values for analyses of the propor-
tion of participants free of Gd+ T1 lesions at
week 12 were based on Fisher’s exact test.

RESULTS

Participant Demographics and Baseline
Characteristics

Among 1094 participants (ublituximab, n=546;
teriflunomide, n=548) enrolled in ULTIMATE I
and ULTIMATE II, 1089 were included in the
mITT population. Of these, 168 had highly
active disease at baseline (ublituximab, n=_88;
teriflunomide, n=80). Demographic and clini-
cal characteristics were well balanced across
treatment arms in the highly active disease
subgroup (Table 1). Participants in the highly
active disease subgroup tended to be younger
with a shorter time since symptom onset and
diagnosis than those not meeting highly active
criteria in the overall ULTIMATE study popula-
tion (Table 1). Consistent with the criteria for
highly active disease, the time since the most
recent relapse was shorter, and the number of
relapses in the previous 1 or 2 years, the number
of baseline Gd+ T1 lesions, and the baseline T2

lesion count were higher in the highly active
disease subgroup.

ARR

In the highly active disease subgroup, ublituxi-
mab was associated with a 70.8% decrease in
unadjusted ARR over 96 weeks compared with
teriflunomide: 0.145 versus 0.496, respectively
(P<0.001; Fig. 1).

MRI Activity

Among participants with highly active disease,
at week 12, there was an 83.3% reduction in Gd+
T1 lesions with ublituximab treatment compared
with teriflunomide (LS mean 0.114 for ublituxi-
mab versus 0.683 for teriflunomide; P<0.001)
(Fig. 2a). Overall, 88.4% (n=86) were free from
Gd+ T1 lesions in the ublituximab-treated group
versus 50.0% (n=74) in the teriflunomide group
(P<0.001) at week 12 (Fig. 2b). During weeks O
to 96, the overall treatment period, there was a
95.6% reduction in Gd+ T1 lesions with ublitux-
imab treatment compared with teriflunomide
treatment in the highly active disease subgroup
(total number LS means 0.038 versus 0.875,
respectively; P<0.001) (Fig. 2¢).

There was a significant reduction in the num-
ber of new or enlarging T2 lesions at week 12
with ublituximab versus teriflunomide in the
highly active disease subgroup (57.5% rela-
tive reduction; LS mean 1.754 versus 4.127 for
ublituximab and teriflunomide, P<0.001, respec-
tively) (Fig. 3a). Furthermore, in this subpopula-
tion of participants with highly active disease,
the LS mean number of new or enlarging T2
lesions per scan during weeks 0 to 96 was signifi-
cantly lower with ublituximab compared with
teriflunomide (91.1% relative reduction; 0.568
versus 6.367, respectively; P<0.001) (Fig. 3b).

NEDA-3 Outcomes

A significantly higher proportion of ublitux-
imab-treated participants with highly active
disease at baseline achieved NEDA-3 compared
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«Fig. 3 Total number of new or enlarging T2 lesions in par-
ticipants with highly active disease at baseline at a week 12
and b weeks 0-96. CT confidence interval, Gd+ gadolin-
ium-enhancing, LS least squares, MRI magnetic resonance
imaging

with teriflunomide at week 12 (29.5% versus
10.1%; OR [95% CI] 4.716 [1.847-12.046];
P=0.001) (Fig. 4a). Disease activity in partici-
pants not achieving NEDA-3 at week 12 was
largely driven by T2 lesions in both treatment
groups (Fig. 4b). Among participants with
highly active disease who did not achieve
NEDA-3 at week 12, the number of participants
demonstrating a reduction in Gd+ T1 lesions
was significantly higher in the ublituximab-
treated group compared with the terifluno-
mide-treated group (Fig. 4b).

NEDA-3 rates at weeks 24-96 (re-baselined)
in the highly active disease subgroup were 4.8-
fold higher with ublituximab (77.9%) than
with teriflunomide (16.4%; OR [95% CI] 22.068
[8.975-54.262]; P<0.001) (Fig. 5a). Drivers of
disease activity in participants not achieving
NEDA-3 at weeks 24-96 were primarily relapse
and CDP in the ublituximab group and MRI
activity in the teriflunomide group (Fig. 5b).

DISCUSSION

In the ULTIMATE I and II studies, 168 of 1094
(15.4%) participants had highly active disease at
baseline, falling within the range noted in previ-
ous studies [16, 22, 27-30]. People with highly
active MS have an increased risk of rapid accu-
mulation of disability and faster disease progres-
sion, resulting in a higher disease burden [24,
31]. Disability accrual can occur in the setting
of relapse-associated worsening or progression
independent of relapse activity (PIRA), indicat-
ing that disability may accumulate even in peo-
ple with a seemingly stable clinical course [18].
Highly active disease may also be associated with
worse health-related quality of life and greater
levels of fatigue than in less active disease [32,
33], although additional research is needed to

evaluate the relationship between disease activ-
ity and patient burden.

Early disease progression in MS is driven pri-
marily by relapses occurring during the first
2 years of disease, with later relapses contribut-
ing to a lesser degree [24, 31]. Currently avail-
able DMTs target the early inflammatory pro-
cess and thus are most effective during the early
stages of disease [28]. In relapsing MS, the period
after the first demyelinating attack is character-
ized by peak central nervous system inflamma-
tion and is believed to constitute a window of
opportunity for effective treatment with DMTs.
Consistent with this hypothesis, studies have
shown that early implementation of high-
efficacy DMTs, including anti-CD20 mAbs, is
associated with better long-term outcomes than
escalation therapy or delayed initiation of high-
efficacy DMTs, both in overall populations with
MS [23, 25, 34-37] and in those with highly
active MS [26]. People with breakthrough disease
on a first-line DMT may benefit from switching
to a highly active DMT at the beginning of new
disease activity, providing a second window of
opportunity for preventing disability [18, 38].
However, considering the faster progression of
highly active disease, the window of opportu-
nity for preventing accumulation of disability
and disease progression in this subpopulation is
relatively narrow [18, 21, 22, 24].

In this post hoc analysis of pooled data from
ULTIMATE I and II, ublituximab was associated
with significant treatment benefits across mul-
tiple efficacy measures versus teriflunomide in
participants with highly active disease at base-
line. Benefits were observed as early as week 12,
at which time point ublituximab significantly
reduced key MRI measures of disease activity
compared with teriflunomide and was associated
with a 30% rate of NEDA-3 (versus 10% with
teriflunomide). Relative reductions in Gd+ T1
lesions and new/enlarging T2 lesions observed
with ublituximab versus teriflunomide exceeded
90% in participants with highly active dis-
ease. Further, ublituximab-treated participants
with highly active disease achieved NEDA-3 at
weeks 24-96 (re-baselined) at a 4.8-fold higher
rate than those treated with teriflunomide.
ULTIMATE I and II were the first pivotal phase 3
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«Fig.4 a Proportion of participants with highly active
disease at baseline achieving NEDA-3 at week 12 and b
components driving disease activity in participants not
achieving NEDA-3 at week 12. There was only one person
in total who experienced confirmed disability progression
in the first 12 weeks. CDPI12 12-week confirmed disabil-
ity progression, CI confidence interval, EDA evidence of
disease activity, Gd+ gadolinium-enhancing, NEDA-3
3-parameter no evidence of disease activity

studies of a high-efficacy therapy in RMS to
evaluate a 12-week time point, and they dem-
onstrated a rapid reduction in acute inflamma-
tion with ublituximab, as evidenced by signifi-
cant reduction in Gd+ MRI lesions at 3 months.
These observations highlight the potent efficacy
of ublituximab among people with highly active
MS.

Achievement of NEDA-3 is an important clini-
cal endpoint given that it has been significantly
associated with improved long-term outcomes
among people with RMS [39-41]. Among par-
ticipants not achieving NEDA-3 at week 12 dur-
ing treatment with ublituximab, disease activ-
ity in both treatment groups was largely driven
by new or enlarging T2 lesions. This finding is
consistent with results of a post hoc analysis of
NEDA-3 in the overall pooled ULTIMATE I and
II population, which found that new or enlarg-
ing T2 lesions were the primary driver of dis-
ease activity during weeks 0-96 among both
teriflunomide- and ublituximab-treated partici-
pants [17]. In that analysis, new or enlarging
T2 lesions were a key driver of disease activity
among teriflunomide-treated but not among
ublituximab-treated participants not achieving
NEDA-3 during weeks 24-96 (re-baselined) or
48-96 (re-baselined) [17], likely reflecting the
weeks to months required for the potent anti-
inflammatory effects of anti-CD20 mAbs to
become fully apparent [42-44].

The clinical practice guidelines of both the
American Academy of Neurology and the Euro-
pean Committee for Treatment and Research in
Multiple Sclerosis/European Academy of Neurol-
ogy recommend that people with highly active
MS be treated with high-efficacy DMTs due to
their demonstrated efficacy in this patient popu-
lation and the superiority of high-efficacy DMTs
over interferon (IFN)-B in clinical trials [45, 46].

The current findings with ublituximab in people
with highly active MS are largely consistent with
previous findings from subgroup analyses of
clinical trials that have demonstrated benefits of
high-efficacy DMTs in people with highly active
MS [30, 47]. In a post hoc analysis of data from
the phase 3 OPERA I and II studies, ocrelizumab
showed comparable efficacy over 96 weeks of
treatment in previously treated participants
with active (n=301) or highly active (n=283)
MS with respect to relative reductions (versus
IFN-B1a) in ARR (65% and 68%, respectively),
Gd+ T1 lesions (98% in both subgroups), new/
enlarging T2 lesions (80% relative reduction in
both subgroups), and 12-week CDP (54% and
53%, respectively) [48]. A subgroup analysis in
180 treatment-naive participants with highly
active MS from ENSEMBLE, an open-label, sin-
gle-arm, phase 3b trial of ocrelizumab in early
stage (duration<3 years) relapsing-remitting
MS (RRMS), demonstrated high efficacy of ocre-
lizumab, with 64.4% of participants achiev-
ing NEDA-3, 90.6% having no relapses, 83.9%
having no MRI activity, and 82.2% having no
24-week CDP at 4 years. Results in this subgroup
were comparable with those seen in the overall
study population [49].

Data from retrospective cohort studies in
people with highly active MS have also dem-
onstrated comparable effectiveness of different
high-efficacy DMTs, including anti-CD20 mAbs,
in this clinical population [26, 50, 51].

Limitations of the current analyses of pooled
data from ULTIMATE I and II include the post
hoc nature of the analyses and the possibility
that individuals enrolled in the controlled trials
may differ from the real-world clinical popula-
tion. Additionally, the number of participants
with highly active disease in the ULTIMATE I
and II trials was relatively small (approximately
80 for each treatment group), and for NEDA-3
analyses, overall follow-up was limited and radi-
ologic examinations were performed per proto-
col; thus, data for more frequent time points
were not available. While the benefits observed
with ublituximab in people with highly active
MS in these analyses are similar to those reported
with other high-efficacy DMTs in this popula-
tion, prospective head-to-head comparative effi-
cacy trials are needed to establish the relative
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«Fig.5 a Proportion of participants with highly active
disease at baseline achieving NEDA-3 at weeks 24-96
(re-basclined) and b components driving discase activity
in participants not achieving NEDA-3 at weeks 24-96.
CDP12 12-week confirmed disability progression, CI con-
fidence interval, £EDA evidence of disease activity, Gd+
gadolinium-enhancing, NEDA-3 3-parameter no evidence
of disease activity

efficacy and safety of individual high-efficacy
DMTs in people with highly active disease.

CONCLUSIONS

In this post hoc analysis of pooled data from the
phase 3 ULTIMATE I and II trials, ublituximab
produced statistically significant improvements
in key clinical and MRI measures in participants
with highly active disease at baseline. These
results suggest that ublituximab could be ben-
eficial in managing disease and limiting future
accumulation of disability to improve outcomes
in this population of people with highly active
MS.
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