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OBJECTIVE
• To evaluate changes in cognitive processing speed using the Symbol Digit Modalities Test 

(SDMT) in participants with relapsing multiple sclerosis (RMS) in the ULTIMATE I and 
ULTIMATE II studies 

KEY FINDINGS
• In a pooled post hoc analysis, ublituximab was associated with a mean 4.1 increase in 

SDMT score at Week 96 from baseline, established as a clinically meaningful improvement1

• In previously treated participants with highly active disease at baseline, the mean change 
from baseline was 2.8 vs 1.2, 3.8 vs 2.7, and 5.0 vs 2.5 for ublituximab vs teriflunomide 
at Weeks 24, 48, and 96, respectively. The difference at Week 96 was statistically 
significant: P=0.0205

CONCLUSIONS
• Participants with RMS receiving ublituximab in ULTIMATE I and II had a clinically meaningful 

improvement in cognitive processing speed as measured by the SDMT at 96 weeks
• In previously treated participants with highly active disease at baseline, ublituximab 

treatment provided clinically meaningful and statistically significant improvement in 
cognitive processing speed (SDMT score) vs teriflunomide at 96 weeks

• Ublituximab is a novel monoclonal antibody that targets a unique epitope of CD20 and is glycoengineered  
for enhanced antibody-dependent cellular cytotoxicity (Figure 1)2,3 

• Ublituximab is administered in lower doses and with shorter infusion times compared with other currently infused  
anti-CD20 therapies4

• ULTIMATE I (NCT03277261) and ULTIMATE II (NCT03277248) are identical, Phase 3, randomized, multicenter, 
double-blind, active-control, double-dummy studies evaluating the efficacy and safety of ublituximab vs teriflunomide 
in participants with RMS4

• ULTIMATE I and II met their primary endpoint, demonstrating a statistically significant reduction in annualized  
relapse rate for ublituximab compared with teriflunomide as well as significant improvements in the number of 
gadolinium-enhancing (Gd+) T1 lesions and the number of new/enlarging T2 lesions4

• SDMT is a reliable and validated tool for evaluating slowed cognitive processing speed commonly seen in people  
with RMS. A 4-point increase has been established as a clinically meaningful improvement in cognitive processing1

• Baseline characteristics for the overall mITT population and the subpopulation of 
participants with high disease activity and prior treatment are shown in Table 1 

• In the mITT population, ublituximab was associated with a mean 4.1 increase 
in SDMT score from baseline at Week 96, established as a clinically meaningful 
improvement.1 The differences in SDMT score were not significant vs teriflunomide 
(Figures 2 and 3)

• In participants with highly active disease at baseline, the mean baseline SDMT 
score was 49.8 and 48.2 for the ublituximab (n=181) and teriflunomide (n=158) 
groups, respectively

• The mean change from baseline in SDMT score was 2.8 vs 1.2, 3.8 vs 2.7, and 5.0  
vs 2.5 for ublituximab vs teriflunomide at Weeks 24, 48, and 96, respectively  
(Figure 4)

• The difference in mean change from baseline at Week 96 for ublituximab vs 
teriflunomide was statistically significant: P=0.0205 (Figure 5)

Table 1. Participant Demographics and Baseline Characteristics
Characteristic 
Mean ± standard deviation or %

Overall Population Highly Active Disease 
With Prior Treatmenta

Teriflunomide 
(n=546)

Ublituximab 
(n=543)

Teriflunomide 
(n=158)

Ublituximab 
(n=181)

Age, years 36.6±9.3 35.3±8.6 38.4±9.4 35.5±8.5

Sex, female, % 65.0 63.4 69.6 66.3
Duration of MS since first symptoms, 
years 7.1±6.1 7.4±6.5 9.3±6.4 9.2±6.4

Number of relapses in last 12 months 1.3±0.7 1.3±0.7 1.4±0.7 1.4±0.7

Number of relapses in last 24 months 1.9±1.0 1.8±1.0 2.2±1.2 2.0±1.2

Time since most recent relapse, months 6.2±4.8 7.1±8.5 5.9±3.2 5.8±3.1

EDSS score at screening 2.9±1.2 2.9±1.3 3.3±1.2 3.1±1.3

T2 lesion volume, cm3 15.3±16.7 15.3±14.8 17.6±19.2 16.3±15.2

Number of T2 lesions 62.2±39.2 64.7±39.9 61.8±38.7 65.0±39.9

Participants free of Gd+ T1 lesions, % 53.3 52.3 56.3 54.7
aDefined as ≥1 relapse in prior year and either ≥1 Gd+ T1 lesion or ≥9 T2 lesions at baseline. Participants received approved disease-modifying therapy prior to  
study enrollment.
EDSS, Expanded Disability Status Scale; Gd+, gadolinium-enhancing; MS, multiple sclerosis.

BACKGROUND METHODS

RESULTS

• ULTIMATE I and II enrolled a total of 1094 adult participants from 10 countries 
with a diagnosis of RMS (relapsing-remitting or secondary-progressive)  
with disease activity4

• Participants received ublituximab 450 mg administered by 1-hour intravenous 
infusion every 24 weeks (following Day 1 infusion of 150 mg and Day 15 
infusion of 450 mg) or teriflunomide 14 mg oral once daily for 96 weeks4

• SDMT evaluations were performed at baseline and Weeks 24, 48, and 96

• Pooled SDMT data from both studies were evaluated in post hoc analyses 
of the modified intention-to-treat (mITT) population and the subpopulation of 
participants with highly active disease, defined as ≥1 relapse in prior year and 
either ≥1 Gd+ T1 lesion or ≥9 T2 lesions at baseline9

• Participants with highly active disease included in the analysis received an 
approved disease-modifying therapy prior to study enrollment

 Figure 1. Ublituximab Is Glycoengineered to Enhance ADCC 

ADCC, antibody-dependent cellular cytotoxicity; NK, natural killer.
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A. Nonglycoengineered Anti-CD20 B. Glycoengineered Anti-CD20: Ublituximab

(A) In nonglycoengineered anti-CD20 antibodies, the core fucose of Fc-linked  
oligosaccharides sterically blocks interaction with FcγRIIIa, reducing affinity.5,6 
(B) Ublituximab is glycoengineered to have a low fucose content in the Fc region,  
which allows for closer interaction and enhanced affinity for all variants of FcγRIIIa.6-8

Figure 2. Change in SDMT Score From Baseline to Week 96 (mITT Population) 

Pooled post hoc analysis. mITT population. mITT, modified intention-to-treat; SDMT, Symbol Digit Modalities Test. 
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Figure 3. Change in SDMT Score From Baseline at Week 96 (mITT Population) 

Pooled post hoc analysis. mITT population. mITT, modified intention-to-treat; NS, nonsignificant; SDMT, Symbol Digit Modalities Test.
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Figure 5. Change in SDMT Score From Baseline at Week 96 (Participants With 
Highly Active Disease)a 

aHighly active disease at baseline defined as ≥1 relapse in prior year and either ≥1 Gd+ T1 lesion or ≥9 T2 lesions at baseline. Participants received  
approved disease-modifying therapy prior to enrollment. 
Pooled post hoc analysis. mITT population. Gd+, gadolinium-enhancing; mITT, modified intention-to-treat; SDMT, Symbol Digit Modalities Test. 
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Figure 4. Change in SDMT Score From Baseline to Week 96 (Participants With 
Highly Active Disease)a 

aHighly active disease at baseline defined as ≥1 relapse in prior year and either ≥1 Gd+ T1 lesion or ≥9 T2 lesions at baseline. Participants received  
approved disease-modifying therapy prior to enrollment. *P=0.0205.
Pooled post hoc analysis. mITT population. Gd+, gadolinium-enhancing; mITT, modified intention-to-treat; SDMT, Symbol Digit Modalities Test. 
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