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TEAE Patients, n (%)

COVID-19b 20 (16)

Headache 16 (13)

Nasopharyngitis 13 (10)

Upper respiratory tract infection 10 (8)

Arthralgia 7 (6)
aAll patients (n=125). bAll cases of COVID-19 were mild (n=11) or moderate (n=9) and resolved, and patients remained in 
the study. Three of the moderate COVID-19 cases were considered serious, of which 2 were hospitalized. Tolebrutinib 
treatment was interrupted temporarily in 4 patients. For details, see poster P126.
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• To report magnetic resonance imaging (MRI), safety, and efficacy 
outcomes at Week (W) 72 (Month 18) of the tolebrutinib long-term 
safety (LTS) extension of the phase 2b tolebrutinib trial in patients 
with relapsing multiple sclerosis (MS)

• Nearly all patients (94%) who enrolled in the long-term extension study of tolebrutinib in patients with RMS have remained on study as of September 6, 2021 (18-month cut-off)
• New Gd-enhancing lesion counts remained low for the tolebrutinib 60-mg arm and were reduced in lower dose arms by the LTS study W48/72 when all patients had switched to 60 mg
• Safety data continue to show favourable tolerability without the emergence of any new safety signals
• ARR in patients on tolebrutinib 60 mg was low, and ~85% of patients were free of relapses. EDSS scores remained stable
• Longer follow-up in the ongoing extension, as well as data from the phase 3 trials, will continue to build on the safety and efficacy profile of tolebrutinib in patients with MS

• Tolebrutinib is an oral, brain-penetrant inhibitor of Bruton’s tyrosine kinase (BTK) currently under 
investigation as a potential treatment for MS1

• BTK inhibition by tolebrutinib results in modulation of B-cell function rather than depletion2,3

• Tolebrutinib also inhibits Fcγ receptor-dependent signalling in myeloid cells, including microglia, 
through durable occupancy of BTK1

• In a dose-finding phase 2b trial (NCT03889639 [DRI15928]), tolebrutinib 60 mg daily over 
12 weeks reduced formation of new contrast-enhancing lesions and new or enlarging T2 lesions 
by >85% versus placebo in patients with relapsing MS (RMS)4

• Tolebrutinib was well tolerated over 12 weeks, and safety was consistent across doses
• The 60-mg dose is being tested in the phase 3 trials GEMINI 1 (NCT04410978) and GEMINI 2 

(NCT04410991) for RMS, and PERSEUS (NCT04458051) and HERCULES (NCT04411641) for 
progressive MS,5 all of which are currently recruiting

• LTS16004 (NCT03996291) is an ongoing long-term extension study of tolebrutinib in patients who 
completed the phase 2b study

Study Design
• Patients who completed the double-blind period (DBP) were eligible to enrol in the LTS study 

Part A, where they continued (in a double-blinded manner) the tolebrutinib dose from the core 
study (5, 15, 30, or 60 mg/day; Figure 1)

• Once the 60-mg dose was selected for the phase 3 trials, patients entered the open-label LTS 
study Part B, in which they all receive tolebrutinib 60 mg/day
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Patients
• Of 129 eligible participants, 125 continued in the long-term extension study, and 124 completed 

Part A and transitioned to Part B
• As of September 6, 2021 (W72 cut-off), 118 (94%) participants remained on study, with median 

time 21.4 months
• At DBP baseline, the mean ± SD age of enrolled patients was 37.7 ± 9.6 years (range 19-56); 

69% were women

Gd-enhancing Lesion Counts
• Numbers of new Gd-enhancing lesions remained low in the 60/60-mg arm through W72 and were 

reduced in other arms by W48 and W72 when all patients had switched to 60 mg (Figure 2)

T2 Lesion Volume Change 
• T2 lesion volume change remained low in the 60/60-mg arm (W72 vs. baseline [mean ± SE]: 

+0.39 ± 0.36 cm3; Figure 3)
New/Enlarging T2 Lesion Counts
• New/enlarging T2 lesion counts remained low for 60/60-mg through W24, increasing slightly at 

W48 and W72 where the interval between MRI scans was longer than at previous time-points 
SEL Volume and PRL Count 
• Median (IQR) W72 SEL volume was: 

– 441 (69-630) mm3 in the 5/60-mg arm 
– 468 (102-1317) mm3 in the 15/60-mg arm 
– 675 (150-1230) mm3 in the 30/60-mg arm 
– 284 (168-504) mm3 in the 60/60-mg arm

• In patients who had scans at both DBP baseline and W72 (n=24), the number of PRLs 
remained unchanged except in: 1 patient who had 1 PRL at baseline that was absent at W72 
and 2 had additional PRLs at W72 compared with baseline (1 had 2 more, 1 had 3 more)§

§These 2 patients both had new Gd-enhancing lesions.

Outcomes
• MRI outcomes included the number of new gadolinium (Gd)-enhancing T1 lesions, number of new 

or enlarging T2 lesions, T2 lesion volume change from baseline, volume of slowly evolving lesions 
(SELs) at the LTS study W72, and number of paramagnetic rim lesions (PRLs) at LTS W72

• Gd-enhancing lesions were identified by ≥1 radiologist masked to treatment assignment at an 
independent, central facility (NeuroRx, Montréal, QC, Canada)

• New/enlarging T2 lesions were identified from sequential scans using a semi-automated process of 
joint timepoint segmentation, followed by manual correction as necessary

• SELs were identified as contiguous areas of the baseline T2-lesion mask that showed constant and 
concentric local expansion from baseline to W72, with local expansion determined by Jacobian analysis6

• PRLs were manually identified on susceptibility-weighted images generated from 6 3D-gradient 
echo phase images in a subset of patients at sites with sufficient imaging capability

• Safety includes the percentage of participants with treatment-emergent adverse events (TEAEs)
• Clinical efficacy outcomes:

– Annualized relapse rate (ARR) and relapse frequency, evaluated in all patients who received at 
least 8 weeks of treatment with tolebrutinib 60 mg in the LTS extension study up to the W72 cut-off

– Mean Expanded Disability Status Scale (EDSS) score over the LTS extension study by 
treatment group

aARR after ≥8 weeks of tolebrutinib 60 mg treatment in LTS16004 (up to cut-off for analysis). For patients originally
assigned to 5, 15, or 30 mg, only the patient years and relapses starting 8 weeks after the switch to Part B are
included. For patients originally assigned to 60 mg, all LTS16004 data are included unless the sum of the DRI15928
placebo run-out period and any gap period to start of LTS16004 Part A was >4 weeks, in which case only the patient
years and relapses starting 8 weeks after re-initiation of treatment are included.
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aGap period in the transition between last dose in the DBP and first dose in the LTS study was variable (mean ± SD, 7 ± 7.3 
weeks; range, 0–21 weeks). bDuration of Part A of the LTS study was variable (mean ± SD, 27.4 ± 6.3 weeks; range, 15–47 
weeks). cDBP MRI scans in this figure are labelled according to the week of the DBP; in contrast, the DBP time points in Figures 
2 and 3 indicate the number of weeks on tolebrutinib treatment in the DBP. 
DBP=double-blind period; LTS=long-term safety; R=randomization; S=screening; W=Week.
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Clinical Outcomes
• ARR on tolebrutinib 60 mg was 0.17 (95% CI: 0.11, 0.27); 84.7% of patients remained relapse-

free up to the LTS study W72 cut-off (Figure 4)
• Mean EDSS scores remained stable to LTS W72 (Figure 5)
Safety
• The most common TEAEs were COVID-19, headache, nasopharyngitis, upper respiratory tract 

infection, and arthralgia (Table 1)
• There was no suggestion of a dose effect for TEAEs or serious AEs in the LTS study Part A and 

no emergence of new safety signals for participants who switched to the 60-mg dose in Part B
• 1 patient (1%, on 5 mg/day) discontinued Part A due to progressive disease, and 6 discontinued 

Part B due to AEs (n=2 [2%])†, perceived lack of efficacy (n=1 [1%]), progressive disease 
(n=1 [1%]), and emigration (n=2 [2%])
†AEs leading to treatment discontinuation were 1 headache and 1 alanine aminotransferase elevation.
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Table 1. Most Common TEAEs Occurring in ≥5% of Patientsa

Figure 5. Mean EDSS Score Over TimeFigure 3. T2 Lesion Volume Change 

Data are mean (SE). The switches to 60-mg from the lower doses occurred between W15-W47 (the black line shows 
the percentage of patients receiving the 60-mg dose).

Figure 4. ARR (A) and Relapse Frequency (B) up to the LTS Study 
Week 72 Cut-offa

Figure 2. Gd-Enhancing Lesion Counts 

Figure 1. Study Design 

Please scan
to download
the poster


	Slide Number 1

