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BACKGROUND

• Tolebrutinib is a brain-penetrant and bioactive Bruton’s tyrosine kinase (BTK) inhibitor that modulates 
persistent immune activation within the CNS, including disease-associated microglia and B cells1,2

• In phase 3 pivotal trials, tolebrutinib treatment reduced the risk of disability accumulation by 31% and 
29% relative to placebo and teriflunomide in non-relapsing secondary progressive MS (nrSPMS) and 
relapsing MS (RMS), respectively3,4

Study design and PRL detection

To evaluate baseline 
PRLs as a prognostic 

and predictive 
biomarker for 

disability 
accumulation and 

treatment response 
in the tolebrutinib 

GEMINI and 
HERCULES trials

Post Hoc Analysis Population

RESULTS

CONCLUSIONS

These findings are consistent with the CNS bioactive mechanism of action of 
tolebrutinib

GEMINI: Risk of 6-Month CDW by PRLs
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PRLs are present across the spectrum of MS1 and are associated with increased risk 
of disability accumulation in participants on teriflunomide and placebo, consistent 
with the literature

This post hoc analysis suggests that the impact of tolebrutinib treatment on 
disability accumulation may be greater for people with PRLs at baseline

HERCULES: Risk of 6-Month CDP by PRLs

• In GEMINI, the risk of 6-month CDW:

– Increased in the teriflunomide group as a function of the baseline number of PRLs 

– Appeared to be mitigated in participants treated with tolebrutinib, with a greater effect in participants 
with 1–3 and ≥4 baseline PRLs

– Was numerically similar in tolebrutinib-treated participants across PRL subgroups (0, 1–3, ≥4)

Hazard ratios and risk differences are for tolebrutinib vs. teriflunomide.
CDW=confirmed disability worsening; HR=hazard ratio; PRL=paramagnetic rim lesion.

• In HERCULES, the risk of 6-month CDP:

– Increased in the placebo group as a function of the baseline number of PRLs

– Appeared to be mitigated in participants treated with tolebrutinib, with a greater effect in participants 
with more baseline PRLs

– Was numerically similar in tolebrutinib-treated participants across PRL subgroups (0, 1–3, ≥4)

Hazard ratios and risk differences are for tolebrutinib vs. placebo.
CDP=confirmed disability progression; HR=hazard ratio; PRL=paramagnetic rim lesion.

• The impact of tolebrutinib vs. placebo on 6-month CDP was more evident in participants with PRLs at 
baseline

• The impact of tolebrutinib vs. teriflunomide on 6-month CDW was more evident in participants with 
PRLs at baseline

OBJECTIVE

• GEMINI 1 and 2 (NCT04410978, NCT04410991) and HERCULES (NCT04411641) were phase 3, 
multicenter, randomized, double-blind, event-drivena trials

– GEMINI 1 and 2 enrolled participants aged 18–55 years with RMS and EDSS score ≤5.5

– HERCULES enrolled participants aged 18–60 years with SPMS, no relapses in the 24 months before 
screening, and EDSS score 3.0–6.5

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

aGEMINI 1 and 2 continued until 162 6-month CDW events 
were observed; HERCULES continued until 288 6-month 
CDP events were observed. bAll trials had a 28-day 
screening period (Month –1). cAnnual MRI scans after 
Month 36 were conducted in HERCULES only. 
CDP=confirmed disability progression; CDW=confirmed 
disability worsening;EDSS=Expanded Disability Status 
Scale; EOS=end of study; MRI=magnetic resonance 
imaging; nrSPMS=non-relapsing secondary progressive 
MS; PRL=paramagnetic rim lesion; R=randomization; 
RMS=relapsing MS; S=screening; SPMS=secondary 
progressive MS.

• The proportion of participants with PRL imaging was well balanced across the treatment groups

Baseline Characteristics

Values are mean (SD) unless otherwise indicated. 
aAverage of screening and randomization EDSS scores. 
DMT=disease-modifying therapy; EDSS=Expanded Disability Status Scale; Gd=gadolinium; IQR=interquartile range; RRMS=relapsing-remitting 
MS; SD=standard deviation.

Percentage of Participants With PRLs at Baseline

• Across all trials, 653 participants (61%) had 1 or more PRLs, consistent with data from observational 
studies with high-sensitivity MRI sequences1-2

MRI=magnetic resonance imaging; PRL=paramagnetic rim lesion.
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