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• Evobrutinib maintained reduced NfL levels up to Week 144 approaching close to normal
reference levels

• Low NfL levels were associated with improved MRI and relapse outcomes, supporting the
role of NfL as a prognostic marker of disease activity and a potential surrogate marker of
evobrutinib treatment response
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• Patients who were enrolled during the DBP could enter
the OLE phase at Week 48 (Figure 1)

• NfL levels were measured over time in the pooled
OLE safety population and reported as NfL Z-scores
(age- and BMI-adjusted based on control population).
NfL Z-score is an expression of SDs away from the
mean NfL level in a control population8

• Based on the NfL Z-scores at Week 48 and Week 96,
patients were stratified into those with NfL Z-scores
<1 and ≥1

• MRI outcomes (number of T1 Gd+ and new/enlarging
T2 lesions) at Week 48 and Week 96 and qualified
relapses over Weeks 48–96 were evaluated using
stratified Week 48 NfL Z-scores

• MRI outcomes at Week 96 and Week 144 and qualified
relapses over Weeks 96–144 were also evaluated using
stratified Week 96 NfL Z-scores

mITT population

• Of 213 patients who participated in the OLE, 166 were
included in the mITT population (OLE safety population
with baseline and ≥1 postbaseline NfL measurement)

Effect of evobrutinib on NfL over time

• Evobrutinib reduced NfL levels in a dose-dependent
manner during the DBP, and these reduced levels
were maintained up to Week 144 (Figure 2)

• After switching to evobrutinib 75 mg BID in the
OLE (mean [±SD] duration of 75 mg QD dosing in
OLE: 49.8 [±6.17]) weeks, NfL levels overall and
within the original DBP treatment groups were
reduced to similar levels

Abbreviations: ARR, annualized relapse rate; BID, twice daily; BTK, Bruton’s tyrosine kinase; CI, confidence interval; CNS, central nervous system; DBP, double-blind period; DMF, dimethyl fumarate; Evo, evobrutinib; Gd+, gadolinium-enhancing; mITT, modified intention-to-treat; MRI, magnetic resonance imaging; NfL, neurofilament light chain; OLE, open-label extension; QD, once daily; RMS, relapsing multiple sclerosis; SD, standard deviation
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• Evobrutinib is a highly selective, CNS-penetrating, covalent BTK inhibitor1-3 and is
currently undergoing Phase III trials (NCT04338022 and NCT04338061) for RMS

• In the DBP (Week 0–48) of a Phase II trial (NCT02975349) in RMS patients, evobrutinib
led to significant reductions in T1 Gd+ lesions versus placebo at Week 24 (primary
endpoint). In patients receiving evobrutinib 75 mg BID, the ARR at Week 24 and
Week 48 was 0.08 and 0.11, respectively. Evobrutinib also reduced new/enlarging
T2 lesions4

— The efficacy of evobrutinib observed during the DBP was maintained in the OLE phase up
to Week 192 (beginning at Week 48 from the DBP baseline)5 

• Previous analyses of the Phase II trial also revealed sustained reductions in NfL levels,
a biomarker of neuroaxonal damage, with evobrutinib treatment as early as Week 12
through to Week 1446

Figure 1 : Phase II NfL clinical analysis

NfL Z-scores and relapse activity

• Similar to the MRI outcomes, there was
a clear segregation in the relapse activity
between Week 48–96 (stratified at
Week 48) where a higher proportion
of patients with an NfL Z-score ≥1
experienced relapses versus those with
an NfL Z-score <1 (Figure 4A)

• A similar albeit less pronounced trend,
was observed in the relapse activity
between Week 96–144 (stratified at
Week 96; Figure 4B)

Figure 4: Association between NfL Z-score and relapse activity

Data are presented for the overall group* (pooled population of placebo, evobrutinib 25 mg QD, evobrutinib 75 mg QD, and evobrutinib 75 mg BID treatment arms) stratified according to NfL Z-scores at 
(A) Week 48; Number of relapses over Week 48–96 was assessed and (B) at Week 96; number of relapses over Week 96–144 was assessed. *OLE safety patient population

No relapse ≥2 relapses1 relapse

A. NfL Z-score category (<1 and ≥1) at Week
48: Relapses over Week 48–96

B. NfL Z-score category (<1 and ≥1) at Week
96: Relapses over Week 96–144
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OBJECTIVE

To evaluate NfL levels as a 
prognostic and a potential 

surrogate marker of evobrutinib 
treatment response  

(MRI and relapse outcomes)  
in patients with RMS

Weeks 144

Mean(±SD) 49.8 (±6.17) weeks‡

96
(n=190)‡

*120 mg BID for the first 7 days, followed by 240 mg BID for the duration of
treatment; †DMF arm had a minimum 4-week washout period; The DMF arm
is not considered for the current NfL analysis; ‡n = 190, mean (±SD) duration
of exposure to evobrutinib 75 mg QD dose before the switch to 75 mg BID was
49.8 (±6.17) weeks

48/OLE BL†

(n=213) 7224

NfL 
assessment

Placebo, n = 54          Evo 25 mg QD

Evo 25 mg QD, n = 52  

Evo 75 mg QD, n = 53  

Evo 75 mg BID, n = 54

DMF 240 mg BID*, n = 54

Evo 75 mg QD  
n = 213

Note: All evobrutinib doses were given while fasted. Evobrutinib 75 mg BID fasted dose is predicted to be comparable, with respect to exposure and 
BTK occupancy, to the 45 mg BID fed dose used in Phase III7 (Please refer to supplementary data via the QR code for further information)

Evo 75 mg BID 
n = 190R

Dose switch

DBP OLE Up to 7 years

0 
(n=267)

Figure 2: The effect of evobrutinib on NfL levels* over time 
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*Reported as NfL Z-scores (age- and BMI-adjusted based on control population). The control population was defined as participants without presence of CNS disease. To derive a reference database
of NfL values, a control group was developed, comprising participants with no evidence of CNS disease participating in four cohort studies in Europe and North America.8

†Patients switched from placebo to evobrutinib 25 mg QD after 24 weeks in the DBP; ‡n=190, mean (±SD) duration of exposure to evobrutinib 75 mg QD dose before the switch to 75 mg BID.
The dotted lines post Week 48 represent the original treatment groups during the DBP. All patients from the DBP were switched to receive the same dose of evobrutinib after Week 48 (OLE phase).

Placebo/evobrutinib 25 mg QD† Evobrutinib 25 mg QD Evobrutinib 75 mg QD Evobrutinib 75 mg BID Overall

(n=54) (n=52) (n=53) (n=54)  (n=213)

†

NfL Z-scores and MRI activity

• Stratified according to Week 96 NfL Z-scores (<1 [n = 66]; ≥1 [n = 34]), the proportion of patients with no T1 Gd+ lesions and no new/enlarging T2 lesions
(both at Week 96 and Week 144) were higher among patients with an NfL Z-score <1 than among those with an NfL Z-score ≥1 (Figures 3A and 3B)

• A similar trend was observed in MRI outcomes at Week 48 and Week 96 in patients stratified according to Week 48 NfL Z-scores (<1 [n = 84]; ≥1 [n = 40])
(Please refer to supplementary Figures 2A and 2B via the QR code)

Figure 3: Association between NfL Z-score and MRI activity: Stratification according to NfL Z-score category (<1 and ≥1) at Week 96

No lesion 2 lesions1 lesion 3 lesions ≥4 lesions No lesion 3–5 lesions1–2 lesions 6–10 lesions >10 lesions

Data are presented for the overall group* (pooled population of placebo, evobrutinib 25 mg QD, evobrutinib 75 mg QD, and evobrutinib 75 mg BID treatment arms) stratified according to NfL Z-scores at Week 96. T1 Gd+ lesions and new/enlarging T2 lesions were evaluated at Week 96 and 144. *OLE safety patient population

T1 Gd+ lesion count at Week 96

A. Association between NfL Z-score and T1 Gd+ lesion count B. Association between NfL Z-score and T2 lesion count

T2 lesion count at Week 96T1 Gd+ lesion count at Week 144 T2 lesion count at Week 144
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Abbreviations: ARR, annualized relapse rate; AUC, area under the concentration–time curve; BID, twice daily; BL, baseline; BTK, Bruton’s tyrosine kinase; BTKO, Bruton’s tyrosine kinase occupancy; CI, confidence interval; DBP, double-blind period; DMF, dimethyl fumarate; Evo, evobrutinib; NfL, neurofilament light chain; 
OLE, open-label extension; SD, standard deviation; QD, once daily

Supplementary Figure 1 : Evobrutinib dosing for the Phase III trials was optimized for exposure and BTKO levels correlating 
with maximal efficacy

Measurements of evobrutinib concentration and BTKO were made in blood and PBMCs, respectively, from patients with MS in the Phase II trial
*Fasted state: >1 hour pre-meal or >2 hours post-meal; †Fed state: with food (high-fat or moderate-fat meal);
‡percentage of patients with AUC >400 ng/ml*hr over 24 hours; §Modeled maximal efficacy AUC >400 ng/ml*hr and no efficacy AUC <355 ng/ml*hr; ||Simulated percentage of patients with BTKO >95% over 24 hours at steady state;
¶Simulated percentage of patients with AUC >400 ng/ml*hr over 24 hours
ARR is a measure of clinical efficacy, BTK occupancy indicates the fraction of evobrutinib occupying BTK (in PBMCs), exposure is the AUC: the area under concentration time profile of evobrutinib in the blood over 24 hours at steady state
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Supplementary Figure 2 : Association between NfL Z-score and MRI activity: Stratification according to NfL Z-score category 
[<1 and ≥1] at Week 48

T1 Gd+ lesion count at Week 48 T1 Gd+ lesion count at Week 96A
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