Characteristics of Real-world Disability Improvement in
Relapsing-Remitting Multiple Sclerosis Patients Treated
with Natalizumab in the TYSABRI® Observational Program

Wiendl H,* Butzkueven H,? Kappos L, Spelman T,* Trojano M,> Dong Q,° Campbell N,
Ho P-R,” Licata S’; on behalf of the TOP Investigators

1Department of Neurology, University of Munster, Munster, Germany; 2Department of Medicine and Melbourne Brain Centre at the Royal Melbourne Hospital, University of
Melbourne, and Department of Neurology, Box Hill Hospital, Monash University, Melbourne, Victoria, Australia; 3Neurologic Clinic and Policlinic, Departments of Medicine,

Pr46

Clinical Research, Biomedicine and Biomedical Engineering, University Hospital and University of Basel, Basel, Switzerland; “Department of Medicine and Melbourne
Brain Centre at the Royal Melbourne Hospital, University of Melbourne, Melbourne, Victoria, Australia; >Department of Basic Medical Science, Neuroscience and Sense Organs,
University of Bari, Bari, Italy; °Biogen, Cambridge, MA, USA, during completion of work; ‘Biogen, Cambridge, MA, USA

Conclusions

* This analysis is the first to quantify the timing, magnitude, and duration of confirmed disability improvement (CDI) events, which occurred in 23.5% (1204 of 5119) of natalizumab-treated

patients in the TYSABRI Observational Program (TOP).

- CDI was defined as a decrease in Expanded Disability Status Scale (EDSS) score of >1.0 point in patients with a baseline score >2.0 (n=5119), confirmed >24 weeks later, and duration was

assessed as time to return to baseline EDSS score.

- CDI was more likely to occur in the first year of natalizumab treatment than in later years, and most patients with CDI exhibited a confirmed EDSS improvement of >1.5 points.

- Improvement in EDSS score was maintained over 7 years in the majority of CDI patients who were continuously on natalizumab therapy. Maintenance of CDI was more likely for those with a
greater magnitude of improvement than for those with a lesser magnitude of improvement.

« Data do not support the hypothesis that earlier CDI events have different characteristics and underlying mechanisms from later CDI events.
- Baseline characteristics did not predict which patients would have earlier versus later CDI, and the probability of maintaining improvement did not differ based on the timing of CDI.
- While patients with earlier CDI were likely to achieve a higher magnitude of improvement, the data overall suggest that meaningful improvements can occur both during and after the first

year of natalizumab treatment.

* The potential for substantial, long-lasting disability improvement with natalizumab treatment may be an additional factor in its overall efficacy profile to be considered when making treatment decisions.

Introduction

* Reductions in EDSS scores have been observed with
high-efficacy multiple sclerosis (MS) therapies,>® suggesting
that disability improvement may be an important functional
outcome in the treatment of MS.

* In the 2-year AFFIRM clinical trial, natalizumab treatment
was associated with an estimated probability of 12-week
CDI of 29%.2 In real-world settings included in TOP, the
cumulative probability of 24-week CDI for natalizumab-
treated patients was 34% over 10 years.°

« Patients initiating natalizumab shortly after onset of MS
symptoms have exhibited a higher probability of CDI than
patients initiating treatment later in the disease course (49%
vs 26%-38%), confirming the benefits of earlier treatment
and highlighting the potential for natalizumab to improve
neurological function throughout the disease course.’

* This analysis is the first examination of the timing,
maghnitude, and duration of CDI during long-term
natalizumab treatment in the real world, which may help to
establish disability improvement as a valuable measure of
treatment efficacy.

Objectives

* To characterize the timing, magnitude, and duration of CDI
in patients participating in TOP.

* To test the hypothesis that improvement events occurring
sooner after treatment initiation may have different
characteristics than those occurring later in the disease
course, consistent with earlier events representing more
acute reductions in inflammation.

Methods

 TOP is an ongoing 10-year observational study of patients
with RRMS initiating natalizumab in real-world clinical
practice settings.!

- As of November 1, 2016, 5993 patients were enrolled in TOP.

* This analysis included patients with CDI, defined as a
decrease of >1.0 point from a baseline EDSS score of
>2.0 confirmed at >24 weeks.

* Kaplan-Meier time-to-event analyses were used to evaluate
the magnitude and duration (time from EDSS improvement to
return to baseline level or worse) of CDI.

- In this investigation, 1 year was defined as a 48-week period.

* CDI magnitude and duration were analyzed in all TOP patients
with CDI and in subgroups who experienced CDI <1 year after
starting natalizumab or >1 year after starting natalizumab.

 Cox models were used to determine the baseline
characteristics that predicted the timing of improvement.

Results

* Of the 5119 patients in TOP with baseline EDSS scores of
>2.0, 1204 (23.5%) had CDI (Table 1).

 The cumulative probability of CDI was 35.5% at 8.5 years.
The probability of CDI was 14.0% during year 1, 8.4% during
year 2, 4.2% during year 3, 2.5% during year 4, and 4.0%
over years 5-7.

Timing of improvement

« Among patients with CDI, 642 (53.3%) had CDI <1 year
after starting natalizumab and 562 (46.7%) had CDI >1 year
after starting natalizumab (Table 1).

» Baseline characteristics (age, EDSS score, disease duration,
number of relapses in the prior year, and presence of
gadolinium-enhancing [Gd+] lesions) did not predict whether
CDI would occur during the first year of treatment or later
(data not shown).

Magnitude of improvement

 Among CDI patients, more than half exhibited an EDSS score
improvement >1.0 point, and more than one-third exhibited
an EDSS score improvement >2.0 points (Figure 1).

- A significantly greater proportion of patients with CDI
<1 year after natalizumab initiation exhibited a CDI of
>1.5 or >2.0 points than of patients with later CDI.

* Over 7 years, the adjusted likelihoods of CDI >1.5 and >2.0
points were 63.7% and 40.6%, respectively.

Duration of improvement

* The adjusted likelihood of maintaining improvement (ie,
EDSS score remaining below baseline) over 7 years after the
CDI event was 58.9%.

* Overall, 903 patients (75.0%) maintained CDI (Figure 2).

- For patients whose EDSS score returned to baseline, CDI
was maintained for a mean (SD) of 2.48 (1.39) years,
and a minimal change from baseline EDSS score through
follow-up was observed (mean change [SD], —0.01 [1.15]).

* Maintenance of CDI was more likely in patients with greater
than lesser magnitude of CDI and was less likely in older
than younger patients (Figures 3 and 4). No other baseline
characteristics were significant predictors of CDI duration
(Figure 3).
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®Maintenance of EDSS improvement was defined as EDSS score remaining below baseline.

Figure 3. Predictors of maintaining EDSS improvement following CDI

Covariate? HR (95% CI) P value
Age at baseline  m . 1.29 0.044
(>34 years [n=598] vs <34 years [n=606]) | | (1.01-1.65)
Baseline EDSS score — 0.99 0.905
(>3.5 [n=541] vs 3.5 [n=663]) | | (0.78-1.25)
MS disease duration | m | 1.17 0.214
(>6.18 years [n=601] vs <6.18 years [n=601]) (0.91-1.50)
No. of relapses in year I 0.98 0.769
prior to starting natalizumab® (0.88-1.10)
Improvement onset (1 year [n=642] vs 8 0.84 0.155
>1 year [n=562] after starting natalizumab) O (0.67-1.07)
EDSS magnitude of improvement 0 0.64 0.004
(1.5 points [n=255] vs 1.0 point [n=689]) (0.48-0.87)
EDSS magnitude of improvement 0 0.48 <0.001
(22.0 points [n=260] vs 1.0 point [n=689]) (0.34-0.68)
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Cl=confidence interval. Hazard ratio (HR) is for the likelihood of return to baseline EDSS score following CDI. Statistically significant values are shown in bold.
aFor categorical variables (all except number of relapses in year prior to starting natalizumab), tested variables are listed in parentheses; the reference group is listed second.
PRelapses in the year prior to natalizumab initiation were analyzed as a continuous variable (N=1204).

Figure 4. Cumulative probability of maintaining EDSS improvement by magnitude of first improvement
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Cox model adjusted for covariates (age, baseline EDSS score, number of prior relapses, MS disease duration, timing of improvement, and magnitude of improvement).
aMaintenance of EDSS improvement was defined as EDSS score remaining below baseline.

Table 1. Baseline characteristics of TOP RRMS patients with CDI

Patients with CDI <1 year Patients with CDI >1 year

after natalizumab start after natalizumab start
All patients with CDI (n=642; 53.3% of (n=562; 46.7% of

Characteristic (N=1204) patients with CDI) patients with CDI)
Age, mean (SD), y 35.1 (9.31) 35.0 (9.39) 35.2 (9.24)
Female, n (%) 854 (70.9) 451 (70.2) 403 (71.7)
MS duration, mean (SD), y 7.8 (6.51) 7.6 (6.31) 7.9 (6.72)
EDSS score, mean (SD) 3.8 (1.30) 3.9 (1.32)? 3.6 (1.27)2
EDSS score >3.0, n (%) 898 (74.6) 506 (78.8)° 392 (69.8)°
Relapses in prior year, mean (SD) 2.1 (1.06) 2.2 (1.08) 2.1 (1.05)
Patients with Gd+ lesions at baseline, n (%) 577 (66.5)° 320 (67.9)° 257 (64.7)°
Prior DMTs used, n (%)

O 152 (12.6) 74 (11.9) 78 (13.9)

1 582 (48.3) 317 (49.4) 265 (47.2)

>2 470 (39.0) 251 (39.1) 219 (39.0)

DMT=disease-modifying therapy. 2Statistically significant difference between patients with CDI <1 year and >1 year after natalizumab initiation (P<0.01). P value is based on a
Wilcoxon rank-sum test for mean EDSS score and a chi-square test for EDSS score >3.0 vs <3.0. ’"Data were available for 868 patients with CDI, 471 patients with CDI <1 year after
hatalizumab start, and 397 patients with CDI >1 year after natalizumab start.
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