Impact of eculizumab on disability measures in
patients with aquaporin-4 antibody-positive neuromyelitis
optica spectrum disorder: phase 3 PREVENT study
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NTRODUCTION AND PURPOSE

* Neuromyelitis optica spectrum disorder (NMOSD) is a rare, relapsing,
autoimmune, inflammatory disorder resulting in central nervous
system tissue destruction.?

* Relapse-related tissue damage leads to the accumulation of
significant, and mostly irreversible, disability.’

¢ At least two-thirds of patients with NMOSD have aquaporin-4
immunoglobulin G (AQP4-IgG) antibodies;** these antibodies are
reported to trigger the complement cascade, which is implicated in
astrocyte destruction and neuronal injury.®

* Eculizumab is a humanized monoclonal antibody that inhibits the
terminal complement protein C5.°

¢ In the phase 3, randomized, double-blind PREVENT study
(NCT01892345) in adults with AQP4-lgG-positive NMOSD,’ there was
a 94% reduction in relapse risk with eculizumab versus placebo.®
-~ Hazard ratio: 0.058; 95% confidence interval (Cl): 0.017-0.197;

p < 0.0001.2

¢ Here, we report changes in disability scores from baseline to study

end in PREVENT using both pre-specified’” and post hoc analyses.

¢ Design.”

- International, phase 3, randomized, double-blind, parallel-group, placebo-
controlled, time-to-event trial.

¢ Patients.”

~ Main inclusion criteria: age > 18 years; AQP4-lgG-seropositive status;
> 2 relapses in previous 12 months or > 3 in previous 24 months
(with = 1 in previous 12 months); Expanded Disability Status Scale
(EDSS) score < 7.0.

— Main exclusion criteria: rituximab or mitoxantrone treatment in previous
3 months, intravenous immunoglobulin in previous 3 weeks, or prednisone
dosages > 20 mg/day (or equivalent for other corticosteroids) at screening.

¢ Treatment.”

- Vaccinated against Neisseria meningitidis before trial treatment.

- Patients randomly allocated (2:1) to intravenous eculizumab or matching
placebo, with eculizumab administered at 900 mg weekly for first four doses,
then 1200 mg every 2 weeks from following week.

- Permitted immunosuppressive therapy continued if stable dose at baseline.

— Treatment continued until patient experienced a physician-determined
relapse, patient discontinued or trial ended.

* Disability assessments.”
- EDSS, modified Rankin Scale (mRS) and Hauser Ambulation Index (HAI)

at baseline, at weeks 4, 8 and 12, and every 12 weeks thereafter (and at
discontinuation/study end).

After possible relapse — EDSS and HAI within 48 hours of possible relapse
and intervals of 1, 4 and 6 (end of study) weeks later; mRS at week 6/end of
study only.

» Statistical analyses of disability scores.”

Secondary endpoints (changes from baseline) - randomization-based
nonparametric analysis of covariance adjusted for baseline scores and
stratified by randomization strata.

Pre-specified sensitivity analysis (changes from baseline to each scheduled
visit up to year 1) - mixed models for repeated measures with terms for
treatment, visit, treatment-by-visit interaction, baseline score and observed
randomization strata.

* Additional analyses performed post hoc for worsening of EDSS or HAI scores
between baseline and study end.

EDSS worsening - increase of > 2.0 from a baseline score of 0, 2 1.0 from a
baseline score of 1.0-5.0, or = 0.5 from a baseline score of = 5.5.

HAI worsening — increase of > 2 from a baseline score of 0 or > 1 from a
baseline score of > 1.

Analyses used a logistic regression model, adjusting for baseline score and
stratified by observed randomization strata.

Patients and treatment

* 143 patients received blinded trial treatment (Table 1).”
* Median (range) duration of treatment was 89.43 (3.1-211.1) weeks for
eculizumab and 41.29 (6.1-208.1) weeks for placebo.

Table 1. Baseline demographic and clinical characteristics

Characteristic Eculizumab (n = 96) Placebo (n = 47)
Female, n (%) 88 (91.7) 42 (89.4)
Mean (SD) age, years

At first dose of trial medication 43.9 (13.32) 45.0 (13.29)

At initial clinical presentation 35.8 (14.03) 38.5(14.98)
Diagnosis, n (%)

Neuromyelitis optica 69 (71.9) 38 (80.9)

NMOSD 27 (28.1) 9(19.1)
Mean (SD) ARR 24 months before 1.94 (0.896) 2.07 (1.037)
screening
Median (range) EDSS score 4.00 (1.0-7.0) 4.00 (1.0-6.5)
Median (range) mRS score 2.0 (0-4) 2.0 (0-4)
Median (range) HAI score 2.0 (0-8) 2.0 (0-6)
ISTs at baseline, n (%)

None 21 (21.9) 13 (27.7)

Corticosteroids alone 16 (16.7) 11 (23.4)

Azathioprine + corticosteroids 37 (38.5) 13 (27.7)

Mycophenolate mofetil + 17 (17.7) 8(17.0)

corticosteroids

Other drug® + corticosteroids 5(5.2) 2 (4.3)
Previous rituximab treatment,® n (%) 26 (27.1) 20 (42.6)

Adapted from New England Journal of Medicine, Pittock SJ et al. Eculizumab in aquaporin-4-positive neuromyelitis
optica spectrum disorder, doi:10.1056/NEJMoa1900866. Copyright © 2019; Massachusetts Medical Society.
aCyclosporine, cyclophosphamide, methotrexate, mizoribine or tacrolimus. *Patients previously receiving rituximab
could be included in the trial if they had not received rituximab in the 3 months before screening.

ARR, annualized relapse rate; EDSS, Expanded Disability Status Scale; HAI, Hauser Ambulation Index;

IST, immunosuppressive therapy; mRS, modified Rankin Scale; NMOSD, neuromyelitis optica spectrum disorder;
SD, standard deviation.

Pre-specified analyses of changes from baseline in

disability scores

¢ Distributions of changes from baseline to study end are shown in Figures 1A,
CandE’

* Mean (standard deviation) changes from baseline to study end for

measures of neurological disability favoured eculizumab over placebo,

as follows.

- EDSS: -0.18 (0.814) versus 0.12 (0.954); p = 0.0597.

- mRS:-0.24 (0.72) versus 0.09 (0.75); p = 0.0154.

— HAI: -0.39 (1.08) versus 0.51 (1.61); p = 0.0002.

- Afixed-sequence hierarchical testing procedure was used in PREVENT.
Because the p value for change in EDSS score exceeded 0.05, p values
for changes in mRS and HAI scores (lower in the hierarchy) were
considered nominal.”

* Changes in EDSS, mRS and HAI scores from baseline to each scheduled visit
up to 1 year (based on the sensitivity analyses) are provided in Figures 1B,

Dand F.7

* In patients with AQP4-1gG-positive NMOSD, eculizumab
demonstrated a positive impact on neurological and
functional disability compared with placebo, as measured
by the EDSS, mRS and HAL.

* These outcomes continue to be assessed in the ongoing
open-label extension study in order to characterize the
long-term impact of eculizumab on disability.

Figure 1. Changes from baseline in disability scores’
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From New England Journal of Medicine, Pittock SJ et al. Eculizumab in aquaporin-4-positive neuromyelitis optica spectrum disorder, doi:10.1056/NEJMoa1900866 (supplementary appendix). Copyright © 2019; Massachusetts Medical Society.
Reprinted with permission. Figures on the left-hand side show distributions of changes from baseline to the end of the trial. Figures on the right-hand side show changes from baseline to each scheduled visit during the first year for scores on the
EDSS, mRS and HAI. A priori sensitivity analyses were conducted for the changes from baseline to each scheduled visit up to year 1 (figures on the right-hand side) using mixed models for repeated measures with terms for treatment, visit, treatment-

by-visit interaction, baseline score and observed randomization strata. *Denotes two-sided nominal p value of 0.05.

BL, baseline; Cl, confidence interval; EDSS, Expanded Disability Status Scale; HAI, Hauser Ambulation Index; LS, least squares; mRS, modified Rankin scale.

Post hoc analyses of disability worsening

* Proportions of patients with worsening scores were significantly lower for eculizumab than for placebo.
-~ EDSS: 11.5% versus 23.4%, respectively; odds ratio: 0.381; 95% Cl: 0.146-0.997; p = 0.0493 (Figure 2).
- HAI: 8.3% versus 23.4%, respectively; odds ratio: 0.240; 95% CI: 0.081-0.707; p = 0.0097 (Figure 2).

Figure 2. EDSS and HAI disability worsening

Safety

¢ Safety results from the PREVENT trial have been
reported previously’® but are summarized in
brief below.

* OQverall rates of adverse events per 100 patient-
years were 749.3 for eculizumab and 1160.9 for

placebo (including NMOSD relapses meeting the
definition of a serious adverse event).

¢ The rates of headache and upper respiratory
tract infection were higher in the eculizumab
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10 ¢ There was one fatal adverse event of pulmonary
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> empyema in the eculizumab group. No cases of
meningococcal infection were reported.

Worsening of EDSS score was defined as an increase of = 2 from a baseline score of 0, > 1 from a baseline score of 1.0-5.0, or 2 0.5 from a baseline score of > 5.5.

Worsening of HAI score was defined as an increase of > 2 from a baseline score of 0, or = 1 from a baseline score of = 1.

Each score was analysed using a logistic regression model, adjusting for baseline score and stratified by observed randomization strata (post hoc analysis).

Cl, confidence interval; EDSS, Expanded Disability Status Scale; HAI, Hauser Ambulation Index.

¢ Longer-term safety data for eculizumab will
be provided in oral presentation nhumber 142
(Thursday 12 September).
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