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Introductlon

Disability in multiple sclerosis (MS) is commonly rated using the Expanded
Disability Status Scale (EDSS)’

* Inrelapsing-remitting MS (RRMS), increased disability is associated with
incomplete recovery from relapses?

* Relapse-independent disability progression later in the disease is
characteristic of transition from RRMS to secondary progressive multiple
sclerosis (SPMS)®

o  Without disease-modifying therapy, most patients with RRMS transition
to SPMS within 25 years of disease onset*?

* Fingolimod and siponimod (sphingosine 1-phosphate receptor modulators)
are disease-modifying therapies shown to reduce disability progression in
RRMS and SPMS, respectively®’

o Fingolimod (Gilenya®) 0.5 mg/day reduced disability progression versus
placebo over 24 months in RRMS (phase 3 FREEDOMS trial)®

o Siponimod (Mayzent®) 2 mg/day reduced disability progression versus
placebo over a period of up to 36 months in SPMS (phase 3
EXPAND trial)’

* EDSS scores are based on assessment of eight functional systems: bowel
and bladder; brain stem; cerebellar; cerebral or mental; pyramidal; sensory;
visual; and other’

o However, each functional system contributes differentially to disease
worsening at different disease stages®”

o EDSS assessments may also be burdensome for patients and clinicians

* Factor analysis can be used to reduce a large number of variables into a
smaller number of factors, identifying hidden factors from observed variables

* Using data from FREEDOMS and EXPAND, two new subscales of the
EDSS (Motor Integration; Collateral) capturing parameters most relevant to
disability worsening were derived by factor analysis'®"

Objective

* Evaluate effects of fingolimod and siponimod using EDSS subscales
derived by factor analyses of phase 3 trial data

Methods

Based on previously published methodology,” PROC FACTOR (SAS)
procedure determined a ‘best fit' of Baseline EDSS item data to Motor
Integration (ambulation, cerebellar and pyramidal functions) and Collateral
(bowel and bladder, brain stem, cerebral or mental, sensory and visual
functions) subscales in RRMS using data from FREEDOMS, and in SPMS
using data from EXPAND

* Factor analyses of each trial data set were performed independently

* Statistical significance of treatment effect sizes (change from Baseline
versus placebo) were assessed in FREEDOMS using rank analysis of
covariance, and in EXPAND via analysis of covariance mixed-effect repeat-
measurement model, with treatment, time point (as a categorical variable)
and their interaction, country/region, and Baseline relapse status as factors,
and corresponding Baseline values as covariates

* Treatment effect sizes on disability (mean change from Baseline versus
placebo) were determined for overall EDSS score and for each subscale score

o FREEDOMS: overall population up to 24 months

o EXPAND: overall population, and subgroups stratified by relapse activity
or presence of gadolinium-enhancing (Gd+) lesions before enrollment,
up to 27 months

* Analyses were for hypothesis generation without multiple comparison
adjustment

Results

EDSS factor analysis

Each factor analysis (of FREEDOMS or EXPAND Baseline data)
independently allocated the same EDSS functions to either Motor
Integration or Collateral subscales (Table 1)

o Each function was allocated to the subscale with the highest
factor loading

o Factor loadings can be interpreted as regression coefficients: the higher
the factor loading, the greater the contribution of a specific functional
system to a subscale

* Qverall variance accounting for the Motor Integration and Collateral
subscales was 53.6% and 46.4% in FREEDOMS, and 55.2% and
44 .8% in EXPAND

Participants
e EDSS data were analyzed from

o 843 patients with RRMS in FREEDOMS (fingolimod, N=425;
placebo, N=418)

o 1645 patients with SPMS in EXPAND (siponimod, N=1099;
placebo, N=546)

Fingolimod efficacy by EDSS and subscale scores in RRMS

(overall population)

* Treatment effects significantly favoring fingolimod over placebo were
evident at every time point except at Months 15 and 25 for EDSS scores
and at every time point for Motor Integration subscale scores

* Nonsignificant numerical improvements with fingolimod versus placebo
were also seen in Collateral subscale scores at Months 9, 12, 15, 18 and 24
(Figure 1)

Table 1. Factor loadings for each EDSS function

Function RRMS (FREEDOMS) SPMS (EXPAND)

Motor Integration Collateral Motor Integration Collateral
Ambulation 0.51965 0.15027 0.67393 0.13383
Bowel and bladder 0.28569 0.46376 0.26431 0.29866
Brain stem 0.28084 0.31573 0.02655 0.37926
Cerebellar 0.55937 0.41471 0.40102 0.32998
Cerebral or mental 0.15110 0.49448 0.00792 0.47418
Pyramidal 0.64202 0.32217 0.56629 —0.06852
Sensory 0.31132 0.41342 0.08285 0.35622
Visual 0.11594 0.29662 0.06233 0.33067

Each functional system was allocated to the subscale in which that functional system’s factor-loading value was highest (bold text); range -1 to 1 in most cases

EDSS, Expanded Disability Status Scale; RRMS, relapsing-remitting multiple sclerosis; SMPS, secondary progressive multiple sclerosis

Figure 1. Treatment effect size by EDSS score, and by Motor Integration and Collateral subscale scores in RRMS (FREEDOMS)
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Figure 2. Treatment effect size by EDSS score, and by Motor Integration and Collateral subscale scores in SPMS (EXPAND)
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Figure 3. Treatment effect size on (a) Motor Integration and (b) Collateral subscales by patient subgroup in SPMS (EXPAND)
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Siponimod efficacy by EDSS and subscale scores in SPMS
(overall population)

Treatment effects favoring siponimod were detected over the entire analysis
period based on EDSS (p=0.020) and on both Motor Integration (p=0.014)
and Collateral subscale (p=0.021) scores

Marked treatment effects on EDSS and on Motor Integration disability were
observed at Months 9, 15 and 18, and on Collateral disability at Months 18
and 27 (Figure 2)

Siponimod efficacy by EDSS and subscale scores in SPMS
patient subgroups

Across the analysis period, treatment effects favoring siponimod on the
Motor Integration subscale were generally larger among relapsing patients
and those with Gd+ lesions than nonrelapsing patients and those with no
Gd+ lesions at Baseline (Figure 3a)

Marked treatment effects on the Motor Integration subscale were seen:

o from Months 9 to 18 in the relapsing subgroup

o at Month 12 in the subgroup of patients with Gd+ lesions

o at Months 9, 15 and 18 among patients with no Gd+ lesions at Baseline

Across the analysis period, treatment effects on the Collateral subscale
were larger among patients with Gd+ lesions than among those with no
Gd+ lesions at Baseline (Figure 3b)

For relapsing patients, treatment effects on the Collateral subscale
appeared to manifest later than on the Motor Integration subscale,
and were greater than effects among nonrelapsing patients from
Month 12 onwards

Conclusmns

Independent factor analyses of data from FREEDOMS (RRMS, fingolimod)
and EXPAND (SPMS, siponimod) allocated the same EDSS functional
systems to two novel subscales, confirming validity of the findings

Beneficial effects of fingolimod on disability in patients with RRMS were
mainly seen in the Motor Integration subscale

Benefits associated with siponimod in patients with SPMS were seen in
both the Motor Integration and Collateral subscales

o  Motor Integration effects generally appeared before Collateral effects

o Marked changes in Collateral effects were observed at later time points,
although cohort effects cannot be ruled out

Using factor analysis to consolidate EDSS functional systems into two
subscales most relevant to disease worsening may improve their clinical
usefulness and help to reduce the burden of disease assessment and
management for patients and clinicians

References

NSO~ WDN -~

Kurtzke JF. Neurology. 1983;33:1444-1452.

Lublin FD, Reingold SC. Neurology. 1996;46:907-911.

Lublin FD, et al. Neurology. 2014;83(3):278-286.

Tremlett H, et al. Mult Scler. 2008;14(3):314-324.

Scalfari A, et al. J Neurol Neurosurg Psychiatry. 2014;85(1):67-75.
Kappos L, et al. N Engl J Med. 2010;362:387-401.

Kappos L, et al. Lancet. 2018;391(10127):1263-1273.

Zurawski J, et al. Mult Scler Relat Disord. 2019;30:98-103.

Scott T, et al. Neuroepidemiology. 2015;44:16-23.

10 Cutter G, et al. Mult Scler. 2017;23(S3):655-656.P1232.
11. Cutter G, et al. Mult Scler. 2019;25(S2):188-189.P435.

Acknowledgments

Editorial support was provided by Oxford PharmaGenesis, Oxford, UK, and sponsored by Novartis
Pharmaceuticals Corporation, East Hanover, NJ, USA. The final responsibility for the content lies with
the authors.

Disclosures

Gary Cutter has been a member of Data and Safety Monitoring Boards for Avexis Pharmaceuticals,
Biolinerx, Brainstorm Cell Therapeutics, CSL Behring, Galmed Pharmaceuticals, Hisun Pharmaceuticals,
Horizon Pharmaceuticals, Merck, Merck/Pfizer, Neurim, NHLBI (Protocol Review Committee), NICHD
(OPRU oversight committee), Novartis, Opko Biologics, Orphazyme,Sanofi-Aventis, Reata Pharmaceuticals,
Receptos/Celgene, Teva Pharmaceuticals and Vivus; and Consulting or Advisory Boards for Biogen, Click
Therapeutics, Genentech, Genzyme, Gilgamesh Pharmaceuticals, GW Pharmaceuticals, Klein-Buendel
Incorporated, MedDay, MedImmune, Novartis, Osmotica Pharmaceuticals, Perception Neurosciences,
Recursion Pharmaceuticals, Roche, Somahlution and TG Therapeutics. Dr Cutter is employed by the
University of Alabama at Birmingham and President of Pythagoras, Inc., a private consulting company
located in Birmingham, AL, USA. Ralph HB Benedict has received research support from Acorda, Biogen,
Genentech, Genzyme, Mallinckrodt, NIH, NMSS and Novartis; consultancy reimbursement from Biogen,
Celgene, EMD Serono, Genentech, Genzyme, Novartis, Roche, Sanofi, Takeda and VeraSci; CME speaker
fees from Biogen, Celgene and EMD Serono; and royalties from Psychological Assessment Resources,

Inc. Stanley L Cohan has received speaker fees from Biogen, Genentech, Novartis, Roche and Sanofi
Genzyme; and serves on advisory boards or as a consultant to Biogen, EMD Serono, Novartis, Pear
Therapeutics and Sanofi Genzyme. Institutional research support (the Providence Brain and Spine Institute)
is received from AbbVie, Adamas, Alexion, Biogen, Genentech, MedDay, Novartis, Roche, Sage Bionetworks
and Sanofi Genzyme. Bruce AC Cree has received consulting fees from Akili, Alexion, Atara, Biogen, EMD
Serono, Novartis and TG Therapeutics. Florian P Thomas has served as a speaker and/or consultant

for Genentech, Novartis and Sanofi Genzyme; and has received research support from Biogen and Teva
Neuroscience. Xiangyi Meng, Jamie L Weiss and Wendy Su are employees of Novartis Pharmaceuticals
Corporation.

© 2020 Novartis Pharmaceuticals Corporation.

Poster developed for the Consortium of Multiple Sclerosis Centers (CMSC) 2020 virtual event.

This study was sponsored by Novartis Pharmaceuticals Corporation, East Hanover, NJ, USA.

Text: Q6¢1bf

To: BNOVA (86682) US Only

+18324604729 North, Central and South Americas; Caribbean; China
+447860024038 UK, Europe and Russia

+46737494608 Sweden, Europe

Visit the web at:
http://novartis.medicalcongressposters.com/Default.aspx?doc=6¢1bf

Copies of this poster obtained through QR (Quick Response) code are for personal use only
and may not be reproduced without written permission of the authors

Presenting author email address: cutterg@prodigy.net

Scan this QR code
to download a copy
of this poster


mailto"cutterg@prodigy.net

