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Introduction
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1. Kappos L et al. Lancet 2018;391:1263-1273

CDP, confirmed disability progression; m, month; MS, multiple sclerosis; S1P, sphingosine 1-phosphate; SPMS, secondary progressive multiple sclerosis

• Efficacy and safety of siponimod was evaluated in the EXPAND core study, the largest 

randomized, double-blind, parallel-group, placebo-controlled, event-driven Phase 3 trial in 

SPMS patients

o An open-label extension is currently ongoing for up to a total of 7 years

• In the EXPAND core study, siponimod significantly reduced the relative risk of 3mCDP by 21% 

and 6mCDP by 26% compared with placebo and showed benefits in cognitive processing 

speed1

o The safety profile of siponimod was in line with that of other S1P receptor modulators

• Long-term evaluation is important in the treatment of chronic disease progression in MS

o Here we report the safety and efficacy results of the combined core and open-label 

extension parts of EXPAND study



Objective and Endpoints

4

aTime-to-6m confirmed meaningful worsening of  ≥4 points from baseline in SDMT score. 

3m/6mCDP, 3-month or 6-month confirmed disability progression; 6mCW, 6-month confirmed worsening; AEs, adverse events; ARR, annualized relapse 

rate; CPS, cognitive processing speed; EDSS, Expanded Disability Status Scale; SAEs, serious adverse events; SDMT, Symbol Digit Modalities Test; 

SPMS, secondary progressive multiple sclerosis

• To assess the long-term safety and efficacy of siponimod in patients with SPMS 

from the core and extension parts of the EXPAND Phase 3 study

Objective

• Time-to-6mCDP based on EDSS score

• Time-to-6mCWa in cognitive processing speed (CPS) based on SDMT score

• ARR

• Safety (most common AEs, SAEs, AEs of special interest)

Endpoints



Study Design: EXPAND Core+Extension

aExtension data cut-off: April 2019 (Month 36 visit of extension]; total study duration (core+extension): ≤5 years; bOpen-label starts when 

patient has an "event"

EDSS, Expanded Disability Status Scale; EoCP, end of core part; PYs, patient years; SDMT, Symbol Digit Modalities Test; SPMS, secondary 

progressive MS 

EDSS MRI

Screening

Siponimod 2 mg/day (N=1105)

Placebo (N=546)

Total time on studya (core+extension): 

Median (range): 53.1 months (0.2 to 75.1); Mean, 45.1 months; total 6088 PYs

Up to 7 years

Open-label extensionb

(ongoing)Randomisation 2:1

0 6 12 18 24 30 EoCP

Months

3 9 15 21 27 33 36 6 12 18 24 303 9 36

Siponimod 2 mg/day (N=1224)

SDMT



Patient Disposition: Core+Extension

aPatients who received ≥1 dose of randomized treatment (siponimod 2 mg or placebo) in the core/extension parts were included in analysis; 5 patients 

randomized but not treated; bas of 06-Apr-2019

1651 (2:1 Randomisation)a

Siponimod (N=1100)
197 (18%) 

Discontinued 

903 (82%)

Completed treatment phase

1224 (74.1% of randomized)

Entered extension

824 (Continued siponimod)

821 (Received extension drug)

593 (72.2%) 

Ongoing in the extensionb

122 (22%) 
Discontinued 

Placebo (N=546)

424 (78%)

Completed treatment phase

400 (Placebo-siponimod)

399 (Received extension drug)

285 (71.4%)
Ongoing in the extensionb

209 (25.5%) 
Discontinued 

107 (26.8%) 
Discontinued 



Baseline Characteristics at Randomization
Typical SPMS population
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All randomized set. Data represented as mean (SD), unless otherwise specified. aNumber and percentage of patients with missing screening or baseline 

observations are not displayed

EDSS, Expanded Disability Status Scale; Gd+, gadolinium-enhancing; SD, standard deviation; SPMS, secondary progressive multiple sclerosis

Parameter

Siponimod 

N=1105

Placebo

N=546

Age, years 48.0 (7.8) 48.1 (7.9)

>41 years, n (%) 917 (83.0) 443 (81.1)

Duration of MS since the first symptom, years 17.1 (8.4) 16.2 (8.2) 

Time since conversion to SPMS, years 3.9 (3.6) 3.6 (3.3) 

Time since onset of the last relapse, years 5.15 (5.13) 4.52 (4.61)

No relapses in the last 2 years prior to screening, n (%)a 712 (64) 343 (63)

No relapses in the last year prior to screening, n (%)a 878 (79) 416 (76)

EDSS score 5.4 (1.1) 5.4 (1.0)

Median (min-max) 6.0 (2.0-7.0) 6.0 (2.5-7.0)

SDMT score 38.9 (13.99) 39.6 (13.34)

No Gd+ T1 lesions at baseline, n (%)a 833 (75) 415 (76)



Duration of Exposure to Siponimod
Cut-off: 06-Apr-2019

88

SD, standard deviation 

Exposure in months, mean (SD) 42.6 (21.8) 31.0 (12.5) 39.4 (20.4)

Patient-time (patient-years) 3903.6 1078.2 4981.7

As of April 2019, the mean exposure to siponimod was 39.4 months, corresponding to 4981.7 
patient-years

Duration of cumulative exposure 

to study drug

Continuous siponimod

N=1099; n (%)

Placebo-siponimod

N=418; n (%)

Overall siponimod 2 mg

N=1517; n (%)

≥1 day 1099 (100) 418 (100) 1517 (100)

≥6 months 1005 (91.4) 394 (94.3) 1399 (92.2)

≥12 months 929 (84.5) 365 (87.3) 1294 (85.3)

≥18 months 865 (78.7) 336 (80.4) 1201 (79.2)

≥24 months 818 (74.4) 315 (75.4) 1133 (74.7)

≥3 years 728 (66.2) 226 (54.1) 954 (62.9)

≥4 years 615 (56.0) 19 (4.5) 634 (41.8)

≥5 years 278 (25.3) 2 (0.5) 280 (18.5)
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6mCDP, 6-month confirmed disability progression; CI, confidence interval; EDSS, Expanded Disability Status Scale; HR, hazard ratio; 

KM, Kaplan Meier

• The risk of 6mCDP was reduced by 22.3% in the continuous siponimod group 

• Time to 6mCDP was prolonged by 49%

Percentile 

(months)

Placebo-

siponimod

(N=546)

Continuous 

siponimod

(N=1099)

Delay 

(%)

25th 13.6 21.0 54%

30th 18.4 29.8 62%

40th 33.9 44.9 32%

Median 51.7 nr

Number of patients at risk

Siponimod

Placebo

1099

546

960

473

826

371

710

315

624

272

558

238

489

207

453

190

383

158

253

104

158

65

55

12

5

1

0

0

Continuous siponimod group Placebo-siponimod group 

Study month

Transition period
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Effect of Siponimod on 6-month Confirmed Disability 
Progression

Average delay by 49.3% 

across 25th to 40th percentile

Risk reduction: 22.3%

HR (95% CI): 0.78 (0.66; 0.92), p=0.0026
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6mCW, 6-month confirmed worsening; CI, confidence interval; CPS, cognitive processing speed; HR, hazard ratio; KM, Kaplan Meier; n.r, not reached; 

SDMT, Symbol Digit Modalities Test 

Percentile 

(months)

Placebo-

siponimod

(N=546)

Continuous 

siponimod

(N=1099)

Delay 

(%)

25th 18.3 29.6 62%

30th 26.4 39.0 48%

40th 41.3 n.r.

Number of patients at risk

Siponimod

Placebo

1099

541

993

485

813

384

722

335

648

292

573

246

509

219

475

191

415

165

284

114

173

77

64

26

6

0

0

0

Transition period

Risk reduction: 23%

HR (95% CI): 0.77 (0.65; 0.92), p=0.0047
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Continuous siponimod group Placebo-siponimod group 

Average delay of 55.0% 

across 25th to 30th percentile

Study month

Effect of Siponimod on 6-month Confirmed Clinically 
Meaningful Worsening in Cognitive Processing Speed

• The risk of 6mCW in Cognitive Processing Speed was reduced by 23% in the continuous 

siponimod group 

• Time to 6mCW was prolonged by 55%



aNegative binomial regression model adjusted for the core part treatment group; bPoisson regression model adjusted for treatment period (core part, extension part); Both 

also adjusted for country, baseline EDSS, SPMS group (with/without superimposed relapses; baseline definition), and baseline number of T1 Gd+ lesions categories

ARR, annualized relapse rate; EDSS, Expanded Disability Status Scale; Gd+, gadolinium-enhancing; SPMS, secondary progressive multiple sclerosis

Siponimod Significantly Reduced ARR
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Overall ARR was significantly lower in the continuous siponimod versus the switch group 
Relapse rate in the placebo group was lower after switching to siponimod

Between group comparison

(Continuous siponimod vs placebo-siponimod 

group)

Within group comparison

(Within placebo and siponimod 

groups)

0.00

0.02

0.04

0.06

0.08

0.10

0.12

0.14

0.16

A
d

ju
s
te

d
 A

R
R

a

Continuous siponimod

(Core+Extension)

(N=1099)

0.051

(0.04; 0.064)

Placebo-Siponimod

(Core+Extension)

(N=546)

0.106

(0.082; 0.137)

52% reduction

Rate ratio (95% CI): 

0.48 (0.37; 0.62); 

p<0.0001

0.00
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b

Placebo 

(Core)

(n=399)

Placebo-Siponimod 

(Extension)

(n=399)

0.050

(0.034; 0.074)

0.134

(0.100; 0.180)

0.041

(0.033; 0.052)

0.071

(0.056; 0.090)

Siponimod 

(Core)

(n=821)

Siponimod 

(Extension)

(n=821)

62.7% reduction

Rate ratio (95% CI): 

0.37 (0.24; 0.58); 

p<0.0001

42.1% reduction

Rate ratio (95% CI): 

0.58 (0.44; 0.77); 

p=0.0001



Incidence of AEs per 100 Patient Years 
IR ≥3 in Siponimod Group During Core+Extension
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AEs, adverse events; IR, incidence rate computed as number of patients with an AE divided by total exposure for the AE (i.e. cumulated 

exposure until first occurrence or until end of follow-up)

IRs of the most common AEs reported in 

the core+extension parts were consistent 

with those of the core study

Patients with ≥1 AE

n (IR)
Exposure 

(Patient Years)

Core study

Siponimod (N=1099) 981 (249.2) 1674

Placebo (N=546) 446 (172.9) 809

Core+Extension

Siponimod (N=1517) 1420 (184.2) 4982

Placebo (Core) (N=546)

Siponimod (Core) (N=1099)

Siponimod (Core+Extension) (N=1517)



Incidence of SAEs per 100 Patient Years 
IR ≥0.2 in Siponimod Group During Core+Extension
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SAEs, serious adverse events; IR, incidence rate computed as number patient with an SAE divided by total exposure for the SAE (i.e. cumulated 

exposure until first occurrence or until end of follow-up)

IRs of the most common SAEs reported in 

the core+extension parts were consistent 

with those of the core study

Patients with ≥1 SAE

n (IR)
Exposure 

(Patient Years)

Core study

Siponimod (N=1099) 189 (12.1) 1674

Placebo (N=546) 74 (9.5) 809

Core+Extension

Siponimod (N=1517) 463 (10.9) 4982

Placebo (Core) (N=546)

Siponimod (Core) (N=1099)

Siponimod (Core+Extension) (N=1517)



AEs of Special Interest
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*Investigator-reported laboratory AEs; **ALC were blinded in core phase but not in extension which increased lymphopenia in the extension study
aSystem organ class; bNovartis MedDRA Query; cStandard MedDRA query (MedDRA version 19.0); dPreferred term; AEs, adverse events; IR, incidence 

rate computed as number patient with an AE divided by total exposure for the AE (i.e. cumulated exposure until first occurrence or until end of 

follow-up

The incidence rates of AEs of special interest were similar in core and extension study

Core (Double-Blind) Part Core+Extension

AEs
Siponimod 2 mg 

N=1099; n (IR)

Placebo

N=546; n (IR)

Siponimod 2 mg

N=1517; n (IR)

Infections and infestationsa 545 (48.8) 270 (50.2) 958 (37.3)

VZV infectionsb 34 (2.0) 4 (0.5) 86 (1.8)

Herpes simplex virus infectionsb 25 (1.5) 11 (1.3) 44 (0.9)

Bradyarrhythmia during dose titrationb 186 (12.6) 63 (8.3) 297 (7.0)

Hypertensionc* 139 (8.9) 51 (6.6) 252 (5.8)

Liver function tests elevated* 146 (9.3) 22 (2.7) 253 (5.7)

Suicidalityc 18 (1.0) 4 (0.5) 25 (0.5)

Lymphopeniab* 16 (0.9) 0 (0) 175 (3.7)**

Malignanciesc 21 (1.2) 14 (1.7) 78 (1.6)

Basal cell carcinomad 12 (0.7) 7 (0.8) 47 (0.9)



Conclusions
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• The treatment benefit of siponimod observed in the core study was 

sustained with long-term treatment for up to 5 years

o Delay by approximately 50% in time to disability progression and 

to meaningful worsening in cognitive processing speed

• The long-term safety profile of siponimod for up to 5 years remained 

consistent with the core study

• Sustained differences favoring patients on continuous siponimod 

treatment versus patients who switched later from placebo to 

siponimod highlight the value of earlier treatment initiation


