
This study was funded by Novartis Pharmaceuticals Corporation | Poster presented at the 2015 Annual Meeting of the Consortium of Multiple Sclerosis Centers (CMSC) | May 27–30, 2015 | Indianapolis, Indiana, USA

References
1. Confavreux C et al. Brain 2003;126:770–782.
2. Goodin D et al. J Neurol Neurosurg Psychiatry. 2012;83:282–287.
3. Kappos L et al. N Engl J Med. 2010;362:387–401.
4. Calabresi PA et al. Lancet Neurol. 2014;13:545–556.
5. Cohen JA et al. N Engl J Med. 2010;362:402–415.
6. Cohen JA et al. J Neurol. 2013;260:2023–2032.
7. Devonshire V et al. Lancet Neurol. 2012;11:420–428.
8. Goodin D et al. Neurology 2013;80(Meeting Abstracts 1):P07.102.
9. Polman CH et al. Ann Neurol. 2005;58:840–846.

Disclosures
Daniel Ontaneda has received research support from the US National Institutes of Health and the 
US National Multiple Sclerosis Society; and has received consulting or speaking fees from Acorda 
Therapeutics, Biogen Idec, Genzyme, Mallinckrodt Pharmaceuticals, Novartis and Teva Pharmaceuticals. 
Jacqueline Nicholas has received research support from the US National Multiple Sclerosis 
Society, Biogen Idec, the US National Institutes of Health, Actelion Pharmaceuticals, Mallinckrodt 
Pharmaceuticals, Roche and Novartis; and has received consulting fees from Biogen Idec, Genzyme, 
Novartis and Vindico Medical Education. Tobias Derfuss serves on scientific advisory boards for 
Novartis Pharmaceuticals, Merck Serono, Biogen Idec, GeNeuro, Genzyme, Mitsubishi Pharma, Teva 
Pharmaceuticals and Bayer Schering Pharma; has received funding for travel and/or speaker honoraria 
from Biogen Idec, Genzyme, Novartis, Merck Serono and Bayer Schering Pharma; and receives 
research support from Biogen Idec, Novartis Pharmaceuticals, the European Union, the Swiss National 
Foundation and the Swiss MS Society. Xiangyi Meng and Kathleen Hawker are 
employees and stock holders of Novartis Pharmaceuticals Corporation.

Acknowledgments
The authors acknowledge Oxford PharmaGenesis, Oxford, UK, for editorial 
support, which was funded by Novartis Pharmaceuticals Corporation. The final 
responsibility for the content lies with the authors.

Relapse outcomes in patients with multiple sclerosis according to disease duration

Daniel Ontaneda1, Jacqueline Nicholas2, Tobias Derfuss3, Xiangyi Meng4, Kathleen Hawker4

1Mellen Center, Department of Neurology, Cleveland Clinic, Cleveland, OH, USA; 2Departments of Neurology and Biomedicine, University Hospital Basel, Basel, Switzerland; 3Ohio Health Multiple Sclerosis Center, Columbus, OH, USA; 4Novartis Pharmaceuticals Corporation, East Hanover, NJ, USA

CONCLUSIONS
• Across clinical trials, treatment with fingolimod 0.5 mg consistently reduced ARRs compared with placebo and IFNβ-1a IM in patients with RRMS
• Fingolimod 0.5 mg demonstrated consistent efficacy benefits over placebo and IFNβ-1a IM irrespective of time since onset of first symptom or duration of previous treatment, with the exception of patients in the IFNβ-1a IM subgroup previously treated for 1 year or less
• The greatest improvements in ARR with fingolimod 0.5 mg compared with placebo and IFNβ-1a IM were seen in patients with disease duration of less than 3 years
• These findings provide insight into the long-term outcomes of patients with relapsing forms of MS who are receiving DMTs, and suggest that starting fingolimod treatment early is likely to be particularly beneficial
• 

DX62

INTRODUCTION
• Higher annualized relapse rates (ARRs) early in the course of MS have 

been shown to correlate with poorer outcomes, including long-term 
disability1,2 

• In phase 3 clinical trials, fingolimod significantly reduced ARRs in 
patients with relapsing–remitting multiple sclerosis (RRMS) compared 
with placebo (FREEDOMS and FREEDOMS II) and with interferon 
(IFN) β-1a IM (TRANSFORMS)3–5

• Pooling data from FREEDOMS, FREEDOMS II and TRANSFORMS 
provided a larger study population than was available from the individual 
studies for post hoc analyses of the efficacy of fingolimod in subgroups 
with varying duration of either disease or previous exposure to DMTs

 – Analyses of patient subgroups (predefined by age, sex, treatment 
history and baseline disease characteristics) are provided in 
poster DX18

 – S ubgroup analyses based on treatment history are provided in 
poster DX60

OBJECTIVES
• To report the effects of oral fingolimod treatment on ARRs in patients 

with RRMS according to duration of disease and duration of previous 
treatment with DMTs

METHODS
Study designs and participants
• Patients included in the pooled analyses had been randomized to 

receive oral fingolimod 0.5 mg or placebo once daily for 2 years 
(in FREEDOMS and FREEDOMS II)6,7 or to receive oral fingolimod 
0.5 mg once daily or IFNβ-1a IM 30 μg once weekly for 1 year (in 
TRANSFORMS)8

• In the three studies, patients (aged 18–55 years) had been diagnosed 
with RRMS in accordance with the 2005 revised McDonald criteria9, had 
one or more confirmed relapses in the previous year or two or more 
in the previous 2 years, and had a score of 0–5.5 on the Expanded 
Disability Status Scale (EDSS)

Analyses
• Patient subgroups were defined according to:

 – Time since onset of first MS symptom (≥3 versus <3 years before 
randomization)

 – Number of years of previous treatment received (0, ≤1, >1–3, and 
>3 years before randomization)

• Subgroup analyses were performed on the intention-to-treat populations 
pooled from all three trials

• ARRs were obtained using a negative binomial regression model with 
study, treatment, subgroup and treatment-by-subgroup as explanatory 
variables

• 95% CIs are presented and p values indicate the statistical significance 
of treatment differences; p values were hypothesis generated only and 
no adjustments were made for multiple comparisons

RESULTS
Study population
• In total, 2416 patients were included in the pooled analyses: 1212 in 

the fingolimod 0.5 mg group, 773 in the placebo group and 431 in the 
IFNβ-1a IM group. Table 1 presents patient disposition and study drug 
exposure

• Baseline demographics and disease characteristics were similar across 
treatment groups (Table 2)

Annualized relapse rates
• In patients with less than 3 years since onset of first symptom, 

fingolimod 0.5 mg significantly reduced ARR by 69% (p<0.001) versus 
placebo and by 50% (p=0.002) versus IFNβ-1a IM (Figure 1)

• In patients with 3 or more years since onset of first symptom, 
reductions in ARR with fingolimod 0.5 mg were 49% (p<0.001) versus 
placebo and 46% (p<0.001) versus IFNβ-1a IM

• Fingolimod 0.5 mg significantly reduced ARR in patients with  
0, >1–3 and >3 years of treatment before randomization compared 
with placebo and IFNβ-1a IM, but not in patients in the IFNβ-1a IM 
group previously treated for 1 year or less (relative reduction: 35%, 
[p=0.108])
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Table 1. Patient disposition and study drug exposure (randomized population)

Placebo 
(n=773)

IFNβ-1a IM 
(n=435)

Fingolimod 
0.5 mg 

(n=1214)

Completed study, n (%) 587 (75.9) 386 (88.7) 1039 (85.6)

On study drug 535 (69.2) 380 (87.4) 972 (80.1)

Off study drug 52 (6.7) 6 (1.4) 67 (5.5)

Discontinued from the study, n (%) 186 (24.1) 49 (11.3) 175 (14.4)

Abnormal laboratory value 3 (0.4) 1 (0.2) 29 (2.4)

Abnormal test procedure 2 (0.3) 3 (0.7) 6 (0.5)

Administrative problem 5 (0.6) 7 (1.6) 5 (0.4)

Adverse event 34 (4.4) 9 (2.1) 44 (3.6)

Death 2 (0.3) 0 0

Lost to follow-up 28 (3.6) 4 (0.9) 19 (1.6)

Protocol violation 6 (0.8) 2 (0.5) 7 (0.6)

Consent withdrawn 63 (8.2) 16 (3.7) 50 (4.1)

Condition no longer required study 
drug

1 (0.1) 0 0

Unsatisfactory therapeutic effect 42 (5.4) 7 (1.6) 15 (1.2)

Drug exposure, daysa

Mean (SD) 596 (223) 337 (81) 517 (221)

Median (interquartile range) 719 (497–731) 361 (351–370) 576 (363–723)

Drug exposure, patient-yearsb 1261 398 1716
aNumber of days on study drug
bPatient-years calculated as the sum of the number of days on study drug for all patients in the group divided by 
365.25 days 

Table 2. Baseline demographics and patient characteristics  
(randomized population)

Placebo 
(n=773)

IFNβ-1a IM 
(n=435)

Fingolimod 
0.5 mg 

(n=1214)

Baseline demographic factors

Age, years 38.6 (8.6) 36.0 (8.3) 37.8 (8.9)

Sex, female, n (%) 586 (75.8) 295 (67.8) 853 (70.3)

Baseline disease characteristics

Time since diagnosis, years 5.7 (5.5) 4.9 (5.4) 5.2 (5.3)

Number of relapses within past year 1.5 (0.8) 1.5 (0.8) 1.5 (1.0)

Number of relapses within past 
2 years

2.2 (1.3) 2.3 (1.2) 2.2 (1.7)

EDSS score 2.5 (1.3) 2.2 (1.3) 2.3 (1.3)

Number of Gd-enhancing lesions at 
baseline

1.2 (3.1) 1.1 (2.8) 1.3 (4.1)

Treatment history

Treatment-naïve,a n (%) 345 (44.6) 190 (43.7) 531 (43.7)

Previous MS treatment, n (%)
Glatiramer acetate
IFNβ-1a SC
IFNβ-1a IM
IFNβ-1b SC
Natalizumab
Other

190 (24.6)
143 (18.5)
185 (23.9)
120 (15.5)
25 (3.2)
79 (10.2)

67 (15.4)
72 (16.6)
118 (27.1)
69 (15.9)
1 (0.2)
16 (3.7)

228 (18.8)
236 (19.4)
313 (25.8)
173 (14.3)
25 (2.1)
87 (7.2)

All values are presented as mean (SD) unless otherwise stated
aTreatment-naïve patients were defined as those who had not previously received any drugs for the treatment of MS, 
according to MS history case report forms
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Figure 1. ARRs in patient subgroups defined by duration of disease and duration of previous treatment (intention-to-treat population)

ARRs for different treatment groups in the histogram are superimposed
aARRs were 0.414 for the IFNβ-1a IM group and 0.416 for the placebo group. Only the IFNβ-1a IM ARR is displayed
bARR was 0.547 for the IFNβ1a IM group and 0.527 for the placebo group. Only the IFNβ-1a IM ARR is displayed


