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Long-term effects of fingolimod in

multiple sclerosis

The randomized FREEDOMS extension trial
A

ABSTRACT

Objective: To assess long-term safety and efficacy of fingolimod in patients with relapsing-
remitting multiple sclerosis (RRMS).

Methods: Patients completing FTY720 Research Evaluating Effects of Daily Oral Therapy in MS
(FREEDOMS) were eligible for this dose-blinded, parallel-group extension study, continuing fingo-
limod 0.5 mg/day or 1.25 mg/day, or switching from placebo to either dose, randomized 1:1.
Efficacy variables included annualized relapse rate (ARR), brain volume loss (BVL), and confirmed
disability progression (CDP). Between-group analyses were conducted in the intent-to-treat (ITT)
population from FREEDOMS baseline to end of study. Within-group analyses compared years
0-2 (FREEDOMS) and years 2-4 (extension) in the extension ITT population.

Results: Of 1,272 patients (FREEDOMS ITT population), 1,033 were eligible, and 920 enrolled in
the extension study (continuous-fingolimod: 0.5 mg [n = 331], 1.25 mg [n = 289]; placebo-
fingolimod: 0.5 mg [n = 155], 1.25 mg [n = 145]); 916 formed the extension ITT population
(n=330;n=287;n=154;n=145)and 773 (84%) completed. In the continuous-fingolimod
groups, ARR was lower (p < 0.0001), BVL was reduced (p < 0.05), and proportionately more
patients were free from 3-month CDP (p < 0.05) than in a group comprising all placebo-
fingolimod patients. Within each placebo-fingolimod group, ARR was lower (p < 0.001, both)
and BVL was reduced after switching (p < 0.01, placebo-fingolimod 0.5 mg). Rates and types of
adverse events were similar across groups; no new safety issues were reported.

Conclusion: Efficacy benefits of fingolimod during FREEDOMS were sustained during the exten-
sion; ARR and BVL were reduced after switching.

Classification of evidence: This study provides Class IV evidence that long-term fingolimod treat-
ment is well-tolerated and reduces relapse rates, disability progression, and MRI effects in
patients with RRMS. Neurology® 2015;84:1582-1591

GLOSSARY

AE = adverse event; ARR = annualized relapse rate; BVL = brain volume loss; Cl = confidence interval; EDSS = Expanded
Disability Status Scale; EoS = end of study; FREEDOMS = FTY720 Research Evaluating Effects of Daily Oral Therapy in
MS; Gd = gadolinium; HR = hazard ratio; ITT = intent-to-treat; MS = multiple sclerosis; RRMS = relapsing-remitting multiple
sclerosis; TRANSFORMS = Trial Assessing Injectable Interferon vs FTY720 Oral in Relapsing-Remitting MS.

Fingolimod (FTY720), a sphingosine 1-phosphate receptor modulator, is the first oral disease-
modifying therapy approved for the treatment of relapsing multiple sclerosis (MS)."* Clinical
efficacy was investigated in 3 double-blind, randomized, phase 3 trials in patients with relapsing-
remitting MS (RRMS): Trial Assessing Injectable Interferon vs FTY720 Oral in Relapsing-
Remitting MS (TRANSFORMS), FTY720 Research Evaluating Effects of Daily Oral Therapy
in MS (FREEDOMS), and FREEDOMS 11>~
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In TRANSFORMS, fingolimod reduced
annualized relapse rate (ARR) at 1 year by
52% compared with IM interferon-p-1a,
and showed significant benefits on MRI out-
comes, including brain atrophy.’ In the 24-
month  placebo-controlled FREEDOMS
trial, fingolimod 0.5 mg significantly reduced
ARR (0.18 vs 0.40 on placebo; p < 0.001),
disability progression (hazard ratio 0.70; p =
0.02), MRI lesion activity (number of new or
enlarged lesions on T2-weighted images, gad-
olinium [Gd]-enhancing lesions; p < 0.001
for all), and brain atrophy (brain volume loss
[BVL] at 2 years, —0.84% vs —1.31% on
placebo; p < 0.001).* Fingolimod 0.5 mg
also significantly reduced ARR, MRI meas-
ures, and brain atrophy over 2 years in the
FREEDOMS 1I trial.> The FREEDOMS 11
trial was similar in design and objectives to
FREEDOMS, except it included additional
measures (e.g., Holter monitoring) at the
request of the Food and Drug Administra-
tion.” We report results from the FREE-
DOMS trial extension, the objective of
which was to evaluate the long-term efficacy,
safety, and tolerability of fingolimod in pa-
tients with RRMS.

METHODS Study oversight and design. Study oversight
and steering committee members have been reported previously.*
This extension study consisted of a dose-blinded, parallel-group
phase and an open-label phase; the study was to continue until
drug approval and availability. A protocol amendment stopping
use of fingolimod 1.25 mg in all MS clinical studies was made in
November 2009, when unblinding of the FREEDOMS trial
revealed higher discontinuation rates following an adverse event
(AE) and little efficacy benefit associated with the 1.25-mg dose
compared with the 0.5-mg dose.* Following this amendment, all
patients began to transfer to the open-label phase, receiving
fingolimod 0.5 mg/day. Between June 2010 and June 2011,
patients who had participated in the phase 27 and phase 3°~
clinical trials could migrate from the respective extension studies
to continue on fingolimod 0.5 mg in a separate open-label study

(LONGTERMS [ClinicalTrials.gov number NCT01281657]).

Standard protocol approvals, registrations, and patient
consents. All patients who completed the 24-month FREEDOMS
trial were eligible for the extension (ClinicalTrials.gov number
NCT00662649); locations and eligibility criteria for FREEDOMS
have been described.* Exclusion criteria included discontinuation of
study drug due to an AE or onset of chronic immune system discase
requiring immunosuppressive treatment during FREEDOMS. All
patients gave written informed consent. The study was conducted
in accordance with the International Conference on Harmonisation
Guidelines for Good Clinical Practice and with the Declaration of
Helsinki.** The protocol and all amendments were approved by each

site’s institutional review board/independent ethics committee.

Randomization and masking. The randomization procedure
used in FREEDOMS has been described.* Patients who received
fingolimod in FREEDOMS continued on the same blinded dose
in the extension. Patients who received placebo in FREEDOMS
were re-randomized (1:1) to oral fingolimod 0.5 mg or 1.25 mg
once daily in the extension; a separate medication randomization
list was produced by the study sponsor, using a validated system
that automated the random assignment of medication numbers to
medication packs containing the study drug. Patients,
investigators, site personnel, independent evaluating physicians,
and first dose administrators remained blinded to the treatment
dose until the implementation of the protocol amendment.
During the dose-blinded phase, study drug was packaged in a
blinded fashion and was dispensed by the investigator
according to patients’ randomization numbers. Thereafter, all
patients received open-label fingolimod 0.5 mg once daily, but
remained blinded to their treatment assignment during

FREEDOMS.

Procedures and assessments. In order to maintain blinding of
drug assignment during FREEDOMS, all patients were moni-
tored by an independent physician following their first dose of
drug in the extension, which was taken the day after the last dose
during FREEDOMS. Definitions for ARR and disability progres-
sion have been reported.” Relapse and safety assessments were
scheduled at months 24.5, 25, 26, and 27, and then every 3
months. Expanded Disability Status Scale (EDSS) score was as-
sessed every 3 months by a specially trained and certified inde-
pendent physician not involved in the patients’ care.'
Standardized MRI scans were obtained every 12 months and
processed centrally at the MS MRI Evaluation Center (Basel,
Switzerland). Relapse, safety, EDSS assessments, and MRI scans
were also obtained at the end of the extension and at follow-up
visits. Safety was overseen by an independent data and safety
monitoring board. Details of clinical and MRI assessments are
given in the supplemental data on the Neurology® Web site at
Neurology.org.

Statistical analysis. Sample size was based on the number of pa-
tients who entered the extension rather than statistical power cal-
culation. Between-group comparisons of the effects of continuous
vs delayed initiation of fingolimod therapy were evaluated in the
FREEDOMS intent-to-treat (ITT) population (all patients
randomized in FREEDOMS who received at least one dose of
study drug, including patients who did not enter the extension
study). Comparisons were made for outcomes assessed from
FREEDOMS baseline (month 0) to end of study (EoS),
between continuously treated patients (continuous fingolimod
0.5 mg or 1.25 mg groups) and all patients who switched from
placebo to fingolimod (combined switch group). Within-group
comparison of treatment effects between months 0 and 24
(during FREEDOMS) and months 24 and 48 (during the
extension) was made in the extension ITT population (all
randomized patients who received at least one dose of extension
study drug) and in the subgroup of patients within the extension
ITT population who completed 48 months of therapy (48-
month completer population). Baseline characteristics and safety
outcomes were assessed using descriptive statistics. Extension-
phase efficacy analyses were exploratory and 2-sided (significance
level, 0.05), with no adjustment for multiple analyses. Details of
statistical tests used for between-group and within-group analyses
are given in the supplemental data.

Classification of evidence. Given that safety and efficacy were
demonstrated in FREEDOMS, the extension phase was designed

to determine if treatment effects are sustained beyond 2 years, if
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switching from control to active therapy replicates this efficacy,
and whether late-onset safety events occur. This study provides
Class IV evidence that daily fingolimod 0.5 mg is well-tolerated in
the long term, with no late-onset safety events. Patients switching
to fingolimod experienced fewer relapses, Gd-enhancing lesions,
and T2 lesions (all p < 0.001) after switching. When compared
over the whole observation period with those initially randomized to

placebo, patients initially randomized to fingolimod retained the

benefits of earlier treatment: lower ARR (p < 0.0001),
proportionately  fewer with  confirmed  disability
progression (p < 0.05), fewer Gd-enhancing and T2 lesions
(» < 0.0001), and less BVL (p < 0.05).

patients

RESULTS Of 1,272 patients randomized (FREE-
DOMS ITT population), 1,033 (81%) completed
FREEDOMS and were eligible for the extension;

[ Figure 1 Patient disposition

Reasons for discontinuation from FTY720 Research Evaluating Effects of Daily Oral Therapy in MS (FREEDOMS) were reported previously.* Only those
patients who completed FREEDOMS were eligible to enter the extension phase; 38 patients in the fingolimod 0.5 mg group, 43 in the fingolimod 1.25 mg
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group, and 32 in the placebo group decided not to participate in the extension. GCP = good clinical practice. ITT = intent to treat.
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[ Table 1 Demographic and clinical characteristics at entry to FREEDOMS (extension safety population)

Continuous fingolimod 1.25 mg?®

(n = 289)

Continuous fingolimod 0.5 mg

(n=331)

Placebo-fingolimod 1.25 mg?

(n = 145)

Placebo-fingolimod 0.5 mg

(n = 155)

Characteristic

204 (70.6)

234 (70.7)

107 (73.8)

106 (68.4)

Female, n (%)

53 (36.6) 137 (41.4) 106 (36.7)

60 (38.7)

Previous MS treatment, n (%)

36.6 (9.2); 35 (19-55) 36.5 (8.6); 36 (18-55) 37.2(8.9); 38 (17-55)

38.1 (8.3); 37 (18-55)

Age, y

8.4 (7.1); 6 (0-32) 8.0 (6.6); 7 (0-34) 8.2 (6.7); 7 (0-29)

7.8 (5.9); 7 (1-28)

Time from first MS symptom, y

1.5(0.9); 1 (0-6) 1.5(0.8); 1 (0-5) 1.5 (0.8); 1 (0-6)

1.4 (0.6); 1 (0-3)

Relapses in 1 y before enrollment

2.2(1.4); 2 (1-10) 22(1.2);2(1-11) 21 (1.3); 2 (1-10)

21(1.1);2(1-7)

Relapses in 2 y before enrollment

2.4 (1.3); 2.0 (0.0-5.5)

2.4 (1.2); 2.0 (0.0-5.5) 2.3 (1.3); 2.0 (0.0-5.5)

2.4 (1.3); 2.0 (0.0-5.5)

EDSS score

1.1 (2.3); 0(0-18) 1.1 (2.7); 0 (0-25) 1.5 (4.0); 0 (0-37) 1.7 (4.0); 0 (0-26)

Gd-enhancing lesion count

7,406 (9,125); 3,577 (0-43,580)

5,971 (6,508); 3,236 (0-29,709) 6,458 (7,844); 3,276 (0-47,148)

5,659 (6,775); 2,958 (0-35,523)

Volume of T2 lesions, mm?3

1,513 (86.4); 1,515 (1,251-1,716) 1,521 (80.9); 1,528 (1,171-1,733) 1,516 (90.6); 1,516 (1,217-1,764)

1,516 (79.6); 1,523 (1,315-1,723)

Normalized brain volume, mL

Abbreviations: EDSS = Expanded Disability Status Scale; FREEDOMS = FTY720 Research Evaluating Effects of Daily Oral Therapy in MS; Gd = gadolinium; MS = multiple sclerosis.

2 All patients receiving fingolimod 1.25 mg/day were switched to fingolimod 0.5 mg/day after the 1.25 mg/day dose was discontinued from all MS clinical studies. Continuous variables are presented as mean (SD)

and median (range).

920 patients (89%) entered the extension (extension
safety population), 916 (99.6%) of whom formed the
extension ITT population, and 773 (84%) com-
pleted. Patient flow by treatment group and reasons
for discontinuation are shown in figure 1; a data sum-
mary of patients who chose not to enroll is included
in the supplemental data. At FREEDOMS baseline,
disease and patient characteristics in the extension
ITT population were similar across treatment groups,
although the mean number of Gd-enhancing T1
lesions and T2 lesion volumes were slightly higher
in the continuous fingolimod than in the switch
groups (table 1). Baseline characteristics of the 48-
month completer population (table e-1) and of the
extension ITT population were similar.

The FREEDOMS study ran from 2005 to 2009
and the extension ran from February 2008 to June
2011. Time spent in the extension depended on the
time of enrollment and when migration to LONG-
TERMS commenced at each study site. Over 90%
of patients (856/920) completed 12 months of treat-
ment in the extension (i.e., attended the month 36
visit), 88% (811/920) reached month 42, 44%
(402/920) reached month 48, and 9% (87/920)
reached month 54. The respective mean (SD) duration
of exposure to fingolimod in the extension safety pop-
ulation was 1,394 (208) and 1,372 (225) days in the
continuous fingolimod 0.5 mg and 1.25 mg groups,
and 669 (206) and 626 (248) days in the placebo—
fingolimod 0.5 mg and 1.25 mg switch groups.

Efficacy. From month 0 to EoS, ARR in the continu-
ous fingolimod groups was lower than in the combined
switch group (figure 2A), corresponding to reductions
of 48% (ARR ratio 0.52 [95% confidence interval (CI)
0.42-0.64]) and 54% (ARR ratio 0.46 [95% CI 0.37—
0.57]) for the fingolimod 0.5 mg and 1.25 mg doses,
respectively (both p < 0.0001). Similar advantages
favoring the continuous fingolimod groups over the
combined switch group were seen for the proportion
of relapse-free patients at EoS and for the risk of relapse
from month 0 to EoS (figure 2B). Comparing months
24-48 with months 0-24 within group in the
extension ITT population, ARRs were significantly
reduced in both switch groups, and remained low in
the continuous fingolimod groups (table e-2). When
the same within-group comparison was made in the
48-month completer population, the reduction in
ARR was significant in the placebo—fingolimod 0.5
mg switch group (p < 0.0001), and showed a trend
toward reduction in the placebo—fingolimod 1.25 mg
switch group (p = 0.0643).

At EoS, the proportions (95% CI) of patients free
from 3-month (figure 2C) and 6-month confirmed dis-
ability progression in the continuous fingolimod groups

were 74% (69%—78%) and 80% (76%—84%) in the
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[ Figure 2 Between-group comparisons (month O to end of study, FREEDOMS ITT population) ]
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(A) Annualized relapse rate (ARR) estimated from a negative binomial model adjusted for treatment, pooled country, number of relapses in the 2 years before
enrollment, and FTY720 Research Evaluating Effects of Daily Oral Therapy in MS (FREEDOMS) baseline Expanded Disability Status Scale score; p values
are for the ARR ratio between active treatment ARR and placebo ARR. (B) Time to first confirmed relapse with Kaplan-Meier estimate of patients free from
relapse at end of study (EoS). 2Censor flags indicate the time in study for patients with no confirmed relapse during the time interval, patients for whom
follow-up ended before a confirmed relapse occurred, and patients who dropped out prior to a relapse. (C) Time to 3-month confirmed disability progression
based on EDSS score with Kaplan-Meier estimate of patients free from progression at EoS. (D) Cumulative number of new or newly enlarged T2 lesions
compared using a negative binomial model adjusted for treatment, FREEDOMS baseline volume of T2 lesions, and pooled country. (E) Cumulative number of
gadolinium (Gd)-enhancing T1 lesions from month O to EoS, including patients with all assessments during that time interval; p values are for comparisons
with the placebo-fingolimod group. AbRR = absolute risk reduction; Cl = confidence interval; NNT = number needed to treat.
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0.5 mg group, 74% (70%—-79%) and 79% (75%—
84%) in the 1.25 mg group, and 66% (61%—71%)
and 73% (68%-77%) in the combined switch group.
Compared with the combined switch group, the respec-
tive risk of disability progression confirmed after 3
months and 6 months was reduced by 27% (hazard
ratio [HR] 0.73 [95% CI1 0.56-0.95]; p = 0.0189) and
31% (HR 0.69 [95% CI 0.51-0.93]; p = 0.0140) in
the continuous fingolimod 0.5 mg group and by 29%
(HR 0.71 [95% CI 0.55-0.93]; p = 0.0138) and 30%
(HR 0.70 [95% CI 0.52-0.95]; p = 0.0211) in the
continuous fingolimod 1.25 mg group.

From day 0 to EoS, BVL was significantly lower in
the continuous fingolimod 0.5 mg and 1.25 mg

groups than in the combined switch group (figure
3A). For analysis of BVL, evaluable patients in the
extension ITT population coincided with those
evaluable in the 48-month completer population. In
this group, the rate of BVL during months 24—48 was
lower after switching to fingolimod 0.5 mg, and
showed a trend toward reduction after switching to
1.25 mg compared with months 0-24 on placebo.
During months 24-48, there were no differences
among the 4 treatment groups in rates of brain vol-
ume reduction (figure 3B).

The mean number of new or newly enlarged T2 le-
sions from month 0 to EoS was significanty lower in
both continuous treatment groups than in the combined

[ Figure 3 Percentage brain volume change ]
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o (n=259) 0.5 mg (n=299) 1.25 mg (n=250)
£
o -0.5
ey
[
S o 101
=
02
)
> > —1.5-
@ '% 1.7 -1.6
S8, (-1.91, -1.43) (~1:88, ~1.40)
. p=0.0013 p=0.0010
-2.2
-25- (-2.51, -1.97) O Placebo
M Fingolimod 0.5 mg
B Fingolimod 1.25 mg
B Months
0 0-24  24-48 0-24  24-48 0-24  24-48 0-24 24-48
e 027
S~ —0.4-
5
5 g —0.6
O 3 -0.8-
<8
o —1.04
2 s
co —-124
3
-1.4 4
= 142
-1.6- (-1.82, -1.51
-1.02) (-2.03,
| I . | - |
p =0.0084 p = 0.0621 p=0.2218 p=0.3974
Placebo—fingolimod Placebo—fingolimod  Continuous fingolimod = Continuous fingolimod
0.5 mg 1.25mg 0.5 mg 1.25 mg
(n=49) (n=41) (n=109) (n=75)

(A) Between-group comparisons of changes in brain volume from month O to end of study in the FTY720 Research Evalu-
ating Effects of Daily Oral Therapy in MS (FREEDOMS) intent-to-treat (ITT) population. Percentage brain volume change
was compared using a rank analysis of covariance adjusted by treatment, normalized brain volume at FREEDOMS baseline,
and country. (B) Within-group comparisons (months 24-48 vs months 0-24) in the extension ITT population and 48-month
completer subgroup. Comparisons were made with the Wilcoxon signed-rank test. All patients receiving fingolimod 1.25
mg/day were switched to fingolimod 0.5 mg/day after the 1.25 mg/day dose was discontinued from all multiple sclerosis
clinical studies. In this analysis, the evaluable individuals in the extension ITT population coincided with those evaluable in
the 48-month completer subgroup; therefore the findings shown represent those for both groups. n = number of patients
with brain volume change data for both time periods. Cl = confidence interval.
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switch group (figure 2D). The cumulative mean number
of Gd-enhancing T1 lesions from month 0 to EoS was
also significandy lower in the continuous fingolimod
groups than in the combined switch group (figure 2E).
In each switch group in the extension ITT population,
there was a significant reduction in the mean number of
Gd-enhancing T1 lesions and of new or newly enlarged

T2 lesions, and a significant increase in the proportion of
patients free from Gd-enhancing T1 lesions or new or
newly enlarged T2 lesions during months 2448 com-
pared with months 0-24 (table e-2). The clinical and
MRI outcomes of the 48-month completers (table e-3)
were similar to those of the FREEDOMS ITT popula-
tion during the FREEDOMS study.*

[ Table 2 Adverse events (extension safety population) ]

Continuous fingolimod
1.25 mg® (n = 289)

Continuous fingolimod
0.5 mg (n = 331)

Placebo-fingolimod
1.25 mg® (h = 145)

Placebo-fingolimod

Adverse event, n (%) 0.5 mg (n = 155)

Any AE 148 (95.5) 133 (91.7) 314 (94.9) 272(94.1)
Infection 109 (70.3) 100 (69.0) 240 (72.5) 204 (70.6)
Cardiac disorder 10 (6.5) 6 (4.1) 19 (5.7) 19 (6.6)
Abnormally elevated hepatic enzymes 20 (12.9) 28 (19.3) 24 (7.3) 24 (8.3)
AE leading to study drug discontinuation 14 (9.0) 14 (9.7) 15 (4.5) 16 (5.5)

Most commonly reported AEs®
Nasopharyngitis 44 (28.4) 39 (26.9) 84 (25.4) 82 (28.4)
URT infection 24 (15.5) 23 (15.9) 58 (17.5) 39 (13.5)
Lymphopenia 17 (11.0) 19 (13.1) 52 (15.7) 52 (18.0)
Headache 26 (16.8) 18 (12.4) 41 (12.4) 27 (9.3)
Influenza 12(7.7) 9(6.2) 33(10.0) 30 (10.4)
Lymphocyte count decrease 14 (9.0) 12 (8.3) 16 (4.8) 29 (10.0)
ALT increase 9(5.8) 16 (11.0) 11(3.3) 10(3.5)

SAEs®
Any SAE 11(7.1) 17 (11.7) 31 (9.4) 31(10.7)
Hepatobiliary disorders 0 0 0 2(0.7)

Cholelithiasis 0 0 0 2(0.7)
Infections/infestations 1 (0.6) 2(1.4) 8 (2.4) 8(2.8)
Appendicitis 0 0 2(0.6) 1(0.3)
Neoplasms® 2(1.3) 3(21) 7 (21) 5(1.7)
Basal cell carcinoma® 0 2(1.4) 4(1.2) 4 (1.4)
Uterine leiomyoma 0 0 2 (0.6) 0
CNS disorders 1(0.6) 1(0.7) 6(1.8) 5(1.7)
MS relapse 0 0 0 3(1.0
Epilepsy 0 0 2(0.6) 0
Psychiatric disorders 0 4 (2.8) 2(0.6) 1(0.3)
Depression 0 2(1.4) 0 0

Other AEs of special interest
Herpesvirus infection 14 (9.0) 14 (9.7) 40 (12.1) 31 (10.7)
Sinus bradycardia 1 (0.6) 1(0.7) 1(0.3) 3 (1.0
Bradycardia 1 (0.6) 2(1.4) 1(0.3) 2(0.7)
Bradyarrhythmia 0 0 0 1(0.3)
Macular edema 1 (0.6) 0 1 (0.3) 1 (0.3)

Abbreviations: AE = adverse event; ALT = alanine aminotransferase; MS = multiple sclerosis; SAE = serious adverse event; URT = upper respiratory tract.
2 Patients on fingolimod 1.25 mg switched to fingolimod 0.5 mg after the 1.25 mg dose was discontinued.

® AEs by preferred term reported in 10% or more of patients in any treatment group during the extension.

¢List contains total number of SAEs and lists separately all SAEs reported in =2 patients in any organ system class in any treatment group.

9 Benign, malignant, and unspecified (including cysts and polyps).

¢Including 3 SAEs reported after database lock.
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Safety during the extension study. The proportions of
patients experiencing any AE, infections/infestations,
cardiac disorders, or serious AEs were broadly similar
across all groups (table 2). The most frequently re-
ported AEs were nasopharyngitis, upper respiratory
tract infection, lymphopenia, headache, and influenza
(table 2). Abnormal hepatic enzyme levels were most
common among patients switching to fingolimod 1.25
mg, and were more common in the switch groups than
in the continuous fingolimod groups. Among AEs of
special interest, there were 3 instances of macular
edema, none of which was classified as serious. AEs
leading to discontinuation of study drug occurred less
frequently in the long-term continuous fingolimod
groups than in the switch groups, and the most
frequent events included lymphopenia, increased
alanine aminotransferase, basal cell carcinoma, and
dyspnea (each occurring in <1.4% of patients in any
treatment group); there were no deaths.

Small increases in blood pressure were observed in
patients in the switch groups, while blood pressure in
patients in the long-term continuous treatment
groups remained stable over time. Consistent with
first-dose effects seen in FREEDOMS and with other

411 3 transient decrease

previous clinical experiences,
in heart rate and a delay in atrioventricular conduc-
tion were observed in patients in the switch groups
upon fingolimod initiation. Symptomatic first-dose
bradycardia was seen in 2 patients, one with symp-
toms of severe dizziness and one with a mild feeling of
cold. A transient episode of second-degree atrioven-
tricular block on day 1 of therapy was reported in one
patient who was asymptomatic and completed the
extension study.

Five pregnancies were reported; 2 patients had
normal, full-term pregnancies and delivered healthy
babies. One patient had a therapeutic abortion when
an ultrasound revealed that the fetus had tetralogy of
Fallot. Another patient had a therapeutic abortion
after an ultrasound revealed fetal death. One patient
had an elective abortion.

DISCUSSION This extension of the pivotal FREE-
DOMS study provides robust evidence that the low
level of disease activity seen with fingolimod during
years 1 and 2 in FREEDOMS was sustained during
years 3 and 4, suggesting persistence of the treatment
effect. Overall, this study confirmed there was no rele-
vant difference between the 2 fingolimod doses regard-
ing clinical and MRI-related outcomes. Patients who
started fingolimod during the extension experienced
significant improvements in clinical and MRI
measures, essentially replicating, in this within-group
comparison, the findings from the between-group
comparison in FREEDOMS. However, patients
who were initally randomized to fingolimod and

continued therapy for a mean period of
approximately 46 months still retained an advantage
based on clinical and paraclinical measures at EoS,
compared with those who delayed starting treatment
until the extension study. This observation both
supports the evolving position in the MS community
for early treatment and provides evidence for a
continued effect of fingolimod for up to 4 years.
Fingolimod was the first MS treatment to demon-
strate a beneficial effect on BVL in phase 3 studies

4> and with IM interferon-

compared with placebo,
B-1a’ The comparably low rates of BVL across all
groups during this extension study are consistent with
the assumption that the effect of fingolimod on this
structural outcome is continuous and not confined to
the treatment initiation phase. Further analyses and
long-term observations must clarify the biological and
functional implications of this effect.

The lack of a placebo-control group in our study
limits conclusions regarding efficacy. Participants
knew that the placebo arm had terminated, but
their treatment assignment during FREEDOMS re-
mained blinded, as did their dose, until all partici-
pants received fingolimod 0.5 mg. Personnel at
the MRI evaluation center remain blinded to treat-
ment assignment, with no access to individuals’
clinical data. Bias could result from differential
drop-out of patients experiencing a lack of efficacy
or AEs during FREEDOMS, but notably, baseline
characteristics among patients completing 48
months were comparable to those in the
FREEDOMS ITT population. Similarly, bias could
arise because approximately 11% of eligible patients
chose not to enroll in the trial extension. Their
reasons were not recorded, but an exploratory anal-
ysis comparing enrollers and nonenrollers is
described in the supplemental data. Finally, the
study was terminated before all patients reached
month 48 on study medication. Therefore, periods
for within-group comparisons varied, but this vari-
ation was similar across treatment groups.

No new safety findings were observed in this
extension compared with the 2-year controlled trial.
As expected, AEs associated with treatment initiation
were increased in the switch group; however, the inci-
dence of AEs, serious AEs, and AEs related to fingo-
limod’s mode of action were similar across groups.
The overall frequency of AEs was also similar across
treatment groups in FREEDOMS, but AEs associ-
ated with discontinuation of treatment (primarily
liver enzyme elevations) were more common in the
fingolimod 1.25 mg group than in other groups.*'?
This was not particularly evident in the extension;
increased alanine aminotransferase was among the
AEs that led to discontinuation, but this was recorded
in all groups.
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The lower percentage of patients who discontinued
fingolimod owing to AEs in the continuous groups vs
the switch groups may partly reflect selective drop-out
of patients who experienced these AEs with fingolimod
during FREEDOMS (cardiac AEs, macular edema,
hepatic enzyme elevation),? but this also suggests good
tolerability of long-term treatment, with no late-
occurring, unexpected safety findings. This is supported
by a recent safety analysis of several clinical studies of
fingolimod in RRMS that included patients with over 7
years of exposure to the drug.'? Cardiac effects associ-
ated with initiation of fingolimod were transient and
have been reviewed extensively elsewhere.'® Blood pres-
sure increased slightly in patients initiating fingolimod
during the extension, but remained stable in the
continuous-treatment groups, suggesting that this effect
occurs early with fingolimod and then plateaus after the
first few months of treatment.'>"

In this extension study, we found continuously
low disease activity among patients initially random-
ized to fingolimod, and significant improvements in
clinical and MRI outcomes after patients switched
to fingolimod from placebo. The fact that patients
starting early on fingolimod retained the advantage
gained in their first 2 years of treatment compared
with those initially randomized to placebo accentu-
ates the importance of early treatment and implies a
continuous benefit of fingolimod on both clinical
measures and BVL. In conjunction with the absence
of new safety or tolerability issues, these findings sup-
port the value of fingolimod in the long-term treat-
ment of RRMS.
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Expanding the Discussion on Sports Concussion

The American Academy of Neurology is expanding upon its hugely successful 2014 conference
on sports concussion to make the 2015 Sports Concussion Conference even better! Brought to
you by the world’s leading experts on concussion, this premier three-day event will take place
July 24 through 26, 2015, at the Colorado Convention Center in Denver. Early registration
deadline savings end June 29, 2015. Visit AAN.com/view/ConcussionConference to learn more
and register.
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