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ABSTRACT: Background: The Canadian GILENYA® Go Program™ provides education and support to people with relapsing-
remitting multiple sclerosis during fingolimod treatment. Methods: Data were collected and analyzed from the time of the first individual
enrolled in March 2011 to March 31, 2014. Individuals were excluded if they withdrew from the program prior to receiving the first dose, or
had not completed the first dose observation (FDO) at the time of data cut-off. Reports of adverse effects were validated with a database of
adverse events reported to Novartis Pharmaceuticals Canada Inc. Results: A total of 2,399 individuals had completed FDO at the end of the
three-year observation period. Mean age was 41.2 years; 75.2% were female. The most recent prior therapies reported were interferon-f§
agents (50.2%), glatiramer acetate (31.1%), natalizumab (14.2%), no prior therapy (3.3%), and other agent (1.1%). Reasons for switching
to fingolimod were lack of efficacy (34.9%), side effects (34.6%), and dissatisfaction with injections/infusion (30.4%). Continuation rates
with fingolimod at 12, 24 and 30 months were 80.7%, 76.6% and 76.0%, respectively. The discontinuation rate due to reported lack of
efficacy during the three-year period was 1.3%. There was 94.4% adherence to the scheduled ophthalmic examination. Conclusions: The
GILENYA® Go Program ™ captures data for virtually all fingolimod-treated patients in Canada, enabling the evaluation of fingolimod use
in routine practice. Ongoing patient support and reminders to take the medication, in conjunction with physicians’ and/or patients’
perception of the efficacy and tolerability of fingolimod, resulted in a high rate of continuation during longer-term therapy.

RESUME: Expérience canadienne du traitement au fingolimod: fidélité au traitement et suivi. Contexte: Le Programme canadien GILENYA* Go™P
offre de I’éducation et du soutien aux individus atteints de la forme cyclique de sclérose en plaques pendant le traitement au fingolimod. Méthode: Nous avons
recueilli et analysé les données a partir du moment oti le premier sujet a été inclus dans le programme, avant de recevoir la premiére dose du médicament, entre
mars 2011 et le 31 mars 2014. Les sujets qui se sont retirés du programme avant de recevoir la premiere dose du médicament ou qui n’avaient pas complété les
observations sur la premiere dose (OPD) au moment de I’arrét de la compilation des données ont été exclus de I’étude. Les rapports d’effets indésirables ont été
validés par rapport a une base de données d’incidents thérapeutiques rapportés a Novartis Pharma Canada Inc. Résultats: En tout, 2 399 sujets avaient complété
les OPD a la fin de la période d’observation de 3 ans. L’age moyen des patients était de 41,2 ans et 75,2% des sujets étaient des femmes. Les traitements
antérieurs les plus récents rapportés par les patients étaient des agents interféron f§ (50,2%), I’acétate de glatiramer (31,1%) ou le natalizumab (14,2%), aucun
traitement antérieur (3,3%) ainsi que d’autres agents (1,1%). Les raisons mentionnées pour passer au fingolimod étaient le manque d’efficacité (34,9%), les
effets secondaires (34,6%) et I’insatisfaction en ce qui concerne les injections/infusions (30,4%). Les taux de poursuite du traitement avec le fingolimod apres
12, 24 et 30 mois étaient respectivement de 80,7%, 76,6% et 76,0%. Le taux d’arrét du traitement a cause d’un manque d’efficacité pendant cette période de 3
ans était de 1,3%. Le taux d’observance du calendrier d’examens ophtalmologiques était de 94,4%. Conclusions: Le Programme GILENY A* Go MP recueille
des données de tous les patients traités par le fingolimod au Canada, ce qui permet d’évaluer I’ utilisation du fingolimod en pratique clinique. Le soutien continu
des patients et les rappels aux patients de prendre la médication ainsi que la perception des médecins et/ou des patients concernant I’efficacité et la tolérabilit€
du fingolimod ont entrainé un taux élevé de fidélité au traitement a long terme.
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Fingolimod (Gilenya®) is the first oral therapy to be approved
in Canada and is widely used for the treatment of relapsing-
remitting multiple sclerosis (RRMS) to reduce the frequency of
clinical exacerbations and to delay the progression of physical
disability. Clinical efficacy in RRMS was demonstrated in two
phase III placebo-controlled trials (FREEDOMS, FREEDOMS 1I),
and a phase III comparator trial versus intramuscular interferonf-1a
(TRANSFORMS)."?

With respect to safety, the incidence of severe bradycardia in the
FREEDOMS trial was 0.9% with fingolimod compared to 0.2%
with placebo.! Accordingly, a six-hour observation period is
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required to identify patients who are more susceptible to cardiac
effects during treatment initiation.* The incidence of macular
edema was 0.5%, with most cases occurring in the first four months
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after fingolimod exposure,’ and an ophthalmic examination is
recommended at three to four months after treatment initiation.*

The GILENYA® Go Program™ was launched in Canada in
March 2011 to provide patient support services, reinforce patient
adherence to recommended monitoring and coordinate first-dose
observation (FDO) at dedicated FDO centers. By virtue of the

Go Program™ structure, nearly all Canadian patients prescribed
fingolimod are captured in the database. Few patients may not be
registered due to a lack of physician and/or patient awareness of
the program or requirement for assistance. The program com-
prises approximately 100 FDO sites and 194 ophthalmic clinics
across Canada.

Candidates for fingolimod are enrolled in the patient support
program by their treating neurologist after providing informed
consent and receive a follow-up call from a nurse navigator
specialized in multiple sclerosis (MS) within 24 hours. A reim-
bursement specialist investigates drug reimbursement (public and/
or private insurance). A nurse navigator collaborates with the
treating neurologist, MS center staff and the patient to coordinate
the administration of the first dose at an MS clinic or FDO center.
Patients receive a telephone reminder 24 hours prior to all
scheduled FDO, ophthalmic exam and other appointments. There
is also a patient web portal available for self-reminders. Following
initiation of fingolimod at an FDO center, the treating neurologist
receives an FDO report that summarizes any clinical findings,
adverse events, and electrocardiogram (ECG) results.

The support program also coordinates medication reimburse-
ment, pharmacy services and dispensing of fingolimod by a local
retail or Go Program™" network pharmacy. The nurse navigator
schedules the follow-up ophthalmic examination and reminds the
patient of the appointment. The results of the ophthalmic exam-
ination are forwarded from the ophthalmic clinic to the neurologist.

Data are collected from patient contacts with program staff and
the attending healthcare providers and entered into the Go
Program™ database. The present analysis evaluated patient
adherence to treatment and monitoring after fingolimod initiation,
drug tolerability and adverse effects of interest during the first
three years of the program. Adverse events were those reported by
health care providers or patients and other adverse events may
have occurred.

METHOD

Data were collected and analyzed for patients enrolled in the
Canadian GILENYA® Go Program™ from the time of first
patient enrollment in March 2011 to March 31, 2014. Subjects
were excluded if they withdrew from the program prior to
receiving the first dose or had not yet taken their first dose at the
time of data cut-off. Reports of adverse effects were validated with
a database of adverse events reported to Novartis Pharmaceuticals
Canada Inc.

RESULTS
Demographics

A total of 2,399 patients had completed FDO at the end of the
three-year observation period (Table 1). Mean age was 41.2 years,
and 75.2% were female. The majority of patients resided in the
provinces of Quebec (49.1%), Ontario (23.3%), Alberta (13.8%)
and British Columbia (6.9%), with the remainder in Nova Scotia,
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Table 1: Demographics of patients enrolled in the GILENYA®

Go Program™
Completed first-dose observation 2,399
Female 1,803
Male 596
Female:male ratio 3.03:1
Age, years — mean (range) 41.2 (18-75.5)

New Brunswick, Manitoba, Newfoundland and Labrador,
Saskatchewan and Prince Edward Island.

In Canada, fingolimod is generally prescribed to RRMS
patients who have experienced a suboptimal response or poor
tolerability with a previous disease-modifying therapy (DMT).*
The most recent prior therapies reported by patients (n=2271)
were glatiramer acetate (31.1%), subcutaneous interferon f-la
(25.2%), intramuscular interferon p-la (14.9%), natalizumab
(14.2%), subcutaneous interferon f-1b (10.1%), and other (1.1%)
(Figure 1). Prior use of dimethyl fumarate or teriflunomide
was low due to the recent approval of these agents in Canada.
Fingolimod was the first-line treatment in 76 patients (3.3%).
Patient-reported reasons for switching to fingolimod (n=1848)
were lack of efficacy (34.9%), side effects (34.6%), and
dissatisfaction with injections/infusion (30.5%) (Figure 2).

Continuation rate

At data cut-off, 2,072 patients were currently in treatment and
327 had withdrawn, for an overall continuation rate of 86.4%
(Figure 3). The 12-month continuation rate (n = 1392) was 80.7%.
The 24-month continuation rate (n=778) was 76.6%, and the
30-month continuation rate (n =350) was 76.0%. The proportion

0.4% 0.08% 3.3%

0.6%

n=2271

= GA =IFNb-1aSC

IFNb-1a IM
= Mitoxantrone = DMF = Teriflunomide = None

Natalizumab = IFNb-1b SC

Figure 1: Most recent prior therapies reported by patients in the Go
program database.
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Figure 2: Reason for switching from prior therapy to fingolimod by
patient self-report.

of patients successfully maintained on fingolimod was similar for
those previously treated with intramuscular interferon f-la
(88.2%), subcutaneous interferon p-1a (86.5%), glatiramer acetate
(86.3%), natalizumab (85.1%), and subcutaneous interferon
B-1b (84.3%) but was lower for those most recently treated with
mitoxantrone (69.2%).

A subset of 93 patients (3.9%) underwent a second FDO
during the observation period. The most common reasons for
treatment interruption were patient or physician request (n = 14),
abnormal blood test results (n=12), gastrointestinal symptoms
(n=38), desire to become pregnant (n = 8), and headaches (n=35).
Following the second FDO, 80 of 93 patients (86.0%) were
successfully maintained on fingolimod, with a mean treatment
duration of 298 days at data cut-off.
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Discontinuations and adverse effects

Among the 327 patients (13.6%) in the database who
discontinued therapy, the average time to withdrawal was
181 days. Females (mean age 42.7 years) were more likely than
males (mean age 42.8 years) to withdraw from therapy (14.6% vs.
10.7%). Treatment withdrawal rates were highest in Ontario
(15.8%), Quebec (15.5%) and British Columbia (12.1%), and
<10% in all other provinces. Withdrawals were generally more
common with increasing age. The withdrawal incidence was 5.0%
for those aged 18-20 years; 11.7% for those aged 20 to <30 years;
11.8% for those aged 30 to <40 years; 14.0% for those age 40 to
<50 years; 18.4% for those aged 50 to <60 years; and 11.4% for
those aged > 60 years.

The most common reasons for discontinuation (n =323) were
adverse effects (59.8%), physician request (13.3%), lack of
efficacy (9.3%), and patient request (8.7%) (Figure 4). It should be
noted that during the observation period, there was a revision to
the fingolimod product label to provide additional guidance
concerning patient selection for fingolimod in Canada. A total of
120 of 327 withdrawals (36.7%) occurred during this period
(February 2012 — September 2012). This represented 45.1% of all
withdrawals due to physician or patient request, which may or
may not have been related to the safety, tolerability or effective-
ness of fingolimod.

For the full cohort, the most common adverse effects
associated with discontinuation were low lymphocyte count/
abnormal blood work (7.0%), elevated liver enzymes (4.9%),
gastrointestinal disturbance (3.4%), headache/migraine (3.4%),
and palpitations (2.4%). Most discontinuations occurred in days
30-179 of treatment (Figure 5).

Serious adverse events included breast cancer (n =2, days 288
and 692), Bowen’s disease (n=1, day 453), cervical cancer
(n=1, day 184), kidney cancer (n=1; day 14), pericardial effu-
sion (n =2, day 325), left ventricular dysfunction (n = 1; day 670),
arrhythmia (n=1; day 165), and pulmonary emboli (n=1; day
304). The overall incidence of cancers was 0.21%. There was one

1 2 3 4 5 6 7 8 8 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36

Month

n= 7 42 110 176 270 350 421 520 581 654 721 778 814 864 905 944 983 1029 1073 1130 1171 1251 1327 1391 1473 1553 1640 1734 1814 1881 1951 2055 2127 2224 2313 2385

™

Figure 3: Cumulative continuation rate in the first 36 months of the GILENYA® Go Program™.
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Figure 4: Reasons for fingolimod discontinuation.

death in a 55-year-old female on day 484 of treatment. The cause
of death has not been confirmed.

Other adverse events of interest associated with treatment
discontinuation during the three-year reporting period included
lower respiratory tract infection (n=10), difficulty breathing
(m=9), chest pain (n=8), hypertension (n=7), MS relapse
(n=6), and herpes zoster infection (n=>5). The overall rate of
herpesvirus infections was 1.9%. No cases of progressive
multifocal leukoencephalopathy (PML) were reported.

Two cases of macular edema (on days 8 and 22) were not
attributed to treatment. During the course of therapy, there were 11
additional cases of macular edema (0.46%), and two cases of uveitis
(0.08%). Ophthalmic examinations were reported for 12 of 13 cases.
Treatment was continued in three and discontinued in nine patients;
data were missing for one case. In one case, macular edema was
diagnosed prior to the scheduled ophthalmic examination and
treatment was discontinued. In five cases, abnormalities were
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Figure 5: Time course of adverse events leading to discontinuation.
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detected at the ophthalmic examination and treatment was subse-
quently withdrawn. In three cases, the examination was performed
in week 15 of treatment and abnormalities were reported >25 weeks
afterward, at which time treatment was withdrawn. A delay in
reporting of macular edema may be explained by a delay in con-
firmation of symptoms by an ophthalmologist. For the eight cases of
macular edema leading to discontinuation for which data were
available, the average time from FDO to stopping therapy was
209 days (range 50-460 days).

There were 19 early withdrawals (0.79%), defined as less than
seven days after FDO. Reasons for withdrawal at first dose (days
one to two, n=12) were first-degree atrioventricular (AV) block
(n=4), second-degree AV block (n=3), AV block unspecified
(n=1), bradycardia (n =2), migraine (n = 1) and itchiness (n=1).
For the full dataset, the overall incidence of AV block
(second-degree or higher) was 0.17%. The incidence of all
cardiac-related events (AV block, bradycardia, chest pain,
dizziness) leading to early withdrawal was 0.5%.

Discontinuation due to lack of efficacy

A total of 30 patients (1.3%) starting treatment with fingolimod
discontinued due to self-reported lack of efficacy. The mean time
to discontinuation due to lack of efficacy was 296.5 days (range
14-753 days). Six of these 30 patients had discontinued their
previous treatment due to lack of efficacy while on subcutaneous
interferon p-1a, glatiramer acetate or natalizumab. Eight patients
had received prior treatment with natalizumab or mitoxantrone.
Three patients were previously untreated.

Patient support program effectiveness

Following enrollment in the GILENYA® Go ProgramTM,
a nurse navigator contacts the patient and schedules the FDO
appointment and any pre-FDO assessments, as required.
A follow-up ophthalmic examination is recommended at three to
four months post-initiation. Data were available for 1,998 patients
on treatment and scheduled for an ophthalmic examination
(minimum 120 days on treatment). Overall, there were 1,887
reports (94.4%) of patients attending the scheduled ophthalmic

180-269 days 260-364 days 365-449 days 450-539 days >539 days
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examination, and 1,761 (88.1%) had the examination < 120 days
post FDO. The mean time from FDO to ophthalmic examination
was 102.8 days. Ophthalmic examinations not performed through
the GILENYA® Go Program™ were not recorded in the database.

CONCLUSIONS

The GILENYA® Go Program™ demonstrates that a highly
structured patient program providing education, assistance to
secure reimbursement and appointment scheduling is an effective
means of supporting adherence to therapy and monitoring
requirements for RRMS patients. Adherence is also reinforced by
ongoing daily reminders to take the medication sent to patients by
email and/or SMS texting. Ongoing support by nurse navigators
and other program personnel may have contributed to the high
treatment continuation rate. Indeed, the two-year continuation rate
of 76.6% was comparable to the 75.3% continuation rate seen in
the two-year FREEDOMS trial.! The perceived effectiveness and
tolerability of fingolimod may have also contributed to the high
continuation rate in the program, with a recent single-center ana-
lysis reporting a lower discontinuation rate at three months with
fingolimod versus dimethyl fumarate (8% vs. 18%), which was
largely attributed to a lower dropout rate due to poor tolerability
with fingolimod.” The group subsequently reported a one-year
continuation rate with fingolimod of 72.5%,° which was lower
than the 80.7% rate at one year reported in this analysis.

The Go Program™ continuation rate at three years is higher
than the cumulative persistence rate at two years of 41.5-47.4%
with injectable DMTs seen in real-world practice in Canada.’
A comparison with the natalizumab continuation rate cannot be
made since patients frequently discontinue natalizumab for
reasons other than poor tolerability, such as anti-JC virus antibody
status, duration of treatment, and abnormal laboratory values. It
was also noteworthy that the Go database represents generally
older RRMS patients than those enrolled in controlled clinical
trials and most had received a prior DMT, including 14.2% who
had switched from natalizumab. Patients may have been more
motivated to remain on treatment or to resume fingolimod after
treatment interruption because of prior treatment failure.
However, the database was not designed to capture the reasons for
the rates of adherence and persistence.

First-dose administration was well tolerated, with a withdrawal
rate at FDO of less than one percent. The overall incidence of
second-degree or higher AV blocks with fingolimod 0.5 mg was
0.17%. This was somewhat lower than the 0.2% rate that has been
previously reported in a pooled analysis of phase III trials.®

The 0.46% incidence of macular edema was similar to the
0.5% rate reported in the pooled safety analysis of phase II and I1I
trials.” The mean time to reporting of macular edema was about
seven months.

Adbverse effects associated with treatment discontinuation were
similar to what has been seen in the clinical trial setting and
included elevated liver enzymes, gastrointestinal symptoms and
headache. Low lymphocyte counts, which occur as part of the
mechanism of action of fingolimod, were also a common reason
for discontinuing therapy. Most withdrawals due to adverse
effects occurred in the first six months of treatment, suggesting
that more intensive efforts at managing adverse effects, such as
gastrointestinal upset, headache and fatigue, in the initial months
of therapy may help to promote adherence.
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The database analysis has a number of limitations. Due to
patient privacy, the GILENYA® Go Program™ has limited
access to clinical information, such as comorbidities, concomitant
therapies, duration of RRMS, duration of prior DMT use and JC
virus antibody status, which may have provided information on
the patients who initiated fingolimod and their individual need for
support and education. Patients enrolled in the program represent
those seen in routine clinical practice and this cohort may differ
from those studied in clinical trials. Information reported to the
program by health care providers and patients may be incomplete;
with respect to adverse event reporting, events may be over- or
underreported by patients, or may not have been medically con-
firmed. In addition, no follow-up information is obtained after a
patient withdraws from the program, with the exception of the
three to four month ophthalmic exam appointment.

While patient support databases have their limitations,
obtaining information in this manner may provide important
insights on the patient experience after initiating a treatment for
RRMS. This analysis of the GILENYA® Go Program™ database
indicates that patients can successfully complete the required
six-hour observation period, and can be satisfactorily managed
over the longer term, as evidenced by the high rate of continuation
over the first three years of therapy.

Interim analyses were reported in
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