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Real-world experience of fingolimod in
patients with multiple sclerosis (MS Fine):
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Abstract

Background: Fingolimod is approved for the treatment of highly active relapsing—remitting multiple
sclerosis in Europe. There is limited information on its effectiveness and safety in clinical practice
within the UK.

Objective: To evaluate retrospectively the effectiveness and safety of fingolimod in patients with
relapsing—remitting multiple sclerosis who were prescribed fingolimod by UK neurologists within the
National Health Service.

Methods: This was a multicentre, observational study conducted in the UK. Patients were initiated on
fingolimod 0.5 mg 12 months before inclusion in the study. Key efficacy outcomes included annualised
relapse rate and the proportion of patients free from relapses, disability progression and clinical and
radiological disease activity at 12 months following fingolimod initiation. Resource utilisation and
safety outcomes were also assessed.

Results: In 12 months of treatment with fingolimod, the mean annualised relapse rate was reduced by
79%, the majority of patients were free from relapses (83.7%). Based on limited data, most patients were
free from disability progression and clinical and radiological disease activity. More than 90% of patients
continued on fingolimod. Lymphocyte count reductions and liver enzyme increases were observed.
Conclusion: Fingolimod was effective in reducing the disease activity in relapsing—remitting multiple
sclerosis patients requiring an escalation from first-line therapies who were prescribed fingolimod in
clinical practice in the UK.

Keywords: Multiple sclerosis, fingolimod, real-world, observational study, relapsing—remitting multiple
sclerosis, relapsing multiple sclerosis
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Introduction

Fingolimod (FTY720®, Gilenya, Novartis Pharma
AQ), a sphingosine 1-phosphate receptor modulator,
is approved for the treatment of relapsing forms of
multiple sclerosis (MS). Fingolimod improved all
four key measures of disease activity (relapses, mag-
netic resonance imaging activity, disability progres-
sion and brain volume loss) versus placebo in two
24-month FREEDOMS' and FREEDOMS I trials,
and versus interferon (IFN) B-la in the 12-month
TRANSFORMS trial.®> As of May 2018, more than

255,000 patients have been treated with fingolimod
in clinical trials and post-marketing settings, with a
cumulative patient exposure exceeding 566,000
patient-years.*’

In the European Union, fingolimod was approved for
the treatment of patients with highly active relaps-
ing-remitting MS (RRMS) despite treatment with at
least one disease-modifying therapy (DMT) or in
patients with severe RRMS.® In the UK, the
National Institute for Health and Care Excellence
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(NICE) approved fingolimod for the treatment of
adult patients with highly active RRMS despite pre-
vious treatment with IFNf or glatiramer acetate on
the National Health Service (NHS) in England
and Wales.”®

While the efficacy and safety profiles of fingolimod
are established in clinical trials' > and real-world
settings,” "> limited data are available on the effec-
tiveness and safety of fingolimod in the UK. Clinical
experience with fingolimod in daily practice would
be helpful for physicians and other healthcare pro-
fessionals caring for people with MS. The aim of this
study is to determine the effectiveness and safety
outcomes in patients with RRMS who were treated
with fingolimod for 12 months in clinical practice in
the UK.

Methods

Study design

This study was a multicentre, observational, retro-
spective review of medical records from 209 patients
who were treated with fingolimod 0.5 mg as part of
the normal clinical practice at 11 secondary/tertiary
care NHS hospitals in the UK (details of recruiting
hospitals are provided in the Acknowledgements
section). All patients were initiated on fingolimod
at least 12 (43) months before their inclusion in
the study. The study was discussed orally with the
patients and patients provided verbal consent for the
analysis of their medical records. The study protocol
was reviewed and approved by the local
ethics committee.

Study population

The study population consisted of patients with
RRMS under the care of a UK NHS MS specialist
neurology service. Patients were included in the
study if they were diagnosed with RRMS, according
to the revised McDonald criteria 2010,'¢ at least 12
months before fingolimod initiation and were initi-
ated on fingolimod at least 12 months before the date
on which they were approached for study participa-
tion. Patients were required to be under the care of
the participating centre for at least 1 year before
fingolimod initiation. All patients were prescribed
fingolimod in accordance with NICE and NHS
guidelines.”® Patients aged under 18 years at the
time of initiation of fingolimod, and those who
received fingolimod as part of an interventional
study were excluded from this study. In addition,
patients who lacked the capacity to provide consent

or were too unwell to be approached for consent
were excluded from the study.

Patients were divided into three subgroups based on
the use of DMTs prior to fingolimod initiation: those
who had received only one DMT, those who had
received two or more DMTs, and those who received
natalizumab.

Outcome measures

The primary outcome measure was the proportion of
patients free from relapses for 12 months after fin-
golimod initiation. Key secondary outcome meas-
ures included reduction in the annualised relapse
rate (ARR); the proportion of patients free from dis-
ability progression at 12 months following fingoli-
mod initiation, defined as an increase of one point on
the sustained Expanded Disability Status Scale
(EDSS) above baseline (or 1.5 EDSS points if the
baseline EDSS score was 0); the proportion of
patients free from clinical disease activity, defined
as absence of relapses and disability progression 12
months after fingolimod initiation; change from
baseline in the EDSS scores; the radiological disease
activity status at initiation and at 12 months after
fingolimod initiation; and time to first relapse if it
occurred within 12 months.

Data on variables describing the characteristics of
patients who were prescribed fingolimod in clinical
practice were obtained during the study. In demo-
graphics, data on gender and age were collected.
Baseline characteristics included reasons for initiat-
ing fingolimod and DMTs used prior to fingolimod,
EDSS scores at 12 months prior to and during fin-
golimod initiation, the change in EDSS scores prior
to the start of fingolimod initiation, and the duration
of RRMS prior to fingolimod initiation. Resource
use was summarised for the period of 12 months
prior to and the 12 months following fingolimod
initiation by the number and type of hospital visits
and the reasons for visits.

Safety was evaluated by change from baseline in
absolute lymphocyte counts (ALCs) and liver func-
tion tests. Ophthalmic evaluations were performed to
assess macular oedema. The proportion of patients
receiving fingolimod at 12 months after initiation
was also determined.

Statistical analyses

An overall sample size of 300 patients was consid-
ered to provide results of sufficient reliability (con-
fidence interval (CI) of +5% around the expected
outcome of  80%  relapse-free  patients).
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However, variations in the number and types of
patients attending various regional and national spe-
cialist services were anticipated. A total of 215
patients were screened and 209 patients were
enrolled. Based on overlapping Cls, a sample size
of 209 patients was considered valid to obtain
the results.

The proportion and two-sided 95% Cls, calculated
using Wald’s methods, were used to present the pri-
mary endpoint. Categorical variables were presented
as frequencies and percentages. Mean, standard
deviation (SD), median, minimum and maximum
were used to present continuous variables. Where
data were missing or not available from the original
medical record, the affected analyses were con-
ducted using only the results of those patients with
available data.

Results

Patient population

A total of 215 patients consented to participate in the
study, and 209 patients were included in the analy-
sis. Six patients did not meet the inclusion criteria
and were excluded from the analysis. The mean (SD)
age was 42.4 (9.12) years and was similar across the
three subgroups; the majority of patients were in the
age groups of 3140 years and 41-55 years. Women
were predominant in the patient population (72.2%),
with the highest percentage in the natalizumab group
(84.8%; Table 1). Prior to fingolimod initiation,
62.2% (n=130) of patients were previously treated
with one DMT, 22.0% treated with two or more
DMTs (n=46) and 15.8% with natalizumab
(n=33). The most frequently used DMTs before
fingolimod were subcutaneous IFNB-la (43.1%),
followed by intramuscular IFNf-1a (33.0%), glatir-
amer acetate (29.7%) and natalizumab (15.8%). The
mean EDSS score of the overall population at base-
line was 3.6 at the time of fingolimod initiation and
was the highest (4.0) in the subgroup of patients who
received natalizumab previously. Patients who
received one DMT had the longest mean duration
of RRMS (7.5 years; Table 1). In the overall popu-
lation, patients reported lack of efficacy (77.0%) or
intolerance to previous treatment (15.8%) as the pri-
mary reason for initiating fingolimod treatment, with
a similar trend observed in patients who received
one DMT and two or more DMTs. Patients in the
natalizumab subgroup reported a lack of efficacy
(33.3%) as one of the reasons for switching.

Fingolimod exposure

The median duration of fingolimod exposure in the
overall population was 360 days, with 14.8% of the
study population being exposed to fingolimod for
more than 360 days. The median duration of expo-
sure was comparable between the subgroups of
patients who received one and two or more DMTs
(362 vs. 369 days), whereas it was 301 days in
patients who received natalizumab
before fingolimod.

Effectiveness outcomes

Overall, 159 patients (83.7%) were free from relap-
ses for 12 months after fingolimod initiation. This
proportion was the highest in the subgroup of
patients who had received one DMT (88.0%) fol-
lowed by those who received two or more DMTs
(78.6%) and natalizumab (74.2%) before fingoli-
mod (Figure 1). The mean ARR (SD) in the overall
population decreased significantly from 1.52 (0.76)
before fingolimod initiation to 0.32 (0.74) at 12
months after fingolimod initiation, representing a
reduction of 79.0% (P < 0.0001). The reduction in
the ARR was significant in all subgroups of patients,
with the highest reduction observed in patients who
received one DMT (86.1%, P < 0.0001) followed by
those who received two or more DMTs (75.7%,
P <0.0001) and natalizumab (41.2%, P=0.0309;
Figure 2).

At 12 months following fingolimod initiation,
91.3% (21/23) of patients in the overall population
were free from disability progression. In subgroups
of patients who received two or more DMTs or nata-
lizamab, all patients (3/3, each group) were free
from disability progression. Of the patients who
received one DMT, 88.2% (15/17) were free from
disability progression (Table 2).

After fingolimod initiation, 81.8% (18/22) of the
overall population was free from clinical disease
activity. This proportion was the highest in the sub-
group of patients who received one DMT before
fingolimod (87.5%, 14/16); in the subgroups of
patients who received two or more DMTs and
those who received natalizumab, 66.7% (2/3, each
group) were free from clinical disease activity
(Table 2).

Of 93 patients in whom radiological activity was
assessed, 66.7% of patients were free from radiolog-
ical activity. In patients with radiological activity,
22.6% reported new/enlarging T2 lesions and
9.7% showed gadolinium-enhancing T1 lesions
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(Table 2). A higher proportion of patients (17/21;
81.0%) in the subgroup who received two or more
DMTs were free from radiological activity, followed
by subgroups who received one DMT (37/57,
64.9%) or natalizumab (8/15; 53.3%).

The mean EDSS scores at baseline and 12 months
after fingolimod initiation were available for 23

Table 1. Demographics and baseline characteristics of all patients enrolled in the study by previous treatment received

patients. The mean EDSS scores from baseline
decreased in patients who received one DMT
before fingolimod but remained unchanged in the
other subgroups (Table 2).

The mean time to first relapse was 154 days in the

overall population. It was shortest (143.4 days) in the
subgroup that received one DMT, compared with

www.sagepub.com/msjetc
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Figure 1. Proportion of patients free from relapses for 12
months after fingolimod initiation.
DMT: disease-modifying therapy.

H Atbaseline B After 12 months following initiation of fingolimod

79.0% reduction  86.1% reduction 757% reduction 41.2% reduction
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Figure 2. Annualised relapse rates by prior
DMT received.
DMT: disease-modifying therapy.

those who received two or more DMTs (167.3 days)
or natalizumab (157.6 days) prior to fingoli-
mod initiation.

Adherence to fingolimod

At the end of the 12 months after fingolimod initia-
tion, approximately 91.9% of patients from the
overall population were continuing on fingolimod.
In all three subgroups, over 90% of patients were
receiving fingolimod 12 months after treatment ini-
tiation (one DMT 90%; two or more DMTs 96%;
natalizumab 94%). The reasons for fingolimod dis-
continuation included lack of efficacy (n=1),
abnormal lymphocyte count (n=1), abnormal liver
function tests (n = 1), abnormal cardiac monitoring
results (n=1) and other (n=23).

Resource utilisation

The use of NHS resources before and after 12
months of fingolimod initiation is presented in
Table 3. Outpatient visits were predominant both
before fingolimod initiation (97.1%) and after 12
months of fingolimod treatment (95.2%), with the
most common reason for a visit being for neurology
services. Day care admissions increased from 3.8%
to 60.8% within 12 months of fingolimod treatment.

Safety outcomes

Following fingolimod initiation, the mean (SD) of
the lymphocyte count decreased from 1.9 (0.96) at
baseline to 0.8 (2.35) after 12 months. The decrease
in the count was more prominent in patients who
received natalizumab before fingolimod initiation
(2.3 (1.23) at baseline vs. 0.5 (0.24) after 12
months following fingolimod initiation). No cases
of opportunistic infections, including progressive
multifocal leukoencephalopathy or cryptococcal
meningitis, were observed.

After 12 months following fingolimod initiation, the
mean (SD) values of the liver enzymes increased
relative to baseline in all of the subgroups. The sub-
group of patients who received natalizumab prior to
fingolimod showed the lowest mean changes from
baseline for all of the liver enzymes that
were analysed.

Ophthalmic evaluations were conducted in 72.2% of
the overall population after fingolimod initiation and
no cases of macular oedema were reported during
the observation period.

Changes from baseline in ALCs and liver enzymes
are presented in Supplementary Table 1. The sub-
group of patients who received prior natalizumab
treatment showed the greatest mean change in
ALCs and the lowest mean changes for all of the
liver enzymes analysed.

Discussion

We retrospectively reviewed the medical records of
209 patients who received fingolimod for 12 months
as part of clinical practice in the UK. These patients
were older (mean age 42 vs. 39 years) with higher
EDSS scores (3.6 vs. 3.0) compared to the patient
population from PANGAEA, a large prospective,
non-interventional 5-year-long term study from
Germany.'® Prior to fingolimod initiation, more
than 75% of patients received one DMT including
natalizumab and 22% received two or more DMTs,
suggesting that in the UK fingolimod may be pre-
scribed immediately after the first-line treatment has
failed. The most frequently used previous DMT was
subcutaneous IFN-1a, and lack of efficacy was the
main reason for initiating fingolimod. The results of
this study are in line with the known efficacy and
safety profiles of fingolimod in patients with
RRMS."? In addition, patients in the subgroup
with one DMT had better clinical outcomes com-
pared with the two other subgroups, thus further
strengthening the evidence of the effectiveness of
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Table 2. Secondary efficacy outcomes by previous treatment received.

fingolimod on clinical outcomes after the failure of
first-line treatment.

Overall, 83.7% of patients were relapse free 12
months after fingolimod initiation, with 88.0%
relapse free in the subgroup of patients who received
one DMT. These results are consistent with those of
the TRANSFORMS trial, in which approximately
80% of participants were relapse free after 12
months of fingolimod treatment.® These results are
also consistent with published reports from other
real-world studies: in PANGAEA, 69-76% of
patients were free from relapses during the first

4 years."” In a retrospective review of 175 patients
with RRMS from the Kuwait National MS Registry,
the proportion of patients who were free from relap-
ses increased from 33% to 86% post-fingolimod
treatment.” In another study with 317 patients who
started on fingolimod, 87% of the patients were
relapse free at 12 months after fingolimod initia-
tion.'® Approximately 80% of patients were relapse
free in another observational study from the
Middle East.'®

In line with the primary outcome, the mean ARR
decreased from 1.52 to 0.32 at 12 months after

www.sagepub.com/msjetc




Table 3. Resource utilisation before and after fingolimod initiation.

fingolimod initiation in the overall population. The
ARR observed in this study aligns with that of
the FREEDOMS' and TRANSFORMS? trials, and
the PANGAEA real-world study.'” The reduction in
the ARR was high in the subgroup of patients who
received one DMT before fingolimod.

The mean change in EDSS score from baseline
decreased slightly in the 23 patients analysed in
the overall population and in the subgroup of
patients who received one DMT (17 patients). A
total of 21/23 patients analysed from the overall pop-
ulation were free from disability progression in the
12 months after fingolimod initiation. Similar to the
relapse outcomes, 15/17 patients in the subgroup
who received one DMT were free from disability
progression. Similarly, 81.8% of patients from the
overall population were free from clinical disease
activity at 12 months after fingolimod initiation,
with the highest proportion of patients from the sub-
group who received one DMT (14/16 patients).
These results were consistent with outcomes from

the PANGAEA study, in which approximately 60—
73% of patients were free from clinical disease
activity in each year up to 4 years.'’

Consistent with the pharmacodynamic properties of
fingolimod,' ™ a reduction in the lymphocyte count
was observed in patients from all three subgroups;
the total mean change in the lymphocyte count from
baseline was —1.4. There were no cases of opportunis-
tic infections; no progressive multifocal leukoence-
phalopathy infections were observed in those
patients who switched to fingolimod from natalizu-
mab due to a high viral load. No cases of macular
oedema were reported in this study, a known adverse
event with fingolimod treatment that was reported in
0.3% of cases with fingolimod 0.5 mg in clini-
cal trials."

Resource utilisation in terms of outpatient visits to
neurology specialists was predominant before and
after fingolimod initiation and remained unchanged.
However, day care admissions increased largely in

www.sagepub.com/msjetc
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the 12 months after fingolimod initiation. This is
because, as a standard practice in UK, most centres
admit patients during the first dose of administration
to evaluate cardiac safety. In general, a reduction in
healthcare resource utilisation and non-prescription
medical costs were reported with the initiation of
different DMTs such as fingolimod, dimethyl fuma-
rate, IFN, glatiramer acetate and teriflunomide.?®

Approximately 92% of patients continued on fingo-
limod after 12 months of treatment initiation; the
highest proportion was in patients who received
two or more DMTs, with the highest mean duration
of exposure being 368.4 days. These rates are in line
with the real-world data from PANGAEA in which
11-15% of patients discontinued fingolimod in the
second and third year after fingolimod initiation. !

Limitations and generalisability

There are a few limitations to our study as a result of its
observational and retrospective design. Data were col-
lected only from those patients who provided their
consent for participation and, hence, patients who
were too unwell to provide consent may have been
underrepresented. Thus the results might have over-
estimated the proportion of disease-free patients at 12
months. Patient data were collected from the investi-
gating centres only and not from the referring hospitals
or general practitioners, which may have led to miss-
ing information pertaining to treatment and relapses.

The data for change from baseline in EDSS scores
post-fingolimod treatment were available in only 23
patients, which may have impacted the other out-
comes, including the proportion of patients free
from clinical and radiological disease activity. In
the majority of the clinics, it is not regular practice
to assess the EDSS score at regular intervals, which
might have led to the lack of availability of EDSS
data. This may also be due to the dearth of neurol-
ogists (one neurologist per 115,000 population) and
adult neurological services in the UK. Moreover, the
services provided outside regional centres often
focus on diagnosis only, with little provision for
long-term support, which is required for a disease
such as MS.?*%*

Because of its nature as a retrospective study, the
evaluation of outcomes was completely dependent
on the quality and completeness of the information
in the medical records. The lack of a control group
might have introduced bias because the outcomes
were compared with baseline data rather than with
an independent control group. The number of

patients who were available for evaluation of dis-
ability progression and EDSS score was small.
This large amount of missing data on clinical out-
comes may limit the generalisability of the data to
the overall UK population.

Conclusions

This study provides real-world evidence of 12
months of fingolimod treatment in clinical practice
in the UK. Fingolimod has been shown to be effec-
tive in patients who had a failure of first-line treat-
ment, especially in those previously treated with one
DMT, with an adherence to treatment of 90% or
higher 12 months after initiation. Fingolimod treat-
ment improved clinical outcomes such as relapse
rates, disability progression, clinical disease activity
and radiological activity. The effectiveness and
safety results observed in this population were con-
sistent with those from pivotal trials and other real-
world studies.
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