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6 March 2015 
 
The Scottish Medicines Consortium (SMC) has completed its assessment of the above product and 
advises NHS Boards and Area Drug and Therapeutic Committees (ADTCs) on its use in NHS 
Scotland.  The advice is summarised as follows: 
 

ADVICE: following a full submission 
 
fingolimod (Gilenya

®
) is accepted for use within NHS Scotland. 

 
Indication under review: as a single disease modifying therapy in highly active relapsing 
remitting multiple sclerosis (RRMS) for the following adult patient groups: 
 
- Patients with high disease activity despite treatment with at least one disease modifying therapy. 
 
In patients who had high disease activity despite prior disease modifying therapy in the previous 
year, fingolimod reduced the annualised relapse rate compared with another disease modifying 
therapy.  
 
This advice takes account of the benefits of a Patient Access Scheme (PAS) that improves the 
cost effectiveness of fingolimod. This advice is contingent upon the continuing availability of the 
patient access scheme, or a list price that is equivalent or lower, in NHS Scotland.

 

 

 
Overleaf is the detailed advice on this product. 
 
 

Chairman,  
Scottish Medicines Consortium
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Indication 
As single disease modifying therapy in highly active relapsing remitting multiple sclerosis 
(RRMS) for the following adult patient groups:  
- Patients with high disease activity despite treatment with at least one disease modifying 
therapy (for exceptions and information about washout periods see sections 4.4 and 5.1 of 
summary of product characteristics [SPC]).  
These patients may be defined as those who have failed to respond to a full and adequate 
course (normally at least one year of treatment) of at least one disease modifying therapy. 
Patients should have had at least 1 relapse in the previous year while on therapy, and have at 
least 9 T2-hyperintense lesions in cranial magnetic resonance imaging (MRI) or at least 1 
Gadolinium-enhancing lesion. A “non-responder” could also be defined as a patient with an 
unchanged or increased relapse rate or ongoing severe relapses, as compared to the 
previous year.   
or   
- Patients with rapidly evolving severe RRMS defined by 2 or more disabling relapses in one 
year, and with 1 or more Gadolinium-enhancing lesions on brain MRI or a significant increase 
in T2 lesion load as compared to a previous recent MRI. 

 

Dosing Information 
One 0.5mg capsule taken orally once daily with or without food.   
The treatment should be initiated and supervised by a physician experienced in multiple 
sclerosis.  
 

Product availability date 
June 2014 
 

 

Summary of evidence on comparative efficacy 

 
Fingolimod is a sphingosine 1-phosphate (S1P) receptor modulator. After metabolism by 
sphingosine kinase, the active metabolite, fingolimod phosphate, acts as a functional antagonist 
of S1P receptors on lymphocytes, preventing them from crossing the blood brain barrier and 
causing damage to nerve cells in the brain and spinal cord. It is thought that the disease 
modifying effect in multiple sclerosis (MS) is due to this redistribution.1 
 
The Scottish Medicines Consortium (SMC) has previously accepted fingolimod in highly active 
relapsing remitting multiple sclerosis (HA RRMS) in patients with high disease activity despite 
treatment with beta-interferon, as well as in patients with rapidly evolving severe RRMS. The 
previous marketing authorisation for HA RRMS required patients to have been previously 
treated with beta interferon but this has now been extended to allow use in patients who have 
received at least one disease modifying therapy. This submission relates to the use of fingolimod 
in the expanded HA RRMS patient population.   
  
The evidence for the license extension is from post hoc subgroup analyses of the three pivotal 
studies for the initial licensed indication. One active comparator study (TRANSFORMS) and two 
placebo controlled studies (FREEDOMS and FREEDOMS II) recruited patients between 18 and 55 
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years of age with RRMS (revised McDonald criteria) and at least one documented relapse during the 
previous year or at least two documented relapses during the previous two years. Patients were 
required to have a score of 0 to 5.5 on the Expanded Disability Status Scale (EDSS) (range 0 to 10, 
with higher scores indicating a greater degree of disability).

2,3,4 

 

TRANSFORMS was a 12-month study in 1,292 patients, and FREEDOMS and FREEDOMS II 
were 24-month studies in 1,272 and 1,083 patients respectively. All studies randomised patients 
in a 1:1:1 ratio, with stratification for site, to treatment with oral fingolimod 0.5mg or 1.25mg 
once daily or, in the TRANSFORMS study, intramuscular interferon-beta 1a 30 micrograms 
(Avonex®) once weekly, and in the FREEDOMS studies, oral placebo once daily. Baseline 
characteristics in all three studies were consistent with a patient population with clinically active 
RRMS. The primary efficacy end point in all three studies was the annualised relapse rate 
(ARR), defined as the number of confirmed relapses per year, analysed in the intention-to-treat 
(ITT) populations.2,3,4 

 

Subgroup analyses of the TRANSFORMS study have been published. The subgroup included 
patients who, despite prior disease modifying therapy in the year before study entry, had high 
disease activity (defined as patients who had at least as many relapses in the year immediately 
before study entry than in the previous year or who had ≥1 relapse in the year before study 
entry plus ≥1 Gadolinium-enhancing T1 lesion or ≥9 T2 lesions at baseline). The analysis 
included two separate subgroups: those patients who had received only beta-interferon in the 
previous year and those who had received any disease modifying therapy (including beta-
interferon). Over 12 months, fingolimod reduced ARR compared with Avonex® by 61% in 
patients who received prior interferon beta, and by 50% in patients who had received any prior 
disease modifying therapy. The patient numbers corresponding to these specific subgroups 
were not published.5 

 
The submitting company conducted analyses of the pooled FREEDOMS and FREEDOMS II 
studies in the subgroup of patients with highly active RRMS despite previous treatment with a 
disease modifying therapy in the year prior to study entry. These analyses have been published 
as poster presentations. The subgroup included 249 patients receiving fingolimod 0.5mg daily 
and 257 patients receiving placebo.6,7 Fingolimod 0.5mg reduced ARR compared with placebo 
after two years: 0.24 (95% CI: 0.19 to 0.30) versus 0.46 (95% CI: 0.39 to 0.55), respectively; 
ARR ratio 0.52 (95% CI: 0.40 to 0.69). Fingolimod also reduced the risk of disability 
progression, confirmed after 3 months: fingolimod 18% versus placebo 25%; HR 0.66 (95% CI: 
0.45 to 0.96), p=0.031; and after 6 months: fingolimod 10% versus placebo 17%; hazard ratio 
(HR) 0.55 (95% CI: 0.34 to 0.90), p=0.016.6  After two years, the proportion of patients with no 
evidence of disease activity (free from both clinical and MRI-based measures of disease 
activity) was significantly higher in the fingolimod group (24%) than in the placebo group (8.5%); 
odds ratio (OR) 4.02; p<0.001.7 

 
Post hoc analysis of the pooled FREEDOMS/FREEDOMS II studies was conducted for the 
subgroup of patients with highly active disease despite prior treatment with glatiramer acetate in 
the year before study enrolment. The subgroup included 69 fingolimod patients and 87 placebo 
patients. Fingolimod reduced ARR by 53% compared with placebo: (ARR ratio 0.47, p=0.004). 
Patients in the fingolimod group had higher odds of being relapse-free (OR 2.2; p=0.042) and a 
reduced risk of confirmed disability progression at 3 months (HR 0.42; p=0.042) compared with 
placebo.8

 
Fingolimod patients also had fewer Gadolinium-enhancing lesions (93% reduction, 

p<0.001) and new/newly enlarging T2 lesions (84% reduction, p<0.001) versus placebo.9  
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Summary of evidence on comparative safety 

 
Safety data were pooled from the three phase III studies, FREEDOMS, FREEDOMS II and 
TRANSFORMS and have been published in abstract form. The frequency of all adverse events 
and serious adverse events was similar among treatment groups. Discontinuation of study drug 
due to an adverse event occurred in 5.4% of patients receiving fingolimod 0.5mg, 2.8% of 
patients receiving interferon beta-1a and in 6.4% of patients receiving placebo. 10 
 
The overall rate of infections and serious infections was similar among the treatment groups. 
Adverse events that occurred at a frequency of >5% and at a greater frequency in the 
fingolimod groups than placebo included headache, diarrhoea, alanine aminotransferase 
increased, influenza, hypertension and lymphopenia.10 
 
Initiation of fingolimod treatment results in a transient decrease in heart rate and may also be 
associated with atrioventricular conduction delay, including the occurrence of isolated reports of 
transient, spontaneously resolving complete atrioventricular block.11 In the pooled clinical 
studies, bradycardia was reported in 1.0% of patients in the fingolimod 0.5mg group versus 
0.6% in the placebo group; the frequency of first- and second-degree AV block was similar 
between the fingolimod 0.5mg and placebo groups (≤0.5%).10 

 
Other safety concerns include an increased risk of infection and macular oedema.11   

 

Summary of clinical effectiveness issues 

 
Multiple sclerosis is a chronic, inflammatory, demyelinating disease of the central nervous 
system and is the one of the most common causes of neurological disability in young adults.  
 
The licensed indication for fingolimod has been extended to allow its use in patients with highly 
active RRMS after failure of any disease modifying therapy (not only beta-interferons). Prior to 
the license extension it was necessary for these patients to have a year’s trial of a beta-
interferon before starting fingolimod, even if they had failed on another disease modifying 
therapy. 
 
The overall results in the pivotal studies were statistically significant; however, the evidence for 
the indication under review was from post hoc analyses of subgroups. Published analysis of the 
subgroup of patients with high disease activity despite prior disease modifying therapy in the 
year before study enrolment found that, over 12 months, fingolimod reduced ARR compared 
with intramuscular interferon-beta 1a (Avonex®) by 61% in patients who received prior interferon 
beta, and by 50% in patients who had received any prior disease modifying therapy.5 The 
submitting company did not use these results in the economic case but conducted an in-house 
subgroup analysis of highly active RRMS patients corresponding to the subgroup used in the 
pooled FREEDOMS/FREEDOMS II studies.  
 
Limitations of the evidence include the use of post hoc subgroups which reduces the robustness 
of the results. Some of the subgroup results presented in the submission were either 
unpublished or published only as poster abstracts. The studies lasted only one or two years 
which is short for a life-long condition.  
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The comparators used in this submission are beta-interferons and dimethyl fumarate. 
Natalizumab is also licensed for patients with highly active RRMS despite treatment with beta-
interferon or glatiramer acetate but it is not recommended by SMC for use in this indication in 
NHS Scotland. Alemtuzumab has been accepted by SMC for use in adults with RRMS but it 
was not considered  a comparator as this advice was within six months of this submission. A 
Cochrane review published in 2013, ’Immunomodulators and immunosuppressants for multiple 
sclerosis: a network meta-analysis’, evaluated treatments for use in the short-term (up to two 
years). It found differences among the beta-interferon agents with respect to reducing relapse 
rate and prevention of disability progression in RRMS. Subcutaneous interferon-beta 1a (Rebif®) 
was considered to be superior to subcutaneous interferon-beta 1b (Betaferon®) and 
intramuscular interferon-beta 1a (Avonex®). The review concluded that Avonex® has an 
unfavourable benefit/risk balance in RRMS.12  

 
The submitting company presented a Bucher type indirect comparison of fingolimod versus 
dimethyl fumarate (with placebo as the anchor treatment) in adult patients with highly active 
RRMS. The comparison used pooled subgroup data from patients who had received prior 
disease modifying treatment.6,13 The indirect comparison showed that there was a numerically 
lower risk of ARR and confirmed disability progression with fingolimod compared with dimethyl 
fumarate, but these results were not statistically significant. The validity of the indirect 
comparison is not clear as it had a number of limitations. The highly active RRMS subgroup in 
the dimethyl fumarate studies were required to have had prior disease modifying treatment with 
beta-interferon, rather than any disease modifying treatment (which was the case for the 
fingolimod studies). The patient numbers were small, there were no comparative baseline data 
and there were differences in outcome definitions.  
 
Fingolimod is administered orally once daily,11 which is a potential advantage to the patient and 
service over beta-interferons which require subcutaneous or intramuscular administration. 
Dimethyl fumarate is administered orally twice daily.13 

 
Recommended monitoring of fingolimod includes observation of all patients for six hours at 
treatment initiation for signs and symptoms of bradycardia and an ophthalmological evaluation 
(for macular oedema) after 3 to 4 months.11 

 
 Other data were also assessed but remain commercially confidential.* 
 

Summary of comparative health economic evidence 

 
The company submitted a cost-utility analysis comparing fingolimod with dimethyl fumarate and 
intramuscular interferon-beta 1a (Avonex®) in patients with highly active RRMS who have high 
disease activity despite treatment with at least one disease modifying therapy. It was assumed 
that the results for the intramuscular interferon-beta 1a (Avonex®) analysis would generalise to 
other beta-interferons. 
  
A lifetime Markov model was used where patients progressed according to their EDSS score 
and included 21 health states (10 for RRMS, 10 for secondary progressive MS [SPMS], and 
death). The distribution of patients by EDSS score at the start of the model was based on a 
pooled analysis of the various studies, with transitions to the different health states based on 
treatment specific transition probabilities, apart from transitions to SPMS and within SPMS 
which did not differ by treatment. Relapses were also included in the model. 
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Baseline disease progression was included in the model using a combination of the 
FREEDOMS studies and a published 25-year Canadian cohort study that has been used in 
previous MS submissions to SMC. These sources formed the baseline risk of disease 
progression in the model to which treatment-specific relative risks were applied. The relative 
risks of confirmed disability progression and ARR for each treatment compared with placebo 
were then applied to the baseline disease progression rate. A Bucher indirect comparison was 
conducted comparing fingolimod with dimethyl fumarate using placebo as the common 
comparator which showed there was a numerically lower risk of ARR and confirmed disability 
progression with fingolimod compared with dimethyl fumarate, but these results were not 
statistically significant. For the comparison with beta-interferon, there are direct study data 
available from the TRANSFORMS study but the company stated that in order to use the existing 
model structure, the relative treatment effect for beta-interferon versus placebo had to be 
estimated using a Bucher indirect comparison. The results of this analysis showed statistically 
significant improvements for beta-interferon versus placebo in ARR but not confirmed disability 
progression. In the longer term, the effect of treatment on the risk of confirmed disability 
progression and the rate of relapse was assumed to decrease to 75% of the base line effect 
after 2 years and to 50% after 5 years. 
 
The utility values for EDSS health states and relapses were taken from a published UK study 
using EQ-5D data. Based on this study, a utility gain of 0.002 per year was applied in the model 
according to the number of years since diagnosis. This gain was hypothesised to represent 
patients adjusting to their condition over time. Disutilities due to adverse events were also 
included. 
 
Drug acquisition, administration and adverse event costs for fingolimod, dimethyl fumarate and 
intramuscular interferon-beta 1a (Avonex®) were included. No subsequent treatment costs were 
included. A Patient Access Scheme (PAS) is in place for dimethyl fumarate and this was 
included in the analysis by using an estimate of the relevant price of dimethyl fumarate. 
Resource use was included by EDSS health state and relapse and monitoring costs were also 
included. The resource use estimates are consistent with previous MS submissions. 
 
An existing PAS is already in place for fingolimod and was assessed by the Patient Access 
Scheme Assessment Group (PASAG) as acceptable for implementation in NHS Scotland. The 
PAS offers a simple discount on the list price. With the PAS, the cost per quality adjusted life-
year (QALY) for fingolimod versus dimethyl fumarate was estimated to be £8,883 based on an 
incremental cost of £6,852 and a QALY gain of 0.7714. The cost per QALY for fingolimod 
versus beta-interferon was estimated to be £8,313 based on an incremental cost of £5,369 and 
a QALY gain of 0.65. The sensitivity analysis showed that the results were most sensitive to 
changes in the relative risk of progression, with the incremental cost-effectiveness ratio 
increasing to over £200k and £65k per QALY for the dimethyl fumarate and beta-interferon 
comparisons respectively when the 95% CIs were used.  
 
The following issues were noted: 

 The SMC considered the comparison with dimethyl fumarate was the more relevant 
analysis, although it was acknowledged that in practice some patients may be treated with 
natalizumab. 

 The comparison with dimethyl fumarate includes QALY gains based on non-significant 
differences. A cost-minimisation analysis was subsequently provided which showed that 
fingolimod was associated with an incremental cost of £12,395 with the PAS. The company 
argued that this analysis was not appropriate as the point estimates from the indirect 
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comparison show there is a numerical advantage with fingolimod with the confidence 
interval for disability progression only just crossing one. It was also highlighted that the use 
of post-hoc subgroup analysis limits the likelihood of a statistically significant result. The 
Committee noted the company’s points in relation to the data limitations and the challenges 
of demonstrating statistically significant differences when using data from subgroup 
analyses which have wide confidence intervals. Additional analysis was provided by the 
company to test the base case assumptions by reducing the benefit of fingolimod over 
dimethyl fumarate. In addition, the company noted that the probabilistic sensitivity analysis 
results showed there was a relatively high probability that fingolimod would be considered 
cost-effective at a willingness to pay threshold of £30k per QALY. On balance, it was agreed 
that on this occasion, given the limitations with the comparative clinical data and the results 
of the probabilistic sensitivity analysis, it would not be appropriate to assume that there is no 
difference in efficacy between the treatments.  

 An indirect comparison was conducted to provide efficacy data for the comparison with beta-
interferon. However, it should be noted that the confirmed disability progression outcome 
was not statistically significant and the results were sensitive to a scenario where no 
difference was assumed for this outcome. The company again highlighted the reduced 
sample size and power as a result of using post-hoc analyses may explain the lack of 
statistically significant results for all outcomes. 

 The inclusion of an additional utility gain due to patients adjusting to their condition over time 
is unusual, but the results were not sensitive to this. 

 
Despite these limitations, the economic case was demonstrated. 
 

Summary of patient and public involvement 

 
The following information reflects the views of the specified Patient Groups. 
 

 Submissions were received from the MS Society and the MS Trust, both registered charities. 
 

 Both charities have received pharmaceutical company funding in the past two years 
including funding from the submitting company.  
 

 MS is a devastating, incurable and complex long-term neurological condition. Life with 
RRMS is unpredictable, with periods of relapse and remission. People with rapidly evolving 
MS are likely to experience particularly frequent relapses. Symptoms are debilitating and 
distressing and include: intense pain, loss of co-ordination, severe depression, deadening 
fatigue, incontinence, and loss of vision.  MS can also have a significant emotional and 
financial impact on patients, their carers and family members.  
 

 One of the current treatments for these patients, natalizumab, is administered via a monthly 
infusion which causes significant disruption to patients and their carer’s lives. Additionally, a 
potential side-effect concern is the risk of developing Progressive Multifocal 
Leukoencephalopathy (PML), a viral brain infection that can be fatal. Fingolimod is not 
associated with the risk of developing PML and is administered orally once a day which is 
generally preferred as patients can remain at home. 
 

 Fingolimod is a convenient, well tolerated alternative and provides an additional choice for 
the patient.  
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Additional information: guidelines and protocols 

 
The Association of British Neurologists published consensus guideline in 2009: Revised (2009) 
Guidelines for Prescribing in Multiple Sclerosis but they do not include recommendations for 
second-line treatment.14  

 
The Health Technology Board for Scotland (HTBS) published the following statement in January 
2002:  The Health Technology Board for Scotland welcomes the Risk Sharing Scheme for beta 
interferons and glatiramer acetate, announced by the Scottish Executive.  We are pleased that 
this is based on the National Institute for Clinical Excellence (NICE) recommendation to work 
with manufacturers to secure these medicines for patients in a cost effective manner. In light of 
the exceptional circumstances created by the Risk Sharing Scheme, HTBS and the Scottish 
Executive have agreed that HTBS will not provide a Comment on the NICE Technology 
Appraisal Guidance No 32: Beta interferons and glatiramer acetate for the treatment of multiple 
sclerosis. This decision was taken after careful consideration of the needs of patients and health 
professionals in Scotland. As the Health Department Letter detailing the Risk Sharing Scheme 
addresses the implications for Scotland, we believe further authoritative advice in the form of an 
HTBS Comment is not only unnecessary, but may cause unhelpful confusion at this time. HTBS 
will work to ensure that the Scottish data from the Risk Sharing Scheme is taken into account in 
future advice to NHS Scotland on these treatments.15 
 

Additional information: comparators 

 
Intramuscular interferon-beta 1a (Avonex,®) subcutaneous interferon-beta 1a (Rebif®); 
subcutaneous interferon-beta 1b (Betaferon,® Extavia®); dimethyl fumarate.  
 

Cost of relevant comparators 

 
Drug Dose Regimen Cost per year (£) 
Fingolimod 0.5mg orally once daily 19,110 
Alemtuzumab  By intravenous infusion;  

initial course: 12mg/day for 5 
days;  
second course one year later: 
12mg/day for 3 days. 

35,225 in year 1 and 21,135 
in year 2 

Dimethyl fumarate 120mg orally twice daily for 7 
days then 240mg twice daily 

17,506.00 in first year  then 
17,849.00 

 
Natalizumab*  300mg by intravenous 

infusion every four weeks  
14,690 
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Interferon beta 1a (Rebif®) 
 

After initial titration, 44 
micrograms subcutaneously 
three times a week 

10,572.00 

Interferon beta 1a (Avonex®) 
 

30 micrograms 
intramuscularly once a week 

8,502.00 

Interferon beta 1b 
(Betaferon®) 

After initial titration, 250 
micrograms subcutaneously 
every other day 
 
 

7,239 

Interferon beta 1b (Extavia®) After initial titration, 250 
micrograms subcutaneously 
every other day 

7,239 

Doses are for general comparison and do not imply therapeutic equivalence. Costs from eVadis on 
19/12/14; costs for dimethyl fumarate from MIMS on 19/12/14. *Natalizumab is not recommended for use 
in NHS Scotland for the indication under review.  

 

Additional information: budget impact 

 
The submitting company estimated there would be 203 patients eligible for treatment in year 1 
rising to 473 in year 5 with an estimated uptake rate of 50% in each year and a discontinuation 
rate of 7%.  
 
Without PAS 
Note these figures do not include either the fingolimod or dimethyl fumarate PAS. 
 
The gross impact on the medicines budget was estimated to be £1.8m in year 1 and £4.2m in 
year 5. As other medicines were assumed to be displaced, the net medicines budget impact 
was estimated to be £747k in year 1 and £1.4m in year 5. 
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This assessment is based on data submitted by the applicant company up to and including 27 
February 2015. 
 
*Agreement between the Association of the British Pharmaceutical Industry (ABPI) and the 
SMC on guidelines for the release of company data into the public domain during a health 
technology appraisal: 
http://www.scottishmedicines.org.uk/About_SMC/Policy_Statements/Policy_Statements 
 
Drug prices are those available at the time the papers were issued to SMC for consideration. 
SMC is aware that for some hospital-only products national or local contracts may be in place 
for comparator products that can significantly reduce the acquisition cost to Health Boards. 
These contract prices are commercial in confidence and cannot be put in the public domain, 
including via the SMC Detailed Advice Document. Area Drug and Therapeutics Committees and 
NHS Boards are therefore asked to consider contract pricing when reviewing advice on 
medicines accepted by SMC. 
 
Patient access schemes: A patient access scheme is a scheme proposed by a pharmaceutical 
company in order to improve the cost-effectiveness of a drug and enable patients to receive 
access to cost-effective innovative medicines. A Patient Access Scheme Assessment Group 
(PASAG, established under the auspices of NHS National Services Scotland reviews and 
advises NHS Scotland on the feasibility of proposed schemes for implementation. The PASAG 
operates separately from SMC in order to maintain the integrity and independence of the 
assessment process of the SMC. When SMC accepts a medicine for use in NHS Scotland on 
the basis of a patient access scheme that has been considered feasible by PASAG, a set of 
guidance notes on the operation of the scheme will be circulated to Area Drug and Therapeutics 
Committees and NHS Boards prior to publication of SMC advice. 
 
Advice context: 
 
No part of this advice may be used without the whole of the advice being quoted in full.  
 
This advice represents the view of the Scottish Medicines Consortium and was arrived at after 
careful consideration and evaluation of the available evidence. It is provided to inform the 
considerations of Area Drug & Therapeutics Committees and NHS Boards in Scotland in 
determining medicines for local use or local formulary inclusion. This advice does not override 
the individual responsibility of health professionals to make decisions in the exercise of their 
clinical judgement in the circumstances of the individual patient, in consultation with the patient 
and/or guardian or carer. 

http://www.scottishmedicines.org.uk/About_SMC/Policy_Statements/Policy_Statements

