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Thank you for agreeing to give us your views on the technology and the way it should 
be used in the NHS. 
 
Patients and patient advocates can provide a unique perspective on the technology, 
which is not typically available from the published literature. 
 
To help you give your views, we have provided a template. The questions are there 
as prompts to guide you. You do not have to answer every question. Please do not 
exceed the 8-page limit. 
 
 
About you 
 
Your name:  Amy Bowen 
 
 
Name of your organisation:  Multiple Sclerosis Trust 
 
 
 
Are you (tick all that apply): 
 


- a patient with the condition for which NICE is considering this technology? 
 
- a carer of a patient with the condition for which NICE is considering this 


technology? 
 
   an employee of a patient organisation that represents patients with the 


condition for which NICE is considering the technology? If so, give your 
position in the organisation where appropriate (e.g. policy officer, trustee, 
member, etc) 


      Director of Service Development 
 
- other? (please specify) 
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What do patients and/or carers consider to be the advantages and 
disadvantages of the technology for the condition? 
 
1. Advantages 
(a) Please list the specific aspect(s) of the condition that you expect the technology to 
help with. For each aspect you list please describe, if possible, what difference you 
expect the technology to make. 
 
The MS Trust is in contact with over 40,000 people affected by MS; that's people with MS, 
their families, friends and the health care professionals who help manage MS.  A major 
component of our work is supporting people with health-related issues and enabling informed 
decision making with their health professionals.   
 
MS is commonly diagnosed between the ages of 20 and 40, at a time when people are 
developing careers, starting families, taking on financial obligations.  Approximately 80% will 
have relapsing remitting MS (RRMS).  Through our enquiry service we are only too aware of 
the devastating impact MS relapses can have both in the short and long term.   We speak 
daily to people who are dealing with issues relating to relapsing remitting MS: coping with the 
impact of diagnosis, choosing which treatment to take, understanding and balancing 
risk/benefit profiles, dealing with difficulties of self-injection or side effects, and coping with 
physical and financial consequences of relapses.  
 
MS relapses are unpredictable in onset, severity, type of symptoms, and duration.  Recovery 
is often incomplete, leading to accumulation of disability with each successive relapse.  
Residual disability may be apparent, such as impaired mobility, but may also be less overt, 
such as depression, fatigue, cognitive problems or sexual dysfunction.  The more invisible 
consequences of a relapse can often be overlooked by health professionals, family and work 
colleagues yet impact on quality of life and capacity to remain in employment as profoundly 
as more apparent symptoms.   
 
Relapses have a significant impact on the ability to work, leading to time off work (and 
potentially loss of employment) both for the person with MS and informal carers, resulting in 
considerable direct and indirect financial burden, both for the individual, their family and the 
state.  They can have a profound effect on a person's daily activities, social life and 
relationships and present considerable psychosocial and emotional challenges for both the 
individual and for family and friends.   
 
In a cash-strapped NHS, the reality is that services to support people coping with a relapse, 
such as physiotherapy or the provision of equipment or carers, are often limited or non-
existent.  The quality of and access to care is highly dependent on where someone lives.  
Individuals contacting the MS Trust frequently report that the urgent access to 
physiotherapists or occupational therapists necessitated by a rapid onset of symptoms is 
rarely possible.  A recent caller to our enquiry service reported a 10 week waiting list to see a 
physiotherapist for treatment of walking problems following a relapse.  As well as prolonging 
the effect of the relapse on someone's life, these delays risk compounding problems, 
introducing further distress to the individual and cost to the NHS. 
 
Research evidence supports the treatment of people with relapsing remitting MS early in the 
disease to prevent axonal damage and irreversible disability.  Current practice in the 
management of RRMS is active and acknowledges that even if people with MS continue to 
have relapses while on therapy, they may still be deriving benefit from the treatment.  State of 
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the art approach to treating relapsing remitting MS aspires to minimal or no evidence of 
disease activity; reducing relapse rates is an essential component of this aim. 
 
A treatment which either eliminates or reduces the frequency and severity of relapses is a 
major benefit for people affected by relapsing remitting MS.   
 
Teriflunomide offers 
• at least comparable efficacy at reducing relapse rates compared to current disease 


modifying treatments  
• consequent avoidance of residual disability 
• reduction in asymptomatic lesions 
• practical/convenient route of administration, with advantage of once daily dosing 
 
 
(b) Please list any short-term and/or long-term benefits that patients expect to gain 
from using the technology. These might include the effect of the technology on: 
 - the course and/or outcome of the condition 
 - physical symptoms 
 - pain 
 - level of disability 
 - mental health 
 - quality of life (lifestyle, work, social functioning etc.) 
 - other quality of life issues not listed above 
 - other people (for example family, friends, employers) 
 - other issues not listed above 
 
1.  Relapse reduction 
In TEMSO, the pivotal phase III clinical trial, teriflunomide reduced relapse rates by 
approximately 31% compared to placebo.  Current first line disease modifying treatments 
(beta interferon and glatiramer acetate) reduce relapses by a similar amount, approximately 
30%.  However, comparing results from clinical trials may not be valid, since there may be 
significant differences in study populations.   
 
Results of the TOWER study, which have been presented at a scientific meeting, reported a 
36% reduction in relapse rates compared to placebo. 
 
2.  Reduction in disability progression 
In the TEMSO clinical study, the higher dose of teriflunomide (14 mg/day) reduced disability 
progression by 30% compared to placebo. 
 
3.  Reduced administration of steroids and fewer hospital admissions 
In the TEMSO study, compared with placebo, 14mg/day teriflunomide reduced the annualized 
number of relapses requiring hospitalization by 59%, reduced the annualized rate of relapses 
requiring steroids by 34% and emergency medical attention by 42%.   Reducing the use of 
steroids decreases the long-term effects of their usage and subsequent complications such 
as osteoporosis.   Reducing hospitalizations has economic benefits as well as minimising the 
psychological and practical impact of relapses on the individual and family.  Reducing 
emergency medical attention also has economic benefits. 
O'Connor P et al.  Effect of teriflunomide on relapses leading to healthcare resource use: 
results from the TEMSO study.  5th Joint triennial congress of the European and Americas 
Committees for Treatment and Research in Multiple Sclerosis Amsterdam, The Netherlands 
19.10.2011 - 22.10.2011, P250  
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http://registration.akm.ch/einsicht.php?XNABSTRACT_ID=138203&XNSPRACHE_ID=2&XN
KONGRESS_ID=150&XNMASKEN_ID=900 
  
4.  Quality of life and symptom control 
A common theme from our contacts with people affected by MS is the strain of living with the 
unpredictability of MS.  People with MS have a significantly higher rate of depression than the 
normal population with in excess of 50% having an episode of depression during the course 
of their disease.  Active management with teriflunomide and the consequent reduced rate of 
relapses is likely to help people feel in control of their condition and reduce the level of 
depression.   
 
Analysis of the TEMSO study data reported a trend towards improvement of quality of life 
measures for teriflunomide, although the results did not achieve statistical significance. 
O'Connor P et al.  Impact on health-related quality of life of teriflunomide treatment by 
estimating utilities in patients with relapsing multiple sclerosis: results from TEMSO post hoc 
analysis.  Annual Meeting of the European Neurological Society, Prague, Czech Republic, 
09.06.12 - 12.06.12,  P462. 
http://registration.akm.ch/einsicht.php?XNABSTRACT_ID=150683&XNSPRACHE_ID=2&XN
KONGRESS_ID=165&XNMASKEN_ID=900  
 
5.  Oral route of administration 
Overwhelmingly, an oral route of administration is seen as a real benefit by people with MS.  
Through supporting people who are taking one of the current first line treatments, we are 
aware that the requirement for long-term injections places a burden on them and in some 
cases leads to a decision not to start treatment or results in reduced adherence.  Self-
injecting is painful, results in anxiety and stress; can lead to skin reactions and complications 
at injection sites; may be difficult for people whose manual dexterity is limited, requiring help 
from carers and families; and imposes restrictions on a number of aspects of general living. 
 
 
2. Disadvantages 
Please list any problems with or concerns you have about the technology. 
Disadvantages might include: 
- aspects of the condition that the technology cannot help with or might make worse 
- difficulties in taking or using the technology 
- side effects (please describe which side effects patients might be willing to accept 


or tolerate and which would be difficult to accept or tolerate) 
- impact on others (for example family, friends, employers) 
- financial impact on the patient and/or thier family (for example cost of travel needed 


to access the technology, or the cost of paying a carer) 
 
1.  Side effect profile 
In clinical trials, teriflunomide's main side effects included diarrhoea, nausea, hair thinning 
and raised liver enzyme levels.  In TEMSO, the drop out rates from diarrhoea were 0.3%, for 
nausea 0.3% and for hair thinning 0.5-1.4%.   
  
 
3. Are there differences in opinion between patients about the usefulness or 
otherwise of this technology? If so, please describe them. 
 
We are not aware of any.  From discussions with people who are newly diagnosed, the 
majority with relapsing remitting MS expect to start treatment early.  There will always be 
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individual preferences about route of administration, benefit and risk balance and practicalities 
linked to daily routines.  
 
 
4.  Are there any groups of patients who might benefit more from the technology than 
others? Are there any groups of patients who might benefit less from the technology 
than others? 
 
We are submitting this response in advance of the EMA licensing decision and without in 
depth knowledge of any subgroup analysis that may have taken place on the clinical data. 
 
We anticipate that teriflunomide will be licensed as a first line treatment for relapsing remitting 
MS.  In clinical trials, teriflunomide has been well-tolerated.  Following FDA approval in the 
States, there have been no safety concerns and specific sub-groups who might benefit more 
or less from the drug have not been identified  
 
A common topic of our discussions with people with RRMS relates to difficulties associated 
with self-injection.  People who are currently using one of the injectable DMTs should not be 
excluded from switching to teriflunomide if, following discussions with their neurologist, this is 
considered appropriate.  This would allow them to benefit from greater clinical efficacy and a 
more practical route of administration. 
 
 
Comparing the technology with alternative available treatments or 
technologies 
NICE is interested in your views on how the technology compares with existing 
treatments for this condition in the UK.  
 
(i) Please list any current standard practice (alternatives if any) used in the UK.  
 
The current drug therapies that are available as first line treatments are: 
Avonex - interferon beta 1a  
Betaferon and Extavia - interferon beta 1b 
Rebif - interferon beta 1a 
Copaxone - glatiramer acetate 
Tysabri - natalizumab 
Gilenya - fingolimod.  Approved by NICE as a second line treatment when relapse rates 
remain unchanged or increase despite at least 12 months beta interferon treatment.   
 
 
(ii) If you think that the new technology has any advantages for patients over other 
current standard practice, please describe them. Advantages might include: 
- improvement of the condition overall 
- improvement in certain aspects of the condition 
- ease of use (for example tablets rather than injection) 
- where the technology has to be used (for example at home rather than in hospital) 
- side effects (please describe nature and number of problems, frequency, duration, 
severity etc) 
 
Beta interferons and glatiramer acetate reduce relapse rates by approximately 30%, 
teriflunomide to a similar extent, approximately 30%.  We know from regular conversations 
with people with MS that some choose not to start or continue treatment with current disease 
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modifying treatments because of injection anxiety or side effects.  From their perspective, the 
greater efficacy, oral route of administration of teriflunomide and freedom from flu-like and 
injection site side effects will be significant advantages.  
 
Natalizumab is approved by NICE for people with rapidly evolving severe MS; it appears to 
have a greater efficacy than teriflunimide although the two drugs have not been compared in 
head-to-head clinical trials.  We would expect this group to continue to be treated with 
natalizumab; while the majority of people taking natalizumab do not have concerns about 
monthly visits to hospital out-patient clinics for infusions, many do talk to us about their 
concerns about the risk profile of natalizumab. 
 
Fingolimod is approved by NICE as a second line treatment only after 12 months of beta 
interferon treatment.  This has created a roadblock in the treatment pathway for people who 
continue to relapse with glatiramer acetate, as they will only be eligible for fingolimod if they 
switch to one of the beta interferons for a further 12 months, which are unlikely to be more 
efficacious.  For patients the most important issue is getting access to the right drug at the 
right time and not experiencing needless, avoidable and burdensome delay.  The same 
problem will arise for those who continue to relapse while taking teriflunomide or one of the 
other new disease modifying treatments currently going through licensing and appraisal.  
While we recognise that this situation results from the wording of the EMA licence for 
fingolimod, we wish to flag up the clinical issues it has created and urge NICE to consider 
how this could be resolved in the best interest of patients and the NHS. 
 
 
(iii) If you think that the new technology has any disadvantages for patients 
compared with current standard practice, please describe them. Disadvantages 
might include:  
- worsening of the condition overall 
 - worsening of specific aspects of the condition 
- difficulty in use (for example injection rather than tablets) 
- where the technology has to be used (for example in hospital rather than at home) 
- side effects (for example nature or number of problems, how often, for how long, 


how severe). 
 
None, although as noted above it is unclear how people will tolerate side effects of 
teriflunomide (nausea, diarrhoea and hair thinning) in routine use. 
 
 
Research evidence on patient or carer views of the technology 
If you are familiar with the evidence base for the technology, please comment on 
whether patients’ experience of using the technology as part of their routine NHS 
care reflects that observed under clinical trial conditions. 
 
Taking any drug in the context of a clinical trial, with greater attention from health 
professionals, will be different from taking it in routine NHS care.  Given the ease of oral 
administration of teriflunomide, there are two main risks: a risk of lower levels of adherence 
(intentional or unintentional) and a risk that people may become disconnected from MS 
services.  MS nurses and other MS professionals will have a key role in promoting adherence, 
and continue to have a key role in managing other symptoms that individuals may experience 
as part of their MS.  People will need to be informed about side effects and closely supported 
to avoid early discontinuation of treatment. 
 







Appendix G – Patient/carer organisation statement template 
 


NATIONAL INSTITUTE FOR HEALTH AND CLINICAL EXCELLENCE 
 


Single Technology Appraisal (STA) 
 


Teriflunomide for treating relapsing forms of multiple sclerosis 
  


 
 


 
Are there any adverse effects that were not apparent in the clinical trials but have 
come to light since, during routine NHS care? 
 
None that we are aware of.  Teriflunomide has not been used in routine NHS care. 
 
 
Are you aware of any research carried out on patient or carer views of the condition 
or existing treatments that is relevant to an appraisal of this technology? If yes, 
please provide references to the relevant studies. 
 
Bevan S, et al.  Ready to Work?  Meeting the Employment and Career Aspirations of People 
with Multiple Sclerosis.  Work Foundation: London; 2011  
http://www.theworkfoundation.com/DownloadPublication/Report/289_289_MS3.pdf  
• This report highlighted the problems faced by people of working age in the UK and 


showed that people with MS lose an average of 18 working years, with many dropping 
out of employment very rapidly after diagnosis.   


 
MS Society.  A lottery of treatment and care – MS services across England and the UK.  MS 
Society: London; 2013 
http://mslottery.mssociety.org.uk/wp-content/uploads/2013/04/England-ms-lottery.pdf 
• Across the UK, only 40% of those that are eligible are taking a disease modifying 


treatment. 
 
Multiple Sclerosis International Federation.  MSIF survey on employment and MS.  MSIF: 
London; 2010 
http://www.msif.org/about-ms/day-to-day-living-with-ms/employment-education-and-
ms/employment-and-ms-survey.aspx 
• Having stable MS was rated as the most important factor enabling people with MS to 


remain in work.  Disease modifying treatments were listed as one of the top five factors 
enabling people to remain employed. 


 
 
Availability of this technology to patients in the NHS 
What key differences, if any, would it make to patients and/or carers if this technology 
was made available on the NHS? 
 
MS remains a cause of severe disability for many young adults.  Current first line treatments 
have demonstrated effectiveness at reducing relapses but the oral route of administration and 
low incidence of side effects of teriflunomide would undoubtedly be beneficial.   
 
An oral route of administration would have a major impact on the quality of life of the person 
with MS and their families and friends; reduced relapses and less disability have profound 
personal benefits for quality of life, employment and active participation in society 
 
 
What implications would it have for patients and/or carers if the technology was not 
made available to patients on the NHS? 
 
There is potential for greatly increased costs to the NHS and state if the technology is not 
made available. Oral route of administration is preferred by the majority of people with MS, so 
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we anticipate greater uptake of this treatment, leading to better quality of life for people with 
MS and their families and friends. 
 
If the technology is not made available, there is potential for a greater burden on the NHS, to 
the economy and to carers in the short term to support relapses, since these require steroid 
treatment, time off work, and can require significant care to be provided to the individual in 
relapse. In the long term, since relapses can result in individuals accumulating disability, there 
are significant NHS-related costs in caring for more severe MS, including the potential for 
increased A&E attendance, hospital admissions and treatment – sometimes in ITU; provision 
of expensive equipment such as wheelchairs; as well as the potential loss of economic 
activity of family members caring for people with MS.  
 
 
Are there groups of patients that have difficulties using the technology? 
 
None that we are aware of. 
 
Equality 
NICE is committed to promoting equality of opportunity, eliminating unlawful 
discrimination and fostering good relations between people with particular protected 
characteristics and others.  Please let us know if you think that this appraisal:   
 
 - could exclude from full consideration any people protected by the equality 
legislation who fall within the patient population for which [the treatment(s)] is/are/will 
be licensed;  
 - could lead to recommendations that have a different impact on people protected by 
the equality legislation than on the wider population, e.g. by making it more difficult in 
practice for a specific group to access the technology;  
 - could lead to recommendations that have any adverse impact on people with a 
particular disability or disabilities.   
 
Please tell us what evidence should be obtained to enable the Committee to identify 
and consider such impacts. 
 
None. 
 
Other Issues 
Please consider here any other issues you would like the Appraisal Committee to 
consider when appraising this technology.  
 
The terms of the license granted to a drug will have an impact on the guidance issued by 
NICE. In MS, this has created de-facto patient sub-groups (eg highly active despite treatment 
or rapidly evolving severe) which may not reflect clinical reality and introduced roadblocks in 
the treatment pathway. There is considerable risk that this landscape could be further 
complicated as new drugs are appraised.  First and second lines may not be easily 
demarcated and those not responding to initial treatment may not have timely access to more 
effective drugs.  We urge NICE to consider how this could be resolved in the best interests of 
patients and the NHS. 
Clarification of the relationship between any or all of the drugs being appraised to the 
currently available DMTs and the opportunity to review the increasing complexity of the 
prescribing landscape for DMTs would be welcome.   
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Thank you for agreeing to give us a statement on your organisation’s view of the 
technology and the way it should be used in the NHS. 
 
Healthcare professionals can provide a unique perspective on the technology within 
the context of current clinical practice which is not typically available from the 
published literature. 
 
To help you in making your statement, we have provided a template. The questions 
are there as prompts to guide you. It is not essential that you answer all of them.  
 
Please do not exceed the 8-page limit. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


About you 
 
Your name:     Dr Klaus Schmierer 
 
Name of your organisation:  Association of British Neurologists 
 
Are you (tick all that apply): 
 


- a specialist in the treatment of people with the condition for which NICE is 
considering this technology?        


 
- a specialist in the clinical evidence base that is to support the technology (e.g. 


involved in clinical trials for the technology)?    
     


- an employee of a healthcare professional organisation that represents 
clinicians treating the condition for which NICE is considering the technology? 
If so, what is your position in the organisation where appropriate (e.g. policy 
officer, trustee, member etc)?       
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What is the expected place of the technology in current practice? 
 
How is the condition currently being treated in the NHS? 
There are three main categories of medical treatment for people with relapsing 
remitting MS (pwRRMS), (i) treatment of relapses, (ii) symptomatic treatment, and 
(iii) disease modifying treatment (DMT).  The drug discussed here (Teriflunomide) 
belongs to the latter category.  Current standard 1st line DMT for pwRRMS who 
fulfil the criteria issued by the ABN 2001 (updated 2009) consist of β-interferons 
and glatiramer acetate.  pwRRMS who despite treatment with one of the β-
interferons have ongoing disease activity (either indicated by relapses and/or 
gadolinium-enhancing (Gd+) lesions on brain magnetic resonance imaging (MRI), 
may switch to (2nd line) treatment with either natalizumab or fingolimod.  Both 
natalizumab and fingolimod are considered by NICE as cost-effective treatments.  
Natalizumab also has a NICE recommendation as a 1st


 


 line DMT in pwRRMS with a 
rapidly evolving severe (RES) course of their disease. 


Is there significant geographical variation in current practice? 
DMT is guided by national and rather strict criteria (ABN 2001/2009 and NICE 
guidance, see below).  Therefore, geographic variation in treatment practice 
should be minimal.  Nevertheless, significant variation appears to exist across the 
UK in the interpretation of certain aspects of the mentioned guidelines, for 
example about the time point when to initiate treatment.  A recent study by the 
UK MS Society revealed that pwRRMS who live in Northern Ireland are more than 
twice as likely to be taking DMT than if they live in Wales.  Across Europe, only 
Poland and Romania have a smaller proportion of pwRRMS taking DMT. 
 
Are there differences of opinion between professionals as to what current practice 
should be? 
Differences in prescribing practises are based on (i) whether the 2001 or 2009* 
version of the ABN guidelines is being used and (ii) how strict the criteria are being 
applied.  There is now a general tendency among colleagues to treat earlier in the 
course of the disease in order to try and delay development of disability.  
 
*The main difference between the two versions of the ABN guideline is the inclusion 
in the 2009 version of (i) patients within 12 months of a clinically significant clinically 
isolated syndrome when MRI evidence predicts a high likelihood of recurrent 
episodes (i.e. development of MS), and (ii) patients with only a single major relapse 
in the preceding two years, but combined with MRI evidence of continuing disease 
activity. 
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What are the current alternatives (if any) to the technology, and what are their 
respective advantages and disadvantages? 
1st line DMT are currently all injectable drugs.  These drugs (β-interferons and 
glatiramer acetate) reduce the frequency of relapses by about 35%.  Whilst they 
are generally safe and well tolerated the side effects of β-interferons can be 
unpleasant, at least during the first 6-8 weeks of treatment (mainly flu-like 
symptoms & injection site reactions).  There is currently no oral drug licensed as 1st 
line DMT for pwRRMS.  Assuming efficacy is at least equal to current 1st


 


 line DMT 
an oral drug would provide significant benefit for pwRRMS (ease of use and drug 
adherence).  Negative effects of the new technology over and above those 
reported in the clinical studies are not expected. 


Are there any subgroups of patients with the condition who have a different 
prognosis from the typical patient? Are there differences in the capacity of different 
subgroups to benefit from or to be put at risk by the technology? 
There is good evidence that high disease activity during the first few years (≥3 
relapses during the first 2 years, high lesion load on MRI at onset, Gd+


Due to the risk of hepatotoxicity, Teriflunomide should be avoided in pwRRMS 
with known liver disease. The drug should be discontinued if drug-induced liver 
injury is suspected. Due to the risk of teratogenicity, Teriflunomide is 
contraindicated for women who are pregnant or trying to conceive. Women of 
childbearing age must have a negative pregnancy test before starting the drug. 
Teriflunomide is also found in sperm. Thus, men and women who wish to conceive 
a child should discontinue Teriflunomide and undergo accelerated drug elimination 
using cholestyramine or activated charcoal powder as Teriflunomide may persist in 
the serum for many months (up to two years). 


 lesions) 
predicts poor outcome, ie. more rapid accrual of disability and early conversion to 
secondary progressive MS.  Teriflunomide has been (moderately) efficacious in 
pwRRMS across all subgroups.  


 
In what setting should/could the technology be used – for example, primary or 
secondary care, specialist clinics? Would there be any requirements for additional 
professional input (for example, community care, specialist nursing, other healthcare 
professionals)? 
Eligibility for the drug should be evaluated by a consultant neurologist with 
experience in the treatment of pwRRMS, and follow-up provided as per standard 
care, ie. every 6-12 months, plus monthly blood tests for the first 6 months of 
treatment to monitor for liver toxicity. 
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If the technology is already available, is there variation in how it is being used in the 
NHS? Is it always used within its licensed indications? If not, under what 
circumstances does this occur? 
The technology is not yet available in the NHS. 
 
Please tell us about any relevant clinical guidelines and comment on the 
appropriateness of the methodology used in developing the guideline and the specific 
evidence that underpinned the various recommendations. 
The key documents to guide decisions regarding DMT in the UK are currently: 
- NICE clinical guideline 8 (2003). Multiple sclerosis: management of multiple 
sclerosis in primary and secondary care. 
- Revised (2009) ABN guidelines for prescribing in multiple sclerosis 
- NICE technology appraisal guidance 32 (2002). Beta interferon and glatiramer 
acetate for the treatment of multiple sclerosis.  
- NICE technology appraisal guidance 127 (2007). Natalizumab for the treatment of 
adults with with highly active relapsing–remitting MS.  
- NICE technology appraisal guidance (2012). Fingolimod for the treatment of 
highly active relapsing–remitting multiple sclerosis. 
 
The advantages and disadvantages of the technology 
NICE is particularly interested in your views on how the technology, when it becomes 
available, will compare with current alternatives used in the UK. Will the technology 
be easier or more difficult to use, and are there any practical implications (for 
example, concomitant treatments, other additional clinical requirements, patient 
acceptability/ease of use or the need for additional tests) surrounding its future use? 
The efficacy of Teriflunomide over placebo on disease activity (relapses and MRI 
indices) in pwRRMS has been demonstrated.  Efficacy on progression of disability 
has not clearly been established as the effect lacked consistency across studies of 
Teriflunomide.  One trial (the TENERE study) compared Teriflunomide with β-
interferon (Rebif).  No difference was detected for the primary endpoint (time to 
relapse).  Based on the available evidence, and in the absence of further head to 
head comparative data, the efficacy of Teriflunomide is comparable to that of the 
β-interferons currently used in the treatment of pwRRMS. 
 
If appropriate, please give your view on the nature of any rules, informal or formal, 
for starting and stopping the use of the technology; this might include any 
requirements for additional testing to identify appropriate subgroups for treatment 
or to assess response and the potential for discontinuation. 
Whilst the starting and stopping rules of the current ABN 2009 guideline for 1st line 
DMT should be followed at this point in time, we are aware of discussions to 
modify treatment strategies in the near future to systematically include MRI (and 
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potentially other disease biomarkers) to tailor treatment more individually to 
achieve freedom of disease activity. 
 
If you are familiar with the evidence base for the technology, please comment on 
whether the use of the technology under clinical trial conditions reflects that 
observed in clinical practice. Do the circumstances in which the trials were conducted 
reflect current UK practice, and if not, how could the results be extrapolated to a UK 
setting? What, in your view, are the most important outcomes, and were they 
measured in the trials? If surrogate measures of outcome were used, do they 
adequately predict long-term outcomes? 
The efficacy of Teriflunomide over placebo on disease activity (relapses and MRI 
indices) in pwRRMS has been demonstrated in two pivotal studies (TEMSO and 
TOWER).  Efficacy on progression of disability has not clearly been established as 
the effect lacked consistency across studies.  One trial (TENERE) compared 
Teriflunomide with β-interferon (Rebif).  No difference was detected for the 
primary endpoint (time to relapse).  Based on the available evidence, and in the 
absence of further head to head comparative data, the efficacy of Teriflunomide is 
comparable to that of the β-interferons currently used in the treatment of 
pwRRMS.  
 
The population enrolled in the clinical trials of Teriflunomide is reflective of 
pwRRMS seen on a regular basis in the UK.  Therefore, the trial results should 
clearly be applicable to the UK population. 
 
What is the relative significance of any side effects or adverse reactions?  
Common adverse effects of Teriflunomide are diarrhoea, nausea, hair thinning, 
and elevated alanine aminotransferase levels. Due to the risk of hepatotoxicity, 
Teriflunomide should be avoided in pwRRMS with known liver disease. The 
manufacturer recommends obtaining baseline transaminase and bilirubin levels 
before starting treatment with teriflunomide, and to monitor alanine 
aminotransferase levels monthly for at least six months once treatment is started.  
The drug should be discontinued if drug-induced liver injury is suspected. Due to 
the risk of teratogenicity, Teriflunomide is contraindicated for women who are 
pregnant or trying to conceive. Women of childbearing age must have a negative 
pregnancy test before starting the drug. Teriflunomide is also found in the sperm. 
Thus, men and women who wish to conceive a child should discontinue 
Teriflunomide and undergo accelerated drug elimination using cholestyramine or 
activated charcoal powder as Teriflunomide may persist in the serum for many 
months (up to two years). 
 
In what ways do these affect the management of the condition and the patient’s 
quality of life?  
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With appropriate risk minimisation measures taking into account knowledge 
gained with a related product (Leflunomide) the risks should be manageable.   
 
Are there any adverse effects that were not apparent in clinical trials but have come 
to light subsequently during routine clinical practice? 
The technology is not yet available through the NHS, hence post marketing 
experience in the UK is limited. 
 
Any additional sources of evidence 
Can you provide information about any relevant evidence that might not be found by 
a technology-focused systematic review of the available trial evidence? This could be 
information on recent and informal unpublished evidence, or information from 
registries and other nationally coordinated clinical audits. Any such information must 
include sufficient detail to allow a judgement to be made as to the quality of the 
evidence and to allow potential sources of bias to be determined. 
 
Implementation issues 
The NHS is required by the Department of Health and the Welsh Assembly 
Government to provide funding and resources for medicines and treatments that 
have been recommended by NICE technology appraisal guidance. This provision has 
to be made within 3 months from the date of publication of the guidance. 
 
If the technology is unlikely to be available in sufficient quantity, or the staff and 
facilities to fulfil the general nature of the guidance cannot be put in place within 
3 months, NICE may advise the Department of Health and the Welsh Assembly 
Government to vary this direction. 
 
Please note that NICE cannot suggest such a variation on the basis of budgetary 
constraints alone. 
 
How would possible NICE guidance on this technology affect the delivery of care for 
patients with this condition? 
The delivery of care for pwRRMS would be simplified as treatment with 
Teriflunomide does not require pwRRMS to learn a specific technique 
(subcutaneous of intramuscular injection) under the supervision and guidance of a 
specialist nurse.  However, monthly blood tests are required during the first 6 
months of treatment due to potential liver toxicity. 
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Would NHS staff need extra education and training? Would any additional resources 
be required (for example, facilities or equipment)? 
It is unlikely any significant additional education would be required.  However, the 
potential liver toxicity and teratogenicity are risks that require patient education 
and particular attention by healthcare professionals. 
 
Equality 
NICE is committed to promoting equality of opportunity, eliminating unlawful 
discrimination and fostering good relations between people with particular protected 
characteristics and others.  Please let us know if you think that this appraisal:   
 
 - could exclude from full consideration any people protected by the equality 
legislation who fall within the patient population for which [the treatment(s)] 
is/are/will be licensed;  
We are unaware of any evidence to that effect. 
 
 - could lead to recommendations that have a different impact on people protected 
by the equality legislation than on the wider population, e.g. by making it more 
difficult in practice for a specific group to access the technology;  
We are unaware of any evidence to that effect. 
 
- could lead to recommendations that have any adverse impact on people with a 
particular disability or disabilities.   
We are unaware of any evidence to that effect. 
 
Please tell us what evidence should be obtained to enable the Committee to identify 
and consider such impacts. 
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Thank you for agreeing to give us a statement on your organisation’s view of the technology 
and the way it should be used in the NHS. 
 
Healthcare professionals canprovideauniqueperspectiveon 
thetechnologywithinthecontextofcurrentclinicalpracticewhichisnottypicallyavailablefromthe 
publishedliterature. 
 
To help you in making your statement, we have provided a template. The questions are 
there as prompts to guide you. It is not essential that you answer all of them. 
 
Please do not exceed the 8-page limit. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


About you 
 
Your name: Annett Blochberger 
 
Name of your organisation: United Kingdom Clinical Pharmacy Association 
Are you (tick all that apply): 
 


- a specialist in the treatment of people with the condition for which NICE is 
considering this technology? 


 
- a specialist in the clinical evidence base that is to support the technology (e.g. 


involved in clinical trials for the technology)? 
 


- an employee of a healthcare professional organisation that represents 
clinicians treating the condition for which NICE is considering the technology? 
If so, what is your position in the organisation where appropriate (e.g. policy 
officer, trustee, member etc)? Member 


 
- other? (please specify) 



swood

Highlight







Appendix G -Professional organisation statement template 
 


NATIONAL INSTITUTE FOR HEALTH AND CLINICAL EXCELLENCE 
 


Single Technology Appraisal (STA) 
 


Teriflunomide for treating relapsing forms of multiple sclerosis 
 


 2 


What is the expected place of the technology in current practice? 
 
How the condition is currently treated in the NHS? Is there significant geographical variation 
in current practice? Are there differences ofopinion between professionals as to what current 
practice should be? What are the current alternatives (if any) to the technology, and what are 
their respective advantages and disadvantages? 
 
Are there any subgroups of patients with the condition who have a different prognosis from 
the typical patient? Are there differences in the capacity of different subgroups to benefit 
from or to be put at risk by the technology? 
 
In what setting should/could the technology be used – for example, primary or secondary 
care, specialist clinics? Would there be any requirements for additional professional input 
(for example, community care, specialist nursing, other healthcare professionals)? 
 
If the technology is already available, is there variation in how it is being used in the NHS? Is 
it always used within its licensed indications? If not, under what circumstances does this 
occur? 
 
Please tell us about any relevant clinical guidelines and comment on the appropriateness 
of the methodology used in developing the guideline and the specific evidence that 
underpinned the various recommendations. 
 
 
Current disease-modifying therapy for relapsing-remitting multiple sclerosis (RRMS) includes beta-interferon  
and glatiramer (self-injected), natalizumab (monthly infusions) and fingolimod (tablet).  Access to DMTs on the 
NHS is mainly guided by Association of British Neurologist (ABN) guidelines and NICE Technology Appraisals 
(TA).  Geographical variation exists as MS treatment was commissioned locally until April 2013 and different 
funding agreements may have been reached historically between Primary Care Trusts (PCT) and providers.  
Interferons and glatiramer are widely regarded as equally effective first-line treatments; the decision which 
one to start is shared between the clinician and the patient. It may be influenced by patient preference 
(frequency of administration) as well as patients’ past medical history (eg history of mental health problems).  
Natalizumab is reserved for patients with rapidly evolving severe (RES) RRMS who are either treatment naïve 
or are failing on first-line treatment. Patients can only be considered for fingolimod if they have highly active 
RRMS and have failed on interferon beta. Natalizumab and fingolimod can therefore be considered as 2nd


NICE TAs / ABN guidelines and more recently the Specialist Commissioning Policy are setting out the starting 
and stopping criteria for each drug.  


 line 
treatment options after interferon beta/glatiramer.  


 
We anticipate that the new technology will be positioned as 1st line treatment next to interferon/glatiramer as 
efficacy and safety profiles are comparable to the injectables but less effective than fingolimod (and BG12). It 
will be particularly an option for patients who made the decision to start glatiramer as 1st line treatment and 
are therefore not eligible for oral therapy with fingolimod. This is a positive development for patients 
otherwise excluded from oral therapy (including patients who are needle-phobic). The technology is being 
investigated in clinically isolated syndrome (CIS), a condition which has no established place in the treatment 
pathway as yet. Other patient groups who should be considered are: Patients on natalizumab who experience 
problems with monthly infusions and non-responders to all existing therapies. Add-on treatment strategies for 
patients not entirely controlled on either interferon or glatiramer may also become an option depending on 
available trial data.  
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The technology is being administered daily; patients with cognitive impairment who may be at risk of poor 
compliance need to be identified and supported. 
The technology should be initiated under the care of a specialist in the treatment of multiple sclerosis and can 
be managed within the clinic setting by specialist MS nurses. Pre-screening would be required within the 
specialist setting to inform baseline data (mainly full blood count, liver function tests, renal function, lung 
function); ongoing monitoring in terms of safety (including PML, liver toxicity and lung function) and efficacy 
would be expected to occur within the specialist setting as well. 
The technology is currently not available in the clinical setting which the author is familiar with.  
Relevant clinical guidelines are the ABN guidelines 2001 and NICE TA 127/254 which have informed the current 
commissioning policy NHSCB/D04/P/a - April 13.  
 
 
The advantages and disadvantages of thetechnology 
 
NICE is particularly interested in your views on how the technology, when it becomes 
available,willcompare with current alternatives used in the UK. Will the technology be easier 
or more difficult to use, and are there any practical implications (for example, concomitant 
treatments, other additional clinical requirements, patient acceptability/ease of use or the 
need for additional tests) surrounding its future use? 
 
If appropriate, please give your view on the nature of any rules, informal or formal, for 
starting and stopping the use of the technology; this might include any requirements for 
additional testing to identify appropriate subgroups for treatment or to assess response and 
the potential for discontinuation. 
 
If you are familiar with the evidence base for the technology, please comment on whether 
the use of the technology under clinical trial conditions reflects that observedin clinical 
practice. Do the circumstances in which the trials were conducted reflect current UK 
practice, and if not, how could the results be extrapolated to a UK setting? What, in your 
view, are the most important outcomes, and were they measured in the trials? If surrogate 
measures of outcome were used, do they adequately predict long-term outcomes? 
 
What is the relative significance of any side effects or adverse reactions? In what ways do 
these affect the management of the condition and the patient’s quality of life? Are there any 
adverse effects that were not apparent in clinical trials but have come to light subsequently 
during routine clinical practice? 
 
The technology will increase the number of oral treatments. As this technology has been shown to be equally 
effective and safe as interferon and glatiramer, a different group of patients may eventually gain access to oral 
therapy – which eliminates (or at least reduces) the current inequality for patients who do not qualify for 
fingolimod.  
 
Oral treatment has the obvious advantage of being less invasive as injectables. This has an impact on patients’ 
quality of life and on the wider health economy (fewer days off work for regular infusion appointments, day 
unit attendance reduced). However this has to be balanced against the risk of poor compliance especially in 
patients with cognitive impairment. Measures need to be put in place to support patients accordingly.  
Teriflunomide is a metabolite of leflunomide which is an established treatment for rheumatoid arthritis since 
more than a decade. This provides a wealth of safety data in addition to the long-term follow-data in MS (8.5 
years). By comparing data from rheumatological experience with the pivotal trial (TENSO), it is evident that 
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occurrence and frequency of adverse drug reactions are comparable. Follow-up data for up to 8.5 years in MS 
is available, which is an advantage as the usage of the technology will eventually exceed MS trial periods.  
 
The most common side effects are gastrointestinal symptoms, thinning of hair, raised liver enzymes, skin 
rashes, weight loss, infections and hypertension. In general, the technology seems to be reasonably well 
tolerated. Leflunomide can cause interstitial lung disease, lung fibrosis and fulminant liver failure (potentially 
fatal). Therefore regular monitoring of LFTs as well as pre-screening for existing pulmonary disease will be 
mandatory. An increased risk of infections when used as add-on therapy to interferon was noted in the trials. 
 
Recent reports (n=3) of PML with leflunomide (albeit not within the MS trial cohort and not with 
teriflunomide) must not go unnoticed and stringent monitoring/surveillance is recommended. JC virus testing 
prior to commencing treatment would be beneficial.  
 
An advantage of the technology in comparison to fingolimod would be the lack of extensive 1st


 


 dose 
monitoring to detect bradycardia, no need to monitor for ocular screening (macular oedema) and a shorter 
washout period.  


In general, the evidence is promising and hints towards similar efficacy as current treatments. However, 
compliance within a clinical trial setting is obviously much easier to achieve than in real life. It remains to be 
seen if the outcomes are therefore replicable in real life settings. 
Relevant outcomes (as per scope) have been measured in the clinical trials and are therefore applicable.    
 
 
Any additional sources of evidence 
 
Can you provide information about any relevant evidence that might not be found by a 
technology-focused systematic review of the available trial evidence? This could be 
information on recent and informal unpublished evidence, or information from registries and 
other nationally coordinated clinical audits. Any such information must include sufficient 
detail to allow a judgement to be made as to the quality of the evidence and to allow 
potential sources of bias to be determined. 
 
 
 
No access to additional information; identification of trials (TENSO, TOPIC, TOWER, TERACLES, TENERE) from 
the public domain. 
 
 
Implementation issues 
 
The NHS is required by the Department of Health and the Welsh Assembly Government to 
provide funding and resources for medicines and treatments that have been recommended 
by NICE technology appraisal guidance. This provision has to be made within 3 months from 
the date of publication of the guidance. 
 
If the technology is unlikely to be available in sufficient quantity, or the staff and facilities to 
fulfil the general nature of the guidance cannot be put in place within 
3 months, NICE may advise the Department of Health and the Welsh Assembly Government 
to vary this direction. 
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Please note that NICE cannot suggest such a variation on the basis of budgetary constraints 
alone. 
 
How would possible NICE guidance on this technology affect the delivery of care for patients 
with this condition? Would NHS staff need extra education and training? Would any 
additional resources be required (for example, facilities or equipment)? 
 
Teriflunomide should provide a further disease modifying treatment option for multiple sclerosis but not 
necessarily increase the number of patients receiving disease-modifying therapy overall. The extent of clinic 
and laboratory monitoring required by the licencing authorities will also determine the resource requirement. 
However we do not envisage that monitoring requirements would be more extensive than currently available 
treatments.  Monitoring would include regular liver function tests (baseline monthly for the first 6 months and 
then 6-8 weeks thereafter). X-ray of the lung may also be recommended to exclude interstitial lung disease 
and/or fibrosis of the lungs.  
 
If testing for JC virus is to be recommended, then the test should be made available. This may increase the cost 
as the test is provided by Biogen.  
 
Although it is expected that the prescribing of the technology will be restricted to specialists only, additional 
training/education for respective staff (specialist nurses, clinicians, specialist pharmacists) will be necessary.  
 
The NICE TA will be instrumental in providing guidance regarding start/stop criteria as well as eligibility for the 
technology. It will also inform the development of local treatment pathways (although it is hoped that NICE 
Multiple Sclerosis Guidelines will be updated with all new drugs included as with the number of available 
treatments, the pathway becomes increasingly complex).  
 
Currently available self-administrable therapies i.e. beta-interferons, glatiramer acetate and fingolimod are 
offered available through homecare supply. We would expect teriflunomide to be offered similarly, ideally 
through a range of homecare providers to suit local arrangements and contracts. 
 
Equality 
NICE is committed to promoting equality of opportunity, eliminating unlawful discrimination 
and fostering good relations between people with particular protected characteristics and 
others.  Please let us know if you think that this appraisal:   
 
- could exclude from full consideration any people protected by the equality legislation who 
fall within the patient population for which [the treatment(s)] is/are/will be licensed;  
 - could lead to recommendations that have a different impact on people protected by the 
equality legislation than on the wider population, e.g. by making it more difficult in practice 
for a specific group to access the technology;  
 - could lead to recommendations that have any adverse impact on people with a particular 
disability or disabilities.   
 
Please tell us what evidence should be obtained to enable the Committee to identify and 
consider such impacts. 
 
The economic impact of add-on therapy versus monotherapy should be carefully considered in view of 
potential inequalities.  
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Teriflunomide for treating relapsing forms of multiple sclerosis 
 
Thank you for agreeing to give us your views on the technology and the way it should 
be used in the NHS. 
 
Patients and patient advocates can provide a unique perspective on the technology, 
which is not typically available from the published literature. 
 
To help you give your views, we have provided a template. The questions are there 
as prompts to guide you. You do not have to answer every question. Please do not 
exceed the 8-page limit. 
 
About you 
 
Your name: Joanne Thomson 
 
Name of your organisation:  
 
Are you (tick all that apply): 
 
     X     a patient with the condition for which NICE is considering this technology 


 
What do patients and/or carers consider to be the advantages and 
disadvantages of the technology for the condition? 
 
1. Advantages 
(a) Please list the specific aspect(s) of the condition that you expect the technology to 
help with. For each aspect you list please describe, if possible, what difference you 
expect the technology to make. 
 
Relapses  
Since starting teriflunomide I have not suffered a relapse.  My life is near enough 
back to normal and because I have not suffered a relapse my health is better.  I think 
my health will remain on an even keel for the long term if I am able to continue to use 
this technology. The reduction in relapses has not only been beneficial to me but also 
to my whole family. They don’t need to visit me as often or bring me my shopping. I 
think they worry about me less because they can see my health has improved.  My 
general fitness has also improved. I’m walking faster and I am able to do more 
physical things, like gardening.   
 
My relapses were quite severe and disabling. During a relapse I was unable to do the 
most basic things like house work, cooking, cleaning, washing, ironing and generally 
looking after my family.  I would be wiped out all day unable to move and function.  I 
always tried to go to work until I was unable to cope there. 
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Administration of teriflunomide and convenience 
The administration of teriflunomide is the best way so far to administer MS 
medication.  Taking a tablet once a day has enabled me to have a better quality of 
life as I am not stressed about having to administer an injection.  The house had 
constant reminders of my illness in several rooms including the fridge, kitchen and 
utility room. Now the pack sits on the table and it looks like any other box of pills. I 
take the box wherever I go and I don’t need a doctor’s note to fly with them.  This 
means I’m less stressed when leaving the house, as I don’t have to pack lots of 
paraphernalia. The convenience of a once a day pill by far outweighs the injectables - 
no more waiting for drugs to be delivered and bins collected. 
 
 (b) Please list any short-term and/or long-term benefits that patients expect to gain 
from using the technology. These might include the effect of the technology on: 
  - the course and/or outcome of the condition 
  - physical symptoms 
  - pain 
  - level of disability 
  - mental health 
  - quality of life (lifestyle, work, social functioning etc.) 
 - other quality of life issues not listed above 
 - other people (for example family, friends, employers) 
 - other issues not listed above. 
 
Course and/or outcome of the condition 
I now consider myself as healthy as the next person; people who have not seen me 
for a year or so can’t believe how well I look. I still suffer from “down days” when I’m 
fatigued and just need to rest.  It happens when I try to do too much or ignore my 
body when it needs to stop, I think I should be able to carry on as I used to and can 
get quite upset with myself with the dawning realisation that I can’t. People try to tell 
me it’s because I’m getting older, but I think they’re wrong. I used to feel down on the 
days before my injection was due.  I would get agitated and withdrawn from my 
family. These days are less frequent now as I don’t need to worry about injecting 
myself anymore and I feel that I’m in charge of my MS. Overall I’m in good health and  
as healthy as some of my work colleagues.  I’m hoping to start hill walking again in 
the near future as I feel I’m ready to get back up the mountains. Before teriflunomide 
I wouldn’t even entertain the idea. 
 
Physical symptoms 
My physical symptoms have lessened and those I have are minimal and 
manageable. They are mainly sensory symptoms like tingles on my forehead, elbow, 
buttock and chin. They only last a few hours so they don’t impact on my life.  
  
Pre teriflunomide some of my symptoms were around so frequently like the electric 
shock down the spine I used to miss it when it wasn’t there.  I used to say hello to the 
tingles in my legs and ask them where they’d been. Eric the spider used to visit every 
day running amok under the skin on my head. He only makes an appearance when 
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I’m tired at the end of the week these days.  My symptoms became very personal to 
me as I saw them as a part of me and in a way became protective of them.   
 
Pain 
The pain I was experiencing as a result of my MS has lessened and is now more of 
an irritation than a problem and can now be managed through my GP.  At first I didn’t 
know what this itching (the only way to describe it) all over my legs was. It was so 
bad that the only way to get some relief was to scrub my legs with a scrubbing brush.  
This left me bleeding and bruised, when eventually I saw my neurologist he 
diagnosed me with neuropathic pain and prescribed mild antidepressants to manage 
the pain.   
 
Level of Disability 
I don’t consider myself to suffer any disability at all.  I may have been numb from the 
waist down but still manage to walk.  Disability to me means I am unable to carry on 
living a normal life and that I don’t fully recover from a relapse. 
 
Mental health and well-being 
Before the treatment I was always drained and mentally tired.  Every day was an up-
hill struggle and I was sometimes low and depressed.  Every day merged into one. 
Outwardly I was the life and soul of the party, inwardly I was struggling. 
When I suffered relapses I would get very emotional and down.  I was constantly 
blaming myself for the way I was feeling. I felt I needed to fight with myself all the 
time, as I was always trying to carry on as normal. I thought that was the only way to 
get better. I don’t think about my MS very often now because there is no need to 
worry about it. I’m feeling very positive about the future and I am looking forward to 
doing some of the things I used to do.  Now I’m full of life. I have a positive outlook 
since starting the trial because I’m feeling physically better and mentally stronger.  
 
Quality of life  
This technology has already changed my life.  I am now able to make plans for the 
short term future as I don’t worry about the next relapse waiting around the corner.  I 
feel positive about the future because of this treatment. Before there was always an 
uncertainty about what the future would hold. Before my diagnosis I was a very active 
person.  I had 4 jobs at one time as well as running a house and taking care of my 
family.  As a family we would go to Snowdonia at the weekends and walk the 
mountains.  We all had roller skates and played roller hockey with friends. We had a 
caravan and I took up sea fishing and this meant climbing down cliffs to get to the 
best spot. I was always decorating and cleaning my house from top to bottom every 
week. I never stopped.  I think that is why I am determined not to be beaten by this 
disease.  When I was diagnosed everything stopped especially when I started the 
treatments. I became frightened in case I fell over, slipped or had a brain shake.  
Even though none of this happened I thought that it was a strong possibility.   
 
As a result of taking teriflunomide I am able to manage all my housework myself, 
decorate; clean the windows, manage the garden and other slightly strenuous jobs. 
Now I’m ready to start it all again. I have already walked up to the Rosydd slate 
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quarry in Snowdonia and next I may try Tryfan.  It might take me a little longer this 
time but I’m ready to try.  I’m going to the Isle of White in September for a week of 
fossil hunting, then onto Somerset for another week of fossil hunting. 
 
My quality of life has improved since I have been taking this medication I no longer 
worry about going out with my family in case the evening has to be cut short, and I 
can now plan days out.  My family worry about me less than previously as they can 
see the improvement and I need less personal care. 
 
Help staying in work 
I am able to continue working with minimal absenteeism which helps my employers 
and colleagues and also keeps me physically active and my mind busy.   
 
Positive impact on carers 
My MS is not just mine it affects the rest of my family. Previously my family have had 
to plan and organise days out or even going out for a meal in case I’m too tired.  My 
mum worried all the time and she put herself under great stress by doing so.  I tried 
to minimise the impact on my family but I also tried to be as honest as possible.  My 
husband takes on most of my care and it has been very hard for him. He works all 
over the country and has in the past had to ask his employer to try and give him local 
jobs.  They have been very understanding and since starting the terifluomide he has 
been able to work all over the country, as I do not need as much care. Since starting 
teriflunomide I don’t need his assistance as frequently, only when I’m fatigued.  My 
son is 22 and I try to never ask him for help because he has his own life to lead and 
I’m sure he doesn’t want to see his mum struggling, as I wouldn’t mine.  
 
 
What do patients and/or carers consider to be the advantages and 
disadvantages of the technology for the condition? (continued) 
 
2. Disadvantages 
Please list any problems with or concerns you have about the technology. 
Disadvantages might include: 
 - aspects of the condition that the technology cannot help with or might make           
              worse.    
 - difficulties in taking or using the technology 
 - side effects (please describe which side effects patients might be willing to             
              accept or tolerate and which would be difficult to accept or tolerate) 
 - impact on others (for example family, friends, employers) 
 - financial impact on the patient and/or their family (for example cost of travel  
              needed to access the technology, or the cost of paying a carer). 
 
There are no disadvantages as far as I’m concerned with this treatment.  I have not 
suffered any side effects and the care I have received has been excellent. 
 
3.  Are there differences in opinion between patients about the usefulness or 
otherwise of this technology? If so, please describe them. 
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N/A 
 
4. Are there any groups of patients who might benefit more from the technology than 
others? Are there any groups of patients who might benefit less from the technology 
than others?  
 
N/A 
Comparing the technology with alternative available treatments or 
technologies 
 
NICE is interested in your views on how the technology compares with with existing 
treatments for this condition in the UK. 
 
(i) Please list any current standard practice (alternatives if any) used in the UK. 
 
I am aware of the following existing treatments for MS: Avonex, Rebif, Betaferon, 
Extavia, Copaxone, Tysabri and Gilenya. 
 
(ii) If you think that the new technology has any advantages for patients over other 
current standard practice, please describe them. Advantages might include: 
 - improvement in the condition overall  


- improvement in certain aspects of the condition 
 - ease of use (for example tablets rather than injection)  


- where the technology has to be used (for example at home rather than in  
  hospital) 


 - side effects (please describe nature and number of problems, frequency,  
              duration, severity etc.) 
 
I have tried the following treatments and each had their own specific problems: 
 
Copaxone - Daily 
When I was administering the Copaxone daily I was not too worried about injecting 
because it was subcutaneous. It was uncomfortable but I didn’t suffer any other side 
effects until I had been injecting for about 6 months.  My skin became painful around 
the injection sites, itching, hot, bruised and lumpy flesh which looked like it was 
sinking.  After one particularly bad injection in my stomach the needle injected the 
fluid under my skin causing a massive lump, which was full of blood. At that point I 
decided enough was enough, so I contact my nurse and she suggested Avonex. 
 
Avonex - Weekly 
I thought administering Avonex would be better because it was only once a week.  I 
was warned that it could make you feel quite ill but I decided to give it a go. How bad 
could it be? I started injecting in my thigh muscles once a week and from the onset I 
felt terrible. I would have to mentally prepare myself for administering Avonex, which 
I did religiously on a Tuesday at 10pm.  I warmed the vial and prepared my 
painkillers - 2 for after the injection and 2 for beside the bed, for when I woke in the 
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night feeling like I’d been hit by a train.  No one was allowed in the front room after 
9.30pm as I needed to psych myself up to fire that needle into my leg.  On one 
particular night my son forgot and walked into the room just as I was about to press 
the button.  As I saw him I completely lost the plot, screaming and shouting that he 
knows to leave me alone as I do this every week at the same time and he’d just 
ruined it and I’d have to start again! I completely overreacted but trying to push that 
button takes a lot of effort when you know how bad you will feel in the morning.  After 
waking in the night to take more pain killers I would try and get back to sleep but 
often I would be writhing round the bed in pain. I was aching all over. I had a 
headache, felt lethargic and generally unwell which led to my poor husband not 
getting much sleep either.  After getting up for work I would arrive groggy, my 
shoulders slumped carrying a pack of painkillers.  I was a supervisor at the time and 
my staff knew that on a Wednesday not to speak to me until at least lunch time.  
They’d just make me a cup of chocolate and leave it on my desk. I was administering 
about 50 solpadeine a month just to function.  After a period of time I suffered 3 
disabling relapses in a row, after discussions with my nurse I decided to try Rebif. 
 
Rebif – 3 times a week 
I administered Rebif 3 times a week. At first I thought it would be better because the 
dose was spread out over the week, whereas Avonex was just one large dose.  From 
the offset I had skin reactions and aches and pains in the middle of the night but not 
as bad as before.   
 
Decision Time 
I decided to withdraw all treatments after returning from my brother’s wedding in 
Santorini.  I spent the whole of the week feeling terrible because of the side effects of 
Rebif.  I looked terrible in the wedding pictures not only because I was feeling so 
unwell but I had big red patches on my arms where I’d been injecting.  On the flight 
home I felt cheated that I had spent most of my holiday feeling so unwell and had in a 
way missed enjoying my brother’s special day.  I decided then and there that I would 
withdraw from all treatments.  I might suffer a relapse every 12 months which might 
last a couple of days or weeks, or I could feel unwell for most of the time when taking 
these medications.  The choice was easy. As soon as I got home I called my MS 
nurse and said I wanted to stop all treatments and take my chances.  She knew I had 
tried the various treatments available to me and respected my decision. 
 
I noticed after I stopped taking Rebif my moods changed and it was like a cloud had 
been lifted from over me.  My manager called me into her office and said she’d seen 
a change in my manner.  I told her I had stopped my medication and was feeling 
better.  After stopping Rebif I realised that not only did it make me feel bad it seemed 
to change my personality, I was very unsettled, introvert and moody.  
 
Teriflunomide has the following advantages of the current treatments: 
 
No side-effects 
I have suffered no side effects while I have been taking this new technology.  
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Overall condition 
I feel that my condition has approved overall, I feel and look better and my mind 
seems clearer. I’ve not suffered a relapse since I started the TOWER study and my 
symptoms have lessened.  I occasionally might get a tingle on my face or around my 
left elbow but they never last. I think the MS sometimes likes to remind me that it’s 
still there but I know who’s in charge.  
 
Reduction in relapses 
I have not suffered a relapse since I started on the treatment.  I only suffer from 
minor complaints that do not affect my day to day life. Mostly I get random tingles 
around my body.  It could be spiders running round in circles on my skull, tingles on 
my elbow, tingles on my forehead or chin and some neuropathic pain around my 
body.  None of these symptoms impact on my life compared to the relapses I have 
suffered previously. Previously I have suffered a brain stem relapse and I was unable 
to get up without vomiting and suffered from double vision. On another occasion I 
woke up one morning having no feeling from the waist down. I tried to be as normal 
as possible and went to work but eventually I had to take a couple of weeks off and 
have a course of steroids from the doctor. 
 
Easy to administer  
The medication is so easy to administer compared to the injectables and I don’t have 
to prepare to go out for the day. I can just slip the box into my bag and I don’t have to 
worry about cold packs, other paraphernalia and trying to find a suitable place to 
inject that’s hygienic. Taking teriflunomide has made me feel like I don’t have MS.  
Sometimes I forget I have it because I feel my life is as it should be, normal. I don’t 
think I need as much help as before from my family because I have now got more 
confidence and know my limitations. It’s so easy to stick to taking the treatment 
because I am in a routine now; it’s just like taking a tablet for a headache or a daily 
vitamin pill. It’s now become part of my day. 
 
(iii) If you think that the new technology has any disadvantages for patients 
compared with current standard practice, please describe them. Disadvantages 
might include:  
 - worsening of the condition overall 
  - worsening of specific aspects of the condition 


- difficulty in use (for example injection rather than tablets) 
- where the technology has to be used (for example in hospital rather than at    
  home) 
- side effects (for example nature or number of problems, how often, for how   


long, how severe). 
 
I don’t think that this technology has any disadvantages.  My experience has only 
been positive - no relapses and very minor complaints. The technology is so easy to 
use compared to other technologies it fits in your hand bag and best of all no side 
effects for me personally.   
 
Equality and Diversity 
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NICE is committed to promoting equality of opportunity, eliminating unlawful 
discrimination and fostering good relations between people with particular protected 
characteristics and others.  Please let us know if you think that this appraisal: 
 
 - Could exclude from full consideration any people protected by the equality 
legislation who fall within the patient population for which [the treatment(s)] is/are/will 
be licensed; 
- Could lead to recommendations that have a different impact on people 
protected by the equality legislation than on the wider population, e.g. by making it 
more difficult in practice for a specific group to access the technology; 
- Could lead to recommendations that have any adverse impact on people with 
a particular disability or disabilities 
 
Please tell us what evidence should be obtained to enable the Committee to identify 
and consider such impacts  
 
N/A 
 
Research evidence on patient or carer views of the technology 
 
If you are familiar with the evidence base for the technology, please comment on 
whether patients’ experience of using the technology as part of their routine NHS 
care reflects that observed under clinical trial conditions. 
 
N/A 
 
Are there any adverse effects that were not apparent in the clinical trials but have 
come to light since, during routine NHS care? 
 
N/A 
 
Are you aware of any research carried out on patient or carer views of the condition 
or existing treatments that is relevant to an appraisal of this technology? If yes, 
please provide references to the relevant studies. 
 
N/A 
 
 
Availability of this technology to patients in the NHS 
What key differences, if any, would it make to patients and/or carers if this technology 
was made available on the NHS? 
There would not be the constant reminder around the house that you have MS. You 
would be able to look in the fridge and not see medication, look on the side and not 
see a sharps bin.  You wouldn’t have to carry your injector pen, cool pack, sharps bin 
on a day out. This in turn means that the worry you feel post injection is non-existent. 
Taking this little pill once a day makes the biggest change to your life that only 
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someone who injects on a regular basis would understand.  It can help a person with 
MS to regain a sense of freedom and normality.  Carers too would benefit from 
teriflunomide as the patient’s health improves they would be able to do more for 
themselves. This in turn would alleviate some of the stress placed on carers and they 
also would regain some sort of control of their own lives.  
 
What implications would it have for patients and/or carers if the technology was not 
made available to patients on the NHS? 
 
If the technology wasn’t made available on the NHS I personally wouldn’t return to 
injecting.  Life before teriflunomide was bleak and dark. Thinking back to that time 
fills me with dread. I don’t think I would have been able to stay in work much longer 
had I not been offered this chance.  My employers were worried about not only my 
health but also my state of mind. Trying to live a normal life whilst suffering the side 
effects caused by the injectables made my life unbearable. It even upsets me to think 
about those times. I also know it upset my family to see me so unwell. If this 
technology was not made available to patients it would be a great shame.  This 
technology has changed my life, without this opportunity my life would be so different.  
This technology has given me hope, control and my dignity back.  I feel other people 
including carers would benefit from this technology. Sufferers could see an 
improvement in their condition and would not need to rely on carers as frequently.  
 
Are there groups of patients that have difficulties using the technology? 
 
N/A 
 
 
 
Other Issues 
 
Please include here any other issues you would like the Appraisal Committee to 
consider when appraising this technology. 
 
None 
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List of abbreviations 
AE  adverse event 


ALT  alanine aminotransferase  
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BSC  best supportive care 


CEAC  cost-effectiveness acceptability curve 


CHMP  Committee for Medicinal Products for Human Use 


CI  confidence interval 


CIS  clinically isolated syndrome 


DIC  deviance information criterion 


DMT  disease modifying therapy 


EDSS  expanded disability status scale 
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EQ-5D  European Quality of Life-5 Dimensions 


ERG  evidence review group 


HA  highly active 


HR  hazard ratio 


HRQL  health related quality of life 


ICER  incremental cost-effectiveness ratio 


ITT  intention to treat 


MRI  magnetic resonance imaging 


MS  multiple sclerosis 


MTC  mixed treatment comparison 


NA  not applicable 


PPMS  primary progressive multiple sclerosis 


PRMS  progressive relapsing multiple sclerosis 


NHS  National Health Service 
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PSS  personal social services 


QALY  quality adjusted life year 


RCT  randomised controlled trial 


RES  rapidly evolving severe 


RR  relative risk 


RRMS  relapsing remitting multiple sclerosis 


RSS  risk sharing scheme  


SPMS  secondary progressive multiple sclerosis 


 


To avoid confusion between the various beta-interferon drugs, in this report we have used brand 


names as follows: 


Drug names 


Generic name Brand names 
Interferon beta-1a 30µg Avonex 30µg 30µg 
Interferon beta-1b 250µg Betaferon 250µg 
Interferon beta-1b 500µg Betaferon 500µg 
Interferon beta-1a 22µg Rebif 22µg 
Interferon beta-1a 44µg Rebif 44µg 


 


Throughout the document we refer to 3 month SAD rather than 12 week and to 6 month rather than 24 


week for consistency. 


Sustained accumulated disability (SAD) 
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1 Summary 


1.1 Critique of the decision problem in the manufacturer’s submission  
The intervention as outlined in the NICE scope is teriflunomide (®Aubagio), a new, oral 


immunomodulatory disease modifying therapy (DMT) for the treatment of relapsing remitting 


multiple sclerosis (RRMS). The scope issued by NICE included RRMS, secondary progressive 


multiple sclerosis (SPMS) with relapses and progressive relapsing multiple sclerosis (PRMS), but as 


teriflunomide has a Committee for Medicinal Products for Human Use (CHMP) positive opinion for 


RRMS only, the focus on this group of patients is appropriate.  


The manufacturer included an analysis of the subtypes of RRMS: highly active (HA) and rapidly 


evolving (RES) as specified in the NICE scope. However the manufacturer does not consider these 


the target populations for teriflunomide and anticipates that these patients will continue to receive 


fingolimod or natalizumab as appropriate.  Teriflunomide is presented as an alternative to glatiramer 


acetate and to the beta-interferons as outlined in the NICE scope.  The manufacturer’s position 


appears to be reasonable in terms of the comparators given that fingolimod and natalizumab are 


licensed and are approved by NICE only for HA and RES. However, teriflunomide, the beta-


interferons and glatiramer acetate are all licensed for a general RRMS population and not just the non-


HA/RES one.  


The manufacturer included all outcomes specified by NICE with the addition of resource utilisation, 


(including relapse rate and accumulation of disability).  The two outcomes, severity of relapse and 


freedom from disease, were included in the submission but had not been directly assessed as 


endpoints in the trials.  The manufacturer submitted proxy outcomes for these and acknowledges their 


limitations in addressing the decision problem. 


1.2 Summary of clinical effectiveness evidence submitted by the manufacturer 
The manufacturer conducted a systematic review to identify randomised controlled trials (RCTs) 


involving any treatment for RRMS / PMS in adults. Three placebo-controlled trials of teriflunomide 


were identified (TEMSO, TOWER and Study 2001) which were pooled in meta-analyses to produce 


summary results. Across the placebo-controlled trials, 788 patients received 14mg teriflunomide and 


813 received placebo. Two extension studies to TEMSO and Study 2001 (without a placebo-


controlled arm) provided longer term safety and efficacy data.  One trial, TENERE, was identified 


that directly compared teriflunomide to another DMT (Rebif). To supplement the direct evidence, the 


manufacturer undertook a mixed treatment comparison (MTC) to assess the effectiveness of 


teriflunomide compared to other DMTs.  The results of the MTC informed the economic model 


assessing the cost-effectiveness of teriflunomide. 
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The results of the meta-analysis of placebo-controlled trials showed teriflunomide significantly 


reduced adjusted annualised relapse rate (ARR) compared to placebo: Relative Risk (RR) = 0.664 


(95% CI: 0.589 to 0.749). Patients were less likely to accumulate a clinically significant degree of 


disability that was sustained for at least  3 months (3 months SAD) (as a surrogate for permanent 


progression of disability): RR = 0.694(0.544 to 0.886).  Teriflunomide did not significantly reduce 6 


month SAD in the two main trials, TEMSO HR = 0.749 (95% CI: 0.505 to 1.111) and TOWER HR = 


0.843 (95% CI: 0.533 to 1.334).*The placebo controlled trials failed to demonstrate significant 


benefits of teriflunomide in terms of EDSS, Fatigue Impact Scale (FIS), and Health-related quality of 


life(HrQoL) (SF-36 or EQ-5D). 


Effectiveness 


**********************************************************************************


******************************************************************However, these 


results cannot be taken as reliable due 


to********************************************************************************


************************************************************


In the only active comparator trial (TENERE) there were no significant differences between 


teriflunomide and Rebif 44 for the primary outcome of time to failure (confirmed relapse or 


permanent treatment discontinuation): HR = 0.86 (95% CI: 0.564 to 1.314). There were no significant 


differences in ARR: RR = 1.197 (95% CI: 0.623 to 


2.299). 


 In clinical practice these 


patients are likely to be treated with fingolimod and natalizumab respectively. 


***************************************************************************


********************************The MTC results for ARR indicate statistically significant 


treatment benefit for all DMTs compared with placebo. When compared with the other DMTs the 


ARR for teriflunomide was similar to Betaferon 250µg, slightly better than Avonex 30µg (but not 


statistically significantly so), slightly worse than both Rebif 44µg and glatiramer acetate (but again 


not statistically significantly so) and significantly less effective than fingolimod and even more so 


than natalizumab.  In the MTC, compared with placebo most DMTs have a small, not statistically 


significant benefit on 3mth SAD, with only fingolimod and natalizumab achieving statistical 


significance. When compared with the other DMTs teriflunomide appeared more effective for 3 


month SAD except for the base case estimate compared with natalizumab, although no result is 


statistically significant. Teriflunomide 


was******************************************************************************


**********************************************************************************


***Results versus Rebif and glatiramer acetate were not consistent across the base case and All Years 


MTC networks.  Also the effect size teriflunomide compared with placebo for 3 month SAD reported 
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in the MTC was greater (and more precise) than the comparisons between all the individual beta-


interferons/glatiramer acetate and placebo.** 


In the meta-analysis of placebo-controlled trials, patients on teriflunomide were more likely to 


discontinue due to adverse events: RR = 


Safety 


******************************


In the active comparator trial, TENERE, adverse events occurred at a similar rate in both treatment 


groups but patients were more likely to discontinue due to adverse events with Rebif 44µg (10.9% vs. 


21.8%).  Among adverse events more common with teriflunomide than Rebif 44µg were diarrhoea 


and alopecia.  Among those more common with Rebif 44µg were influenza-like illness and increase 


in alanine aminotransferase. 


. In a pooled analysis of 


Study 2001 and TEMSO the most common treatment emergent adverse events (TEAE) were liver 


function analyses, diarrhoea, nausea and vomiting and alopecia (full list provided in the submission). 


Extension studies found that hepatic disorders and anaphylactic reactions were the most common 


class of adverse events. 


1.3 Summary of the ERG’s critique of clinical effectiveness evidence submitted 
Direct evidence of the clinical effectiveness of teriflunomide is derived from three placebo-controlled 


trials, meta-analyses of these trials and two open-label (without a placebo arm) extension studies. The 


two key placebo studies are TEMSO and TOWER, both of which are well-conducted, international 


trials with over 1000 participants.  


There is limited direct evidence comparing teriflunomide with other DMTs.  There is one relevant 


head to head trial, TENERE, which compared Rebif 44µg and 14mg teriflunomide. This trial is 


smaller than the placebo trials (n = 324), was not double-blind, and may not be powered to detect 


outcomes other than the primary outcome of time to failure, i.e. not powered for ARR or SAD. 


The population in the trials broadly reflects the UK RRMS population and the  UK Risk Sharing 


Scheme (RSS) but baseline mean relapse rates and EDSS scores were higher in the RSS.  Gender 


breakdown in all trials reflected the female-dominated nature of MS. The trials primarily reflects a 


white population.   


MS is a lifelong disease and progression of disease can occur over many years. The main trials 


approximated two years’ duration but the longest placebo-controlled trial has variable follow-up to 


154 weeks; the EMA recommends that trials follow all patients up for at least two years to fully 


capture the outcome of long-term disability.  Equally, the relatively short-term duration of the trials 


may not be adequate to capture differences in relapse rate given that relapses occur relatively 


infrequently in MS. The phase II study included in the meta-analysis of ARR had a follow up of just 
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six months. The extension studies, which present up to five years follow up, suggest a continuing 


effect on relapse, but these studies are not placebo-controlled and thus take no account of natural 


history.  


EDSS is used to assess SAD as outlined in the scope. However the main time point used for SAD is 


three months rather than six months as recommended by the EMA and which allows for patient 


improvement to a better health state. No meta-analysis was conducted of six month SAD for the 


placebo comparisons and although data from the two key trials suggest there may be some benefit, 


results are not statistically 


significant.*************************************************************************


*********************************************************************************


Overall the treatment benefit of teriflunomide in terms of ARR and 3 month SAD was not reflected in 


the 6 months SAD 


results*


x   


***************************************************************************


********************************************************************


Given the lack of direct evidence against Avonex 30µg and Betaferon 250µg and other DMTs, the 


manufacturer’s decision to conduct a MTC was appropriate. The MTC analysis was well conducted in 


that it included all relevant comparators of teriflunomide, though not all comparisons are actually of 


direct relevance to the use of teriflunomide in the NHS at the present time, due to available marketing 


authorisations and restricted NICE guidance. The methods of the MTC were generally appropriate. 


The ERG has one major criticism which is of the decision to exclude pre-2000 trials from the base 


case analysis. In the opinion of the ERG some covariate analyses using the All Years network to 


control for potential confounders would have been more appropriate and would have avoided the loss 


of the placebo comparisons for the beta-interferons. Informal checks by the ERG did not identify 


major problems with consistency, except with for the impact on the comparison of Betaferon with 


placebo and to a lesser extent the comparison of teriflunomide with Rebif 44µg, generated by the 


smaller base case network for 3 month SAD. This inconsistency may have contributed to the 


favourable results for teriflunomide generated by the MTC (particularly the base case analysis). 


Because the relative effect of teriflunomide in terms of 3 month SAD is such a key driver in the model 


the MTC result for these are very important. The inconsistency was less marked with the All Years 


network and therefore the ERG considers this more complete network is to be preferred.  


**Although 


teriflunomide showed superiority of over placebo in terms of severity of relapse and freedom of 


disease activity, these were not pre-specified endpoints of the trials and used surrogate outcomes. 


Details of adverse events in the trials were provided. However the submission did not include a 


synthesis of adverse effects data that could be readily checked against supporting tables. The adverse 
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effects data was limited as would be expected for a newly licensed drug. The submission did also 


make reference to the safety profile of leflunomide, the active metabolite of teriflunomide, which has 


been authorised for the treatment of rheumatoid arthritis and psoriatic arthritis for over a decade.  


1.4 Summary of cost effectiveness submitted evidence by the manufacturer 
The manufacturer undertook a systematic review of cost-effectiveness studies including teriflunomide 


for the treatment of patients with RRMS.  No cost-effectiveness studies of teriflunomide were found 


in the published literature, thus a de novo economic model was developed.  The model evaluates the 


cost-effectiveness of teriflunomide compared with a ‘blended comparator’ in the base case analysis.  


The blended comparator is a weighted average, by market share, of commonly used beta-interferons 


and glatiramer acetate currently used in this population.  The manufacturer also presented results 


based on a fully incremental analysis comparing teriflunomide with each individual DMT. The 


population considered in the main analyses is patients with RRMS in accordance with the marketing 


authorisation.  Further analyses were undertaken in the subgroup of patients with highly active disease 


(HA) or rapidly evolving severe disease (RES).  


The cost-effectiveness evaluation uses a decision model, designed as a Markov model, to model 


disease progression using 20 health states representing different levels of disease severity (by tracking 


EDSS scores whilst in RRMS and after conversion to SPMS) and death.  In the base case disability 


progression and conversion to SPMS were assumed irreversible.  The model also accounts for the 


frequency and severity of relapses, adverse events, withdrawal from treatment, and death.  Although 


the occurrence of relapse does not influence the way in which progression is modelled, relapse is 


modelled to be dependent on EDSS score.  After withdrawing from first-line treatment patients are 


assumed to receive best standard care (BSC) in the base case, however, the model is flexible to test 


the effect of different treatments in second and third-line care.   


The stated perspective of the analysis of costs is that of the NHS and PSS.  Costs are separated into 


disease costs, administration and monitoring costs, drug acquisition costs and adverse event costs.  


QALYs are used as the measure of outcomes.  HRQoL varies by disease severity and accounts for 


both patients and carers utility.  HRQoL adjustments are also applied to account for relapses and 


adverse events.  Patients are modelled to discontinue treatment because of disease progression to an 


EDSS score of 7 or greater, conversion to SPMS or death.   Patients also stop treatment in the model 


according to trial withdrawal rates.  A 50 year time horizon is used in the model; both costs and 


benefits are discounted at 3.5%. 


Natural history data are derived from an external observational data set and are used to inform the key 


events in the model.  Natural history is assumed to represent the course of disease under BSC.  


Treatment effects are derived from a mixed treatment comparison and applied as hazard ratios to the 
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external observational data set.  Treatment effects are assumed to be sustained for as long as patients 


remain on treatment.  Data from the placebo arm of the clinical trials (TEMSO and TOWER) is also 


available in the model to inform the natural history of disease and is tested in sensitivity analyses.  


Data on mortality are derived from national mortality statistics and are adjusted for the additional risk 


of mortality for different EDSS states.  The adjustment factors were derived from a published study 


(Pokorski ,1997).1 


Both deterministic and probabilistic sensitivity analysis were carried out by the manufacturer to 


demonstrate the level of uncertainty around the model results.  The incremental cost-effectiveness 


ratio (ICER) of teriflunomide relative to the ‘blended comparator’ is estimated to be ******* per 


QALY gained in the deterministic analysis and******** per QALY gained in the probabilistic 


analysis.  The ICERs for teriflunomide in the full incremental analysis are reported by the 


manufacturer as ******* and x********* per QALY gained compared to Rebif 22µg for the 


deterministic and probabilistic analyses respectively.  In the model the deterministic result is slightly 


different than that reported by the manufacturer because of rounding and is actually £******


In response to the ERG’s request for further evidence, the manufacturer submitted a new version of 


the Excel-based economic evaluation having corrected for an error in a calculation. The corrected 


ICER of teriflunomide relative to the ‘blended comparator’ was estimated to be £


 per 


QALY gained compared to Rebif 22µg. 


****** per QALY 


gained in the deterministic analysis and £****** per QALY gained in the probabilistic analysis.  The 


ICERs for teriflunomide in the full incremental analysis were £******


The manufacturer also submitted a price discount patient access scheme (PAS).  The proposed list 


price for teriflunomide 14mg is £13,529 per patient per year, however the manufacturer is offering a 


fixed price to NHS patients of 


 for the deterministic analysis; 


in the probabilistic analysis teriflunomide was dominated (had lower QALYs and higher costs) than 


Rebif 22µg. 


******


1.5 Summary of the ERG’s critique of cost effectiveness evidence submitted 


 per patient per year.  Using the PAS price the manufacturer 


demonstrates that teriflunomide dominates its comparators (i.e. it is less costly and more effective). 


The ERG critiques a number of issues which challenge the validity of the manufacturer’s analysis.  


The ERG found that the data used to populate the natural history and baseline characteristics used in 


the model represented a more severe population than is expected to be treated with first-line 


treatment.  The manufacturer includes non-health costs in the model with very little detail provided on 


what is included in these costs.  The ERG considered this to be contrary to the NICE reference case. 
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The main comparator used in the model is a blended comparator.  The ERG considers the blended 


comparator inappropriate as it does not meet the NICE reference case that requires the use of a fully 


incremental analysis. 


The manufacturer has positioned teriflunomide as a first-line treatment to be used for patients that 


would otherwise take beta-interferons or glatiramer acetates.  They further state that fingolimod and 


natalizumab are not comparators of teriflunomide because these treatments have been approved to 


treat HA or RES patients.  This suggests that teriflunomide will be used in non-HA/RES RRMS 


patients.  However, no evidence is provided on this patient population. 


The main source for the treatment effects used in this model is the manufacturer’s post-2000 MTC.  


This MTC excluded trials pre-2000 due to the difference in diagnostic criteria used in MS clinical 


trials and the concern that pre-2000 trials may have included patients more severe than post-2000 


patients.  The choice of trials included in the MTC are not well justified and further analysis of this 


issue could provide useful information. 


1.6 ERG commentary on the robustness of evidence submitted by the manufacturer 


1.6.1 Strengths 


The manufacturer presented a well-conducted systematic review of RCTs involving any treatment for 


RRMS / PMS in adults. Three placebo-controlled trials were identified for the review (TEMSO, 


TOWER and Study 2001) which were pooled in meta-analyses to produce summary results. The two 


key placebo studies are TEMSO and TOWER, both of which are well-conducted, international trials 


with over 1000 participants. These were supplemented by two extension studies to TEMSO and Study 


2001 (without a placebo-controlled arm) which provided longer term safety and efficacy data.  The 


submission also included a trial that directly compared teriflunomide to another DMT (Rebif). To 


supplement the direct evidence, the manufacturer undertook a MTC to assess the effectiveness of 


teriflunomide compared to other DMTs.  The results of the MTC informed the economic model 


assessing the cost-effectiveness of teriflunomide. 


The manufacturer undertook a comprehensive well-conducted systematic review of the cost-


effectiveness of teriflunomide.  A de novo cost-effectiveness model was presented that was flexible to 


sensitivity and scenario analyses.  Multiple analyses were considered and presented by the 


manufacturer.  In response to the points for clarification the manufacturer presented additional 


evidence that was useful for informing the analyses. 


1.6.2 Weaknesses and areas of uncertainty 


Although the placebo-controlled trials were well-conducted they were of short duration given the 


lifelong duration of MS and the infrequency of relapses. The active comparator trial was smaller and 
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underpowered for the main outcomes of interest to this submission (ARR and SAD) and it was not 


double-blinded and therefore the trial could have been biased in favour of teriflunomide. 


There is still uncertainty on the ability of teriflunomide to delay or reduce accumulation of disability. 


The outcome measure for accumulation of disability is SAD for three months rather than six months 


recommended by the EMA: 3 month SAD is not a adequate reflection of permanent accumulation of 


disability.  Also the treatment benefit of teriflunomide in terms of ARR and 3 month SAD was not 


reflected in the 6 months SAD 


results, **************************************************************


Although severity of relapse and freedom of disease activity showed superiority of teriflunomide over 


placebo, these were not pre-specified endpoints of the trials, used surrogate outcomes and no meta-


analysis was undertaken. 


 none of which 


demonstrated benefit compared with placebo. 


There is a lack of reliable direct evidence comparing teriflunomide with the beta-interferons and 


glatiramer acetate particularly in terms of a robust measure of disability accumulation such as 6 month 


SAD.   


The submission did not include a synthesis of adverse effects data that could be readily checked 


against supporting tables. The relatively short duration of the placebo-controlled trials impacts on 


assessment of any differences in mortality and rarer adverse events.   


In summary, the clinical evidence suggests that teriflunomide appears to have some benefits 


compared to placebo, notably for short-term relapse rate but its role in preventing accumulation of 


disability is less clear. There is a lack of reliable direct evidence comparing teriflunomide with other 


DMTs. Despite the existence of a comparative trial, the relative effectiveness and tolerability of 


teriflunomide and Rebif 44µg is uncertain. 


The population represented in the manufacturer’s base case economic analysis is considered by the 


ERG to be more severe than those who are likely to use teriflunomide. The ERG are concerned with 


the initial distribution of EDSS used in the base case analysis, the natural history progression rates and 


the proportion HA and RES patients included.   


In the model patients are allowed to start teriflunomide at EDSS 6, however, the ERG consider the 


initial distribution of EDSS will be more similar to those who were entered into the trial.  Similarly, 


the main source of natural history data used in this model has been previously criticised and does not 


seem to represent the patients eligible for treatment with teriflunomide.  Of particular concern is the 


manufacturer’s exclusion of improvements in disability progression (i.e. regression in the EDSS 
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matrix) in the base case analysis.  The population of interest to the manufacturer is those patients that 


would otherwise be treated with glatiramer acetate of beta-interferons, but not natalizumab or 


fingolimod.  As natalizumab and fingolimod are approved in the RES and HA populations the 


population of interest in this analysis is the RRMS non-HA/RES population, however no evidence on 


this population has been presented.   


No exploration of SPMS transitions was undertaken by the manufacturer.  A single source of data was 


used to calculate SPMS transitions that did not allow for disability to improve, no sensitivity analysis 


was undertaken by the manufacturer around this model input. 


The cost-effectiveness results highly depend on the trials chosen in the MTC. Further analysis 


controlling for the trials heterogeneity could have been taken into account rather than excluding pre-


2000 trials.   


1.7 Summary of exploratory and sensitivity analyses undertaken by the ERG 
The ERG’s preferred analysis results in teriflunomide being dominated (i.e. more costly and less 


effective) compared to glatiramer acetate using the non-PAS price and an ICER of £*******


The ERG’s preferred analysis combined population characteristics, HRQoL values and natural history 


data from the TEMSO trial that the ERG considers to be more reflective of the first-line patients 


eligible for teriflunomide.  The ERG recalculated the SPMS conversion and excluded non-health costs 


and chose to use the MTC results which included all trials, pre and post-2000.   


 per 


QALY gained compared to glatiramer acetate using the PAS price. 


Whether or not to include the pre-2000 trials in the MTC was the most influential parameter on the 


conclusions.  Combining the ERG’s preferred analysis except using the manufacturer’s preferred 


MTC which excludes pre-2000 trials results in an ICER of £*****


The ERG also found that the natural history of progression in SPMS was influential on the model 


results; however, no additional data was available for the ERG to use in a preferred analysis.  If SPMS 


patients are expected to transition more slowly or improve their disability state (EDSS score) than the 


manufacturer’s and ERG’s estimates of the ICER may be underestimated. 


 per QALY gained using the PAS 


price. 


The manufacturer states that teriflunomide will not be used in HA and RES populations where 


fingolimod and natalizumab are more appropriate, however no evidence is provided for the non-


HA/RES RRMS population.  Given the high proportion of patients with HA or RES in the TOWER 


trial and the subgroup analyses which suggest teriflunomide is more effective in these populations, the 


effectiveness of teriflunomide in the non-HA/RES RRMS population may be overestimated in this 







22  


analysis resulting in an underestimation of the ICER.  However the applicability of the TOWER HA 


and RES subgroups are unclear given the difference in the definitions of these populations used in this 


trial. 


2 Background  


2.1 Critique of manufacturer’s description of underlying health problem  
The manufacturer provided an accurate and appropriately referenced overview of MS and its 


classifications into the three sub-types: relapsing-remitting (RRMS), primary progressive (PPMS) and 


secondary progressive (SPMS). It is noted that at the date of this report the manufacturer has a CHMP 


positive opinion for RRMS only and the submission focuses on this group of patients.  The 


manufacturer accurately described the specific problems experienced by patients with RRMS.  


The role of the Expanded Disability Status Scale (EDSS) in the measurement of the accumulation of 


disability in RRMS was highlighted. This is a 10 point instrument that measures different areas of 


functional disability from 0 to 5 and focuses on ambulatory disability from 6 to 10. EDSS scores are 


used in the trials in this submission for the assessment of relapses and accumulated disability and are 


key to measuring effectiveness and underpin the economic model.  See section 4.2 for further details. 


2.2 Critique of manufacturer’s overview of current service provision  
The current treatment options for modification of disease in MS are appropriately outlined by the 


manufacturer and make reference to all the comparators in the decision problem. It is noted, however, 


that the manufacturer considers teriflunomide as an alternative option only to glatiramer acetate and 


beta-interferon which are available under the Department of Health Risk Sharing Scheme.2  


Glatiramer acetate and beta-interferon are licensed for the whole RRMS population but are only 


available as injectables. The manufacturer fairly describes some of the limitations of these injectables 


including inconvenient mode of administration and issues of tolerability and, in some cases, lack of 


response to treatment. 


Subgroup analyses of patients with highly active MS and rapidly evolving MS are presented in the 


submission where teriflunomide is compared to fingolimod and natalizumab which are both licensed 


only for these two subtypes of RRMS and these drugs form part of the manufacturer’s MTC. However 


the manufacturer does not consider the teriflunomide to be appropriate as an alternative option to 


these drugs.  The treatment pathway outlined by the manufacturers indicates that it is expected that 


teriflunomide will be considered in practice as an alternative treatment option to interferon-beta or 


glatiramer acetate for those with a diagnosis of RRMS that is not RES / HA disease. However, 


teriflunomide, the beta-interferons and glatiramer acetate are all licensed for a general RRMS 


population and not just the non-HA/RES one. 
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The manufacturer estimates that 31% of those with RRMS in the UK are treated with a DMT3 The 


manufacturer’s advisory board further suggest that 25% of patients are resistant to injectables.4 This 


figure is very difficult to estimate as it depends on the definition of resistance. The clinical advisor to 


the ERG identified several groups of patients who might be deemed ‘resistant’: patients who decline 


treatment and hence never start treatment with a DMT, those who start treatment with an injectable 


but cannot continue due to needle phobia or inability to inject, those who have to stop treatment due to 


skin necrosis/abscess, and those who run out of injection sites over time. The number in the latter 


group will increase over time.  We have been advised that uptake of an oral drug will potentially be 


high due to increased acceptability of the mode of administration.  Overall numbers relating to uptake 


of teriflunomide are uncertain. 


The manufacturer notes on-going NICE appraisals regarding RRMS for the following therapies: 


alemtuzumab, laquinimod and dimethyl fumarate.  It is noted that these drugs are included in the 


manufacturer’s MTC. However the MTC results for these drugs are not reported by the manufacturer 


and neither are these drugs included in the economic model. The ERG has conducted this assessment 


independently of the other ongoing NICE appraisals. 


3 Critique of manufacturer’s definition of decision problem 


3.1 Population 
The scope issued by NICE included RRMS, SPMS and PPMS but teriflunomide is licenced only for 


RRMS and so the restriction of the decision problem to RRMS is appropriate. Highly active MS (HA) 


and rapidly evolving MS (RES) are subtypes of RRMS. The manufacturer included a subgroup 


analysis of HA and RES because these are specified in the NICE scope. However the manufacturer 


does not consider these the target populations for teriflunomide as these groups will be treated with 


fingolimod or natalizumab. The ERG considers it reasonable that these subgroups are included and 


recognises the limitations of the analyses of these groups. 


3.2 Intervention 
The intervention, as outlined in the scope, is teriflunomide, a new, oral, immunomodulatory DMT for 


the treatment of RRMS. Teriflunomide (®Aubagio) is administered as a 14mg film-coated tablet once 


daily. On 21 March 2013, the Committee for Medicinal Products for Human Use (CHMP) adopted a 


positive opinion, recommending the granting of a marketing authorisation. The approved indication 


for teriflunomide is: "treatment of adult patients with relapsing remitting multiple sclerosis (MS)".5 


The Committee also concluded at that time that the active substance, teriflunomide, which is a 


metabolite of leflunomide, could not be considered a new active substance.  Following a request by 


the manufacturer, CHMP re-examined the initial opinion and concluded on 27 June 2013 that 
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teriflunomide could be considered to be a new active substance in view of differences between 


teriflunomide and leflunomide as regards safety.  


3.3 Comparators 
The NICE scope specified comparisons with beta-interferon, glatiramer acetate, fingolimod and 


natalizumab; these comparators are all included in the submission.  Subgroup analyses of patients 


with highly active MS and rapidly evolving MS are presented in the submission where teriflunomide 


is compared to fingolimod and natalizumab and these drugs form part of the manufacturer’ MTC. 


However, the manufacturer does not consider teriflunomide to be appropriate as an alternative option 


to these drugs, stating that, “It is not anticipated that teriflunomide will be routinely used in these 


subgroups of MS” (i.e. HA and RES).  The treatment pathway outlined by the manufacturer indicates 


that it is expected that teriflunomide will be considered in practice as an alternative treatment option 


to interferon-beta or glatiramer. The manufacturer’s position appears to be reasonable in terms of the 


comparators, given that fingolimod and natalizumab are licensed and are approved by NICE only for 


HA and RES. However, teriflunomide, the beta-interferons and glatiramer acetate are all licensed for 


a general RRMS population and not just the non-HA/RES population. The clinical advisor to the ERG 


advised that in practice HA patients are defined as those who have failed on a beta-interferon and 


would go on to be treated with galtiramer acetate or fingolimod. RES patients are more easily defined 


being patients with 2 disabling relapses in 1-year and evidence of new or Gd-enhancing lesions on 


MRI and would be treated with natalizumab. 


3.4 Outcomes  
The manufacturer included all outcomes specified by NICE as follows with the addition of resource 


utilisation: relapse rate, severity of relapse, disability, symptoms of MS, freedom of disease activity, 


mortality, adverse effects of treatment and health-related quality of life. 


Aspects of the decision problem could not be fully answered by the manufacturer’s submission: 


severity of relapse and freedom from disease activity were not predefined endpoints of the 


teriflunomide trials. The manufacturer supplied a range of supplementary data to address the outcome 


severity of relapse, including relapses requiring hospitalisation and occurrence and risk of sequelae 


and ARRs requiring IV corticosteroid treatment.  This appears reasonable and the manufacturer 


acknowledges the limitation of the surrogate outcomes and does not pool results for severity of 


relapse.    For freedom of disease activity, the manufacturer supplied data on patients who remained 


relapse free and MRI results where available.  The results for the two outcomes of severity of relapse 


and freedom of disease activity should, therefore, be treated with some caution. 


Although quality of life and mortality are addressed as outcomes, the randomised evidence is limited 


to two years follow up which is insufficient to address these outcomes.  These data are supplemented 
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by the longer-term extension studies but these studies do not take account of natural history of disease 


in relation to these outcomes.  


The two key outcomes of this submission, confirmed relapse and sustained accumulation of disability 


(SAD), are measured by changes in EDSS scores. This is a 10 point instrument that measures 


different areas of functional disability from 0 to 5 and focuses on ambulatory disability from 6 to 10. 


The EMA highlight the limitations of EDSS for measuring disability in MS but advise that it should 


still be used to provide a comparator for existing studies.6 In the trials in this submission, confirmed 


relapses required an increase of 1 point in each of two EDSS functional system scores or 2 points in 


one EDSS functional system score (excluding bowel and bladder function and cerebral function) or an 


increase of 0.5 points in EDSS score from previously stable assessment. If the EDSS score was 


previously 0, an increase in EDSS score of 1 point was required. Sustained accumulation of disability 


was defined as an increase from baseline of at least 1.0 point in EDSS score for patients with a 


baseline EDSS score of ≤ 5.5 or at least 0.5 points for patients with baseline EDSS score > 5.5 for at 


least 12 weeks (3 month SAD). In addition to reporting the outcomes of relapse and SAD, this report 


will include detail on changes in EDSS. 


The submission focuses on 3 month SAD in the trials and the MTC.  However 6 month SAD is 


preferred as an outcome measure6 as after 3 months there is still a strong possibility of improvement 


to a better EDSS state. 


3.5 Other relevant factors 
The manufacturer submitted a price discount patient access scheme (PAS).  The proposed list price 


for teriflunomide 14mg is £13,529 per patient per year, however the manufacturer is offering a fixed 


price to NHS patients of ****** per patient per year.  This PAS has been approved by the Department 


of Health.  
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4 Clinical Effectiveness 
The manufacturer conducted a systematic review to identify RCTs involving any DMT for the 


treatment of RRMS / PMS in adults. Trials involving teriflunomide were then identified, extracted, 


assessed and synthesised in a meta-analysis.  These trials and all others identified for the review were 


combined in a mixed treatment comparison (MTC), the estimates from which were used in the 


economic modelling. 


This section contains a critique of the methods of the review(s) of clinical effectiveness, followed by a 


description and critique of the teriflunomide trials included in the review, including a summary of 


their quality and results and the results of any synthesis of studies. A critique of the manufacturer’s 


MTC is also included. 


4.1 Critique of the methods of review(s) 


4.1.1 Searches 


The manufacturer’s submission described the search strategies used to identify relevant clinical 


effectiveness studies about the use of teriflunomide for the treatment of RRMS in adults. Search 


strategies were briefly described in the main body of the submission; however full details were 


provided in the Appendices. 


The electronic databases MEDLINE and MEDLINE In-Process (via Pub Med), EMBASE(via 


Embase.com) and Cochrane Central Register of Controlled Trials (CENTRAL) were searched to 


identify clinical studies on the use of teriflunomide and other comparators. In addition to this, grey 


literature was searched in several medical society and regulatory body websites and a hand searched 


was carried out.  


Searches were conducted in May 2012 and subsequently updated on 12 November 2012. Search 


strategies for each database were documented in Tables C10.2.1-3. The searches covered the period 


1st January 1980 to November 12 2012, were limited to English language publications, and excluded 


letters, editorials, comments and animal studies.  


Overall the searches were appropriate and well documented, and included the use of both subject 


indexing terms (MeSH and EMTREE) and free text searching.  Field searching, Boolean operators 


and truncation were used where required. All the databases required by NICE were searched, though 


only CENTRAL was searched in the Cochrane Library when it might have been useful to have 


searched the Cochrane Database of Systematic Reviews (CDSR), the Database of Abstracts of 


Reviews of Effects (DARE) and the Health Technology Assessment (HTA) database. For this reason 


the manufacturer missed a protocol of a Cochrane Systematic Review on teriflunomide for the 


treatment of multiple sclerosis that is finished and published now. 
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The trade name of teriflunomide and the trade name of its comparators were not included in the search 


strategies. It is possible (though not likely) that potentially useful records were not retrieved. The 


search strategies used in the manufacturer's submission were limited to experimental trials. However a 


search for other study designs such as cohort or case control studies may have provided useful 


supplementary information about safety.  It is not clear if the methodological search filters used in 


PubMed, EMBASE were derived from validated search filters.   


4.1.2 Inclusion criteria 


The manufacturer outlined appropriate inclusion criteria for population, interventions and 


comparators, outcomes and study designs. It is noted that eligibility criteria for the review included 


patients with SPMS.  All included direct trials of teriflunomide had a small percentage of patients 


with SPMS (at least 87% were patients with RRMS).  We consider this to be overall acceptable but it 


is noted, in contrast, that the trials in the MTC largely had 100% RRMS; see section 4.3. 


The manufacturer included open-label extension studies in addition to RCTs in order to assess long-


term safety of teriflunomide.  This approach is acceptable. However the efficacy data from these trials 


should be treated with some caution as there is no concurrent placebo group and therefore no 


information on natural course of disease


The restriction to English language trials only could have led to trials being missed but in this instance 


we are unaware of any missing trials.  The manufacturer’s flow diagram (Figure B6.2.1) does not 


include data (no of studies etc.) included and excluded from the direct evidence. The inclusion criteria 


for the MTC are discussed in section 4.3. 


. 


4.1.3 Data extraction 


Details of data extraction methods were not provided (such as number of reviewers involved and 


procedures to avoid errors and bias).  The ERG could not, therefore, comment on the robustness of the 


data extraction methods. 


4.1.4 Quality assessment 


The manufacturer’s quality assessment was adapted from CRD guidance7 covering: randomisation, 


allocation concealment, similarity of groups at outset, blinding, differential dropout, under-reporting 


of outcomes and use of intention to treat analysis. This tool was appropriate. Trials of both direct 


evidence and those included in the base case MTC were assessed.  No quality data were provided for 


the trials included in the sensitivity analysis of the mixed treatment comparison (trials conducted post 


2000 and ≥ 80% RRMS). See section 4.3.   The ERG has re-assessed the validity of the direct 


comparison teriflunomide trials(tables XX) and provides a further critique of these trials in section 


4.2.  
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4.1.5 Evidence synthesis 


The manufacturer undertook a meta-analysis of all the three placebo-controlled trials (Study 2001, 


TEMSO and TOWER) using a random-effects model.  A random effects model may not have been 


appropriate due to the small number of studies (2 or 3 in each analysis).8 The manufacturer checked 


for statistical heterogeneity and clinical diversity and did not find major issues of heterogeneity.  


Pooling in general appeared to be appropriate but please see section 4.2 for specific comments on the 


meta-analysis.  


The study of teriflunomide vs. Rebif 44µg (TENERE) was not included in the meta-analysis as there 


was no placebo arm.  This was appropriate. Results of the trial were tabulated and synthesised 


narratively. 


To supplement the direct evidence the manufacturer conducted a MTC indirectly comparing eleven 


licensed and unlicensed drugs including beta-interferon and glatiramer acetate. This analysis is 


described and critiqued in sections 4.3.and 4.4. 


Safety data from RCTs and trial extensions were presented individually. A pooled analysis was 


conducted using adverse event data from Study 2001 and TEMSO only.  A critique of methods using 


for pooling adverse event data can also be found in section 4.2. 


4.2 Critique of trials of the technology of interest, their analysis and interpretation 
(and any standard meta-analyses of these)  


4.2.1 Overview of the trials in the submission 


Table 1 gives an overview of the teriflunomide trials presented by the manufacturer.  Further details 


are presented in the manufacturer’s submission. All trials have a 7mg teriflunomide arm in addition to 


a 14mg arm but teriflunomide has a positive opinion for the 14mg dose only and results in this section 


focus on this comparison with placebo or active comparator as highlighted by the manufacturer. 
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Table 1: Overview of teriflunomide trials 


Study Population Treatment groups Study Duration Primary Outcome 
Phase III RCTs 
TEMSO 1088 patients with RMS (McDonald) 


995 RRMS 
51 SPMS 
42 PPMS 
 
Age 18 to 55 years 
≤ EDSS 5 


365 teriflunomide 
7mg/day 
 
358 teriflunomide 
14mg/day 
 
363 placebo 


108 weeks ARR 


TOWER 1169 patients with MS (McDonald) 


 
**************************** 


Age 18 to 55 years 
≤ EDSS 5 
 


408 teriflunomide 
7mg/day 
 
373 teriflunomide 
14mg/day 
 
389 placebo 
 
 


48 to 154 weeks 
 
Optional long-
term extension 
treatment for 48 
weeks or until 
teriflunomide 
available locally 


ARR 


TENERE 324 patients with RMS (McDonald) 


Age ≥ 18 years 
****************************** 


≤ EDSS 5 


109 teriflunomide 
7mg/day 
 
111 14mg/day 
 
104 Rebif 44µg given 
by sub-cutaneous 
injection 3 x a week 
 
 


48 to 118 weeks 
 
Optional long-
term extension 
treatment until 
teriflunomide 
available locally 


Time to failure 
defined as the first 
occurrence of 
confirmed relapse or 
permanent 
discontinuation for 
any reason whichever 
came first 


Phase II RCT 
Study 2001 179 patients with RMS (Poser) 


157 RRMS 
22 SPMS with relapses 
 
Age 18 to 65 years 
≤ EDSS 6 


61 teriflunomide 
7mg/day 
 
57 teriflunomide 
14mg/day 
 
61 placebo 


36 weeks Combined unique 
active (new and 
persisting) lesions per 
MRI scan 


Long-term extension studies 
TEMSO 
extension 


742 patients who completed the 
TEMSO study and chose to continue 
to the extension 
≤ EDSS 6 


381 teriflunomide 
7mg/day 
 
359 teriflunomide 
14mg/day 
 
 


On-going Incidence of adverse 
events 


Study 2001 
extension 


147 patients who completed the core 
study and entered the extension 
 
≤ EDSS 6 


81 teriflunomide 
7mg/day 
 
66 teriflunomide 
14mg/day 


On-going Incidence of adverse 
events 


4.2.2 Effectiveness: Placebo controlled trials 


There are three placebo-controlled trials that inform the clinical effectiveness section of this report. 


Study 2001 is a phase II proof of concept trial for patients with RMS. 179 patients aged 18 to 65 were 


randomised to receive 7mg, 14mg or placebo for 36 weeks. The primary outcome was combined 


unique active (new and persisting lesions per MRI scan). Other clinical outcomes including ARR and 


SAD were reported. TEMSO is a multinational trial (127 centres in 21 countries) comparing 


teriflunomide to placebo in patients with relapsing MS. 1088 patients aged 18 to 55 years of age were 
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randomised to receive 7mg teriflunomide, 14 mg teriflunomide or placebo once daily for 108 weeks.  


TEMSO was designed as a superiority trial to evaluate effectiveness in terms of annualised relapse 


rate and progression of disability. The trial has been published in peer reviewed journals.9 TOWER is 


also an international superiority trial designed to replicate TEMSO. 1165 participants aged 18 to 55 


were randomised to receive 7mg teriflunomide, 14 mg teriflunomide or placebo once daily until a 


fixed common end date 48 weeks after randomisation of last patient (48 to 154 weeks) As with 


TEMSO, the primary endpoint of TOWER was ARR and the secondary outcome of this trial was time 


to disability progression. TOWER is currently unpublished. Across the three placebo-controlled 


studies 788 patients received teriflunomide 14mg and 813 patients received placebo. 


4.2.2.1 Placebo controlled trials study design 


The longest placebo-controlled trial has variable follow-up up to 154 weeks. These are supplemented 


by the open-label extension studies which are on-going and present five year follow up data. MS is a 


lifelong disease with a variable course.  Relapses occur relatively infrequently so trials may not be 


long enough to capture this outcome.  The EMA suggests at least two years to accurately assess 


relapses and progression of disability.6 Whilst the two phase III placebo-controlled trials are just 


adequate in this regard, the phase II trial. which is essentially a ‘proof of concept’ trial lasting 36 


weeks, is not: in this trial relapse rates and SAD are not primary outcomes and the trial is not 


sufficiently long enough or likely to be adequately powered for these outcomes. The issue of 


including this trial in the meta-analysis is discussed later in this section. 


4.2.2.2 Placebo controlled trials population 


The majority of participants across the trials have RRMS (at least 87%) for which teriflunomide has a 


CHMP positive opinion.  However a number of participants have PPMS or SPMS. It is noted that the 


age range of the two phase III randomised trials is 18 to 55 so evidence for older patients is sparse, 


though not untypical of the population to be treated with teriflunomide. In terms of disease severity all 


the phase III trials required patients to score 5 or less on the EDSS scale whereas the phase II and 


extension studies allowed EDSS up to 6, patients with more severe disease. The phase II trial (due to 


its date) uses the Poser criteria to identify patients with MS whilst the remaining trials use the 


McDonald criteria which tend to identify patients earlier with less severe disease, which is more 


appropriate and generalisable to current clinical practice.   


Both TEMSO and TOWER had similar inclusion and exclusion criteria relating to participants.  


Participants needed to have at least two clinical relapses in the previous 2 years or one in the 


preceding year, which is in line with the ABN treatment guidelines. TEMSO required participants to 


be relapse-free 60 days prior to randomisation whereas 


for ********************************************. Both trials specified prior use of 


natalizumab as an exclusion criterion. Equally, patients should not have used glatiramer acetate during 
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the preceding 3 months (TOWER) or 4 months (TEMSO)  and users of teriflunomide in the preceding 


6 months were excluded in both trials.  These and other exclusion criteria resulted in both TEMSO 


and TOWER having fewer patients with prior use of DMTs than the Phase II trial (27%, 33% and 


79% respectively).  The proportions in TEMSO and TOWER reflect the manufacturer’s positioning of 


the drug as an alternative to injectables for treatment naive patients and as an option for those who 


cannot tolerate other DMTs. Similarities and differences between the placebo-controlled trials are 


summarised in the Table 2.  


The clinical advisor to the ERG has advised that the population of the placebo-controlled trials 


broadly reflects the population of UK MS patients. The ERG also checked the UK risk sharing 


scheme (RSS) population10 and compared it to the trials.  See Table 2 below. 


Table 2: Placebo-controlled trials and RSS populations 


 Study 2001 TEMSO TOWER Risk Sharing scheme10 
n 179 1088 1169 4871 
Age mean (SD) 39.5 37.9 (8.8) 37.9 (9.3) 39.3 
% female 72 72.2 71.1 74.9 
% white NR 97  ** 
Duration disease since 
start of symptoms 
mean (SD) 


NR Median 6.83 yrs. 8.00(6.72) median 
6.25 


8.5 (7.4) 


Duration disease since 
diagnosis mean (SD) 


Approx 5 years Median 3.5 years  5.16 (5.66) 
Median 3.17 


5.2 (5.8) 


EDSS baseline mean 
(SD) 


Approx 2.25 2.5 2.7 (1.37) 3.4 (1.70) RRMS only 
= 3.1 (1.5) 


% EDSS  3.5 NR NR 75.7 NR 
Relapses in prior two 
years, mean (SD)  


NR 1 (median in previous 
1 yr.) 


2.1 (1.2) 2.9 (1.2) 


% RRMS 88 91.5 97.5 85.8 
Previous treatment 
with DMT 


79% 27.0% Unclear ***** 


% HA * NR 1.9% 13.3% NR 
%RES* NR 6.6% 21.6% NR 


 *HA and RES defined more specifically in TEMSO than in TOWER therefore the proportions across 


the trial may not be directly comparable 


Overall, the differences between the populations in the trials and the RSS are not great and the trial 


populations can be considered generalisable to the UK population except that base line EDSS scores 


and relapse rate were lower in the trials than in the RSS.Thus the trial populations may be more 


reflective of a treatment naïve population to be treated with teriflunomide than was studied in the 


initial years of the RSS.  


The trials have a similar proportion of females (between 69 and 73%) which reflects the gender bias 


of the MS population. MS symptoms appear at around 30 years of age when in the general population 
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women would be most likely to be starting or supporting a family.11  However, as is usual, pregnant 


women or those wishing to conceive were not represented in the trials. The manufacturer states that 


teriflunomide is contraindicated for those populations and should a woman become pregnant, an 


accelerated elimination procedure is recommended as the drug can otherwise take up to 2 years to 


clear. Further monitoring of the drug in those wishing to conceive or becoming pregnant is required. 


Nearly all of the patients in TEMSO are white xxxxxxxxxx of the TOWER population are white. In 


England and Wales in 2011 86% of people described themselves as of white ethnicity.12  


4.2.2.3 Placebo controlled trials outcomes 


All trials provide both efficacy and safety outcome data. The primary outcome is ARR for the two 


phase III placebo-controlled trials and lesions identified on MRI in the Phase II trial. Further 


outcomes were assessed and will be discussed in this section. 


In both TEMSO and TOWER the outcome of relapse was pre-defined in the same way. A relapse was 


defined as the appearance of a new clinical sign or symptom or clinical worsening of a previous sign 


or symptom that had been stable for at least 30 days and that persisted for a minimum of 24 hours (48 


hours in Study 2001) in the absence of fever. Confirmed relapses required an increase of 1 point in 


each of two EDSS functional system scores or 2 points in one EDSS functional system score 


(excluding bowel and bladder function and cerebral function) or an increase of 0.5 points in EDSS 


score from previously stable assessment. If the EDSS score was previously 0, an increase in EDSS 


score of 1 point was required. Use of EDSS to confirm relapses is appropriate.6 ARR was analysed as 


adjusted ARR. This was appropriate as there is indication from analysis that the manufacturer 


submitted of differences between EDSS cut-offs and different regions. There was no test for 


interaction with treatment effect so it is unknown if the treatment effect is different in the two EDSS 


categories (≤3.5 and >3.5). 


Severity of relapse was not a defined endpoint in the trials. As stated earlier in the report, this 


outcome was interpreted primarily as relapses requiring hospitalisation. The manufacturer supplied 


additional data on the occurrence and risk of sequelae associated with relapse in TEMSO and 


TOWER and for TOWER data on ARRs requiring IV corticosteroid treatment were provided.  This 


appears reasonable and the manufacturer acknowledged the limitation of the surrogate outcomes and 


did not pool results for severity of relapse.  The Phase II placebo-controlled trial, Study 2001, does 


not have data on severity of relapse.   


For TEMSO and TOWER sustained disability progression (a secondary outcome in both trials) was 


defined as an increase from baseline of at least 1.0 point in EDSS score for patients with a baseline 


EDSS score of ≤ 5.5 or at least 0.5 points for patients with baseline EDSS score > 5.5 for at least 12 
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weeks (3 month SAD). This outcome was not assessed in Study 2001. The EMA recommends 24 


week (6 month) comparative SAD data.6 


Although not considered a meaningful outcome for clinical effectiveness, data will be presented in 


this report from the submission and the responses to points for clarification from the manufacturer, as 


EDSS changes over time are influential in the economic model. 


For freedom of disease activity, the manufacturer supplied data on patients who remained relapse-free 


and MRI results where available. This appears reasonable and the manufacturer acknowledged (as for 


severity of relapse) the limitation of the surrogate outcomes and did not pool results for freedom of 


disease activity. 


HRQoL data were collected in the form of SF-36 and EQ-5D data. Details of these were not provided 


in the submission. 


4.2.2.4 Placebo controlled trials internal validity 


The ERG reassessed the quality of the placebo-controlled trials according to the criteria used by the 


manufacturer and these are presented in the table below.  


Table 3: Quality assessment placebo-controlled trials 


Assessment Criteria TEMSO ***** Study 2001 
 Submission ERG view *********


* 
Submission  ******** ERG view 


Was randomisation carried out 
appropriately? 


Yes Yes *** Yes *** Yes 


Was the concealment of 
allocation adequate? 


Yes Yes *** Yes *** Yes 


Were the groups similar at the 
outset of the study in terms of 
prognostic factors? 


Yes Yes *** Yes *** Yes 


Were the care providers, 
participants and outcome 
assessors blind to treatment 
allocation 


Yes Yes *** Yes *** Yes 


Were there any unexpected 
imbalances in drop-outs between 
groups 


No No ** Yes* ** Yes 


Is there any evidence to suggest 
that the authors measured more 
outcomes than they reported? 


No No ** No ** No 


Did the analysis include an 
intention-to-treat analysis? If so, 
was this appropriate and were 
appropriate methods used to 
account for missing data? 


Yes  Yes  **** Yes *** Yes 


*there were more discontinuations in the teriflunomide 14mg group than in 7mg or placebo.  
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The ERG agrees that TEMSO, TOWER and Study 2001 are well conducted in terms of 


randomisation, blinding, comparability of groups and methods for dealing with study dropout. 


Procedures for randomisation and concealment of allocation were described so that selection bias was 


minimised. Randomisation was stratified according to baseline EDSS score ≤ 3.5 and >3.5 in all 


placebo-controlled trials and also according to trial site in TEMSO and 


TOWER.  *************************************************************************


*************************


Both TEMSO and TOWER are large trials and both present power calculations for their primary 


outcomes (ARR in TEMSO) and (ARR and time to first sustained disability progression in TOWER).  


Study 2001 is small and not powered for these outcomes. Methods to ensure completeness of outcome 


data are reported in TEMSO and TOWER. EDSS scores were measured at baseline and every 12 


weeks and at any unscheduled visits (for assessment of possible relapse). Patients were required to 


visit the study site within 7 days after onset of suspected relapse for assessment by examining 


neurologist. Methylprednisolone sodium succinate 1 g, intravenously daily for 3-5 days was the 


allowed treatment for relapses in TEMSO 


. With a larger number of centres, there is a greater possibility of 


protocol deviation.  However the manufacturer reports regular site monitoring for quality purposes in 


both trials. The use of patient and assessor blinding in both trials protected against detection bias such 


that results are likely to be reliable.   


*******************************************


4.2.2.5 Meta-analysis of placebo-controlled trials 


. 


The manufacturer presented the results of  meta-analyses for five outcomes: ARR, proportion of 


patients relapse-free, SAD 3 month, all-cause discontinuations and disontinuations due to adverse 


events. No meta-analysis of 6 month SAD was presented although data were available for both 


TOWER and TEMSO. The importance of this outcome in relation to sustained disability has already 


been highlighted. Meta-analyses were based on all three placebo-controlled trials: Study 2001, 


TEMSO and TOWER. The outcome of 3 month SAD was analysed without Study 2001 


The meta-analysis was conducted using a random-effects model and employed an empirical Bayes 


estimator of the random effects variance rather than reporting the more usual Chi squared or I2 values 


for heterogeneity. The submission reports values of tau (between study variance) which are very low 


for all outcomes except for the meta-analysis of discontinuations due to AEs. However, with only two 


or three trials in the meta-analysis there is insufficient power to calculate tau. The submission states 


that a manual check of demographic details of patients included in these trials did not flag up any 


clinical heterogeneity in terms of age, gender, EDSS at baseline, time since diagnosis or number of 


previous relapses, other than the fact that 75% of patients in the Study 2001 , the Phase II study, had 


received previous DMT as opposed to a smaller number in TEMSO and TOWER (79% vs. 27% 


and ***xx However, some additional differences between Study 2001and the Phase III TEMSO and 
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TOWER are worthy of note.  Study 2001, as a proof of concept study, was small (61 patients per 


treatment arm) and study duration was just six months so relapse rates may not be robust.  Also EDSS 


scores were higher and a greater number discontinued treatment in the teriflunomide arm of this 


study.  These differences suggest that pooling results of Study 2001 with TOWER and TEMSO is 


subject to clinical heterogeneity, which could result in statistical heterogeneity. Study 2001 was 


excluded from the 3 month SAD meta-analysis due to the limited duration of this trial, but it is 


questionable as to whether it should have been included in other analyses given its short duration and 


differences in previous treatments.   


4.2.2.6 
Subgroup analyses of TEMSO data were performed for ARR and disability progression by baseline 


demographics, disease characteristics and prior use of MS drugs. Test for interactions were not 


statistically significant and no significant differences were apparent from the results provided to 


indicate potential effect modifiers. 


Subgroup analyses 


Post-hoc subgroup analyses for patients with RES and HA disease performed to conform to NICE 


scope. The manufacturer anticipates that those with a previous diagnosis of RES or HA to be 


prescribed alternative DMTs (fingolimod or natalizumab as appropriate). Analyses were provided for 


the TEMSO sub-populations as this was thought to better match the criteria for these subtypes. In 


response to the point for clarification letter the manufacturer supplied the corresponding results for 


TOWER, but advised that the HA and RES subgroups had not been defined using the same criteria as 


in TEMSO, i.e. MRI data were not available in this trial to confirm subtypes. Consequently it is not 


clear that the same types of patients were included, which may explain the large difference in the 


proportion of patients in these sub-groups between the two trials. Limitations of subgroup analyses of 


HA / RES are acknowledged by the manufacturer. 


4.2.2.7 
 


Extension Studies 


Study 2001 (the Phase II trial) and TEMSO have on-going long-term extension studies designed to 


assess long-term safety and tolerability. For Study 2001 extension, 147 patients who completed the 


core study were randomised to 7 or 14mg daily teriflunomide. There was no placebo arm.  For the 


TEMSO extension 742 patients originally allocated to placebo were randomised to 7mg or 14mg 


teriflunomide whilst patients already on teriflunomide continued on their original dose. 


4.2.2.8 Effectiveness results: placebo-controlled trials 


Across the 


two studies, 425 participants are receiving 14mg teriflunomide. Data are available for study 2001 at a 


median follow up of 7.1 years and for TEMSO at up to 5 years treatment follow up. 


The results of the placebo-controlled trials, meta-analyses and extension studies are given in Table 4. 
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Table 4: Effectiveness results 


Trial TEMSO Study 2001 ***** Meta-analysis Study 2001 
extension  


*************
************* 


Relapse 
rate 


Adjusted ARR* 
teriflunomide 
0.37 (95% CI: 
0.31 to 0.44) vs. 
Placebo 0.54 
(95% CI: 0.47 
to 0.62) 
 
RR 0.69 (95% 
CI: 0.58 to 
0.81) 
 


Adjusted ARR*  
ter 0.319 (95% 
CI: 0.267 to 
0.381) vs. 
placebo 
 
 
RR 0.637 (95% 
CI: 0.512 to 
0.793) 


ARR 0.55(SD 
1.12) vs. 0.81 
(SD 1.22) 
 
 
 
RR 0.68 (95% 
CI: 0.36 to 
1.27) 


 
 
 
 
 
RR = 0.664 
(95% CI:.0.589 
to 0.749 


ARR = 0.181 *************
*************
*************
***** 


Severity 
of relapse 


ARR leading to 
hospitalisation 
0.407(95% CI: 
0.272 to 0.609) 
for comparison 
between 
teriflunomide 
and placebo 


ARR leading to 
hospitalisation 
0.664(95% CI: 
0.476 to 0.925) 
for comparison 
between 
teriflunomide 
and placebo 


NR Not done NR ** 


Proportio
n relapse-
free vs. 
Placebo 


60.6% vs. 
49.3% (no p 
value) 
 
  


77% vs. 62%, p 
= 0.098 


*************
************ 


55% were 
relapse-free at 
study reporting 


*************
*************
********* 


*************
*************
*********** 


Disability 
for at 
least 12 
weeks (3 
month 
SAD)  


20.2%(95% CI: 
15.6 to 24.7) vs. 
placebo 27.3% 
(95% CI: 22.3 
to 32.3) p = 
0.03 
HR = 0.70 
(95% CI: 0.51 
to 0.97) 


11.9% vs. 
16.8% 
HR = 
0.685(95% CI 
0.467 to 1.004) 


NR  
 
 
RR = 0.694 
(95% CI: 0.544 
to 0,886)*** 


NR *************
*************
******* 


Disability 
for at 
least 24 
weeks (6 
month 
SAD) 


12.0% vs. 
16.0% 
HR = 0.749 
(95% CI: 0.505 
to 1.111) 


8.9% vs10.6% 
HR = 0.843 
(95% CI: 0.533 
to 1.334) 


NR Not done NR ** 


Change in 
EDSS 


*************
*************
*************
*************
*************
******** 


 *************
*************
*************
*************
*************
*************
*************
*************
*************
*************
******** 


   


Fatigue 
(FIS 
change 
from 
baseline) 


3.8 (1.7) vs. 4.3 
(1.7), p = 0.83 


NR *************
*********** 


Not done NR *************
*************
*************
*************
************* 


Discontin
uation 
any cause 


26.5% vs. NR 21% vs. 7% *************
** 


45.4%  *************
*************
******** 


***** 


Quality of No statistically NR ************* Not done NR *************
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Trial TEMSO Study 2001 ***** Meta-analysis Study 2001 
extension  


*************
************* 


life significant 
results for SF-
36 or EQ-5D 


*************
*************
*************
*************
*************
*************
*************
* 


*************
*************
*************
******** 


*Adjusted for treatment, EDSS score at baseline and geographic region; **RR given in the meta-analysis did not appear to 
match the proportion relapse-free in the trial; ***Reported as RR but should be HR 


 


In both TEMSO and TOWER, teriflunomide significantly reduced adjusted ARR compared to 


placebo.  Results were not significant in Study 2001. The meta-analysis confirmed the statistically 


significant results. 


In regard to severity of relapses, in both TOWER and TEMSO teriflunomide led to statistically 


significantly fewer hospitalisations due to ARR than in the placebo group. This outcome was not 


pooled in a meta-analysis. Freedom of disease activity was presented as end of study proportion of 


patients relapse-free. In TEMSO a post-hoc analysis of ‘freedom from disease activity’ (a composite 


of relapse-free, disease progression free and MRI-activity free) reported 22.9% ‘free of disease’in the 


teriflunomide group vs. 14.3%  in the placebo group (no p values 


reported). *************************************************************************


*********************************  In both of the extension studies relapse rates were low 


(0.181 and *****


3 month SAD was statistically significantly reduced in TEMSO 


). A similar number to the placebo-controlled trials remained relapse-free. 


****************


**


. Study 2001 did 


not assess this outcome. Meta-analysis confirmed the statistically significant reduction. However there 


is evidence that the benefit seen at 3 months may not be sustained over a longer period. The more 


robust measure of disability progression, 6 month SAD, was not statistically significantly reduced in 


TEMSO or in TOWER. Additionally the Kaplan-Meier plots supplied by the manufacturer showed 


little benefit of teriflunomide for 6 month SAD. The TEMSO plot is shown below. 


********


 


TEMSO 6 month SAD 
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Furthermore, the manufacturer supplied an additional table showing the proportion who improved 


(their disability progression regressed) after experiencing 3 month SAD although the manufacturer’s 


model assumes that 3 month SAD is permanent. It can be seen from Table 6 that a large proportion in 


both groups did not have persistent disability. 


Table 5: Improvement after 3 month disability progression in TEMSO and TOWER 


*****************
*****************
**** 


***** ***** 


 *************** ************* *************** ************ 


******************
*********** 


*********** *********** ********** ********** 


*************** *********** *********** ********** ********** 


 


The benefit of teriflunamide on terms of preventing disability progression is also not reflected in the 


change in 


EDSS. ****************************************************************************


**********************************************************************************


**********************************************************************************


*********************************


Figure 1 Change from baseline in EDSS over time 


  The graphical representation below shows the change from 


baseline in EDSS over time in TEMSO. 


*  
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Finally, fatigue and measures of health related quality of life (SF-36 and EQ-5D) showed no 


statistically significant differences between groups in individual trials except minor differences in a 


single mental health domain; and no meta-analysis was conducted. 


Discontinuation rates were similar to placebo in TOWER and TEMSO but more patients discontinued 


compared to placebo in study 


2001. *****************************************************************************


**********.  


Subgroup results 


**********************************************************************


******************************** 


Subgroup analyses were performed by baseline demographics (gender, race and age), disease 


characteristics (EDSS strata, relapse history, MS  subtype, MRI parameters and prior use of DMT for 


MS. Based on TEMSO, the manufacturer reported that reductions in ARR and disability progression 


were consistent across subgroups in favour of teriflunomide with no treatment by subgroup interaction 


test reaching statistical significance.13 Analyses in TOWER supplied by the manufacturer confirmed a 


lack of interaction.  


The results for the main outcomes from the main trials by HA and RES subgroups are shown in Table 


6. 


Table 6: HA and RES subgroup results 


 Whole population *** ***** 
ARR RR vs. placebo ************** ************** 
TEMSO RR 0.69 (95% CI: 0.58 to 0.81) 


 
******************** ******************** 


TOWER 0.637 (95% CI: 0.512 to 0.793) ** ** 
3mth SAD HR vs. placebo ************** ************** 
TEMSO 0.70 (95% CI: 0.51 to 0.97) ********************* ********************* 
TOWER 0.685(95% CI 0.467 to 1.004) ********************* ******************** 
Discontinuations OR vs. placebo ************** ************** 
TEMSO 0.90 [0.65, 1.25] ********************* ********************** 
TOWER 1.06 [0.77, 1.45] ********************* ******************** 


*HA TEMSO n=21 (2% of total population), TOWER n= 156 (13.3% of total population) but definition of HA less strict in TOWER 


**RES TEMSO n=72( 96.6% of total population), TOWER =253 (21.6% of total population but definition of RES less strict in TOWER 


The results from these post hoc subgroups are of limited 


value. ****************************************************************************


**********************************************************************************


***************. The findings are not confirmed in the larger subgroup in TOWER, although those 


results are confounded by the less specific definition of HA used in that study. 
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4.2.3 Effectiveness: Active Comparison 


TENERE is the only trial that directly compares teriflunomide to another DMT. TENERE is a 


multinational trial (53 centres in 13 countries) comparing teriflunomide to interferon-beta-1a (Rebif 


44µg) in patients with relapsing MS. Patients aged 18 and over (n = 324) were randomised to receive 


7mg teriflunomide, 14 mg teriflunomide (111) or 44µg Rebif (104).  Teriflunomide was administered 


once daily and patients were blinded to dosage. Rebif 44µg was administered subcutaneously three 


times a week on an open label basis. TENERE was designed as a superiority trial to evaluate 


effectiveness in terms of ‘time to failure’ and also tolerability. TENERE is as yet unpublished but has 


been presented at conferences. To be eligible for the trial, patients needed to have RMS according to 


McDonald (2005) and be ambulatory with an EDSS ≤ 5.5 as for the placebo-controlled trials TEMSO 


and TOWER.  Exclusion criteria were similar, notably patients needed to be relapse-free 30 days prior 


to randomisation.  Prior exposure to Rebif or to another interferon in the previous 3 months was also 


an exclusion criterion. The study was completed after the last patient reached 48 weeks of treatment 


so individuals were followed up variously between 48 and 115 weeks.   


4.2.3.1 Study design 


TENERE is a much smaller trial than the placebo-controlled trials. The study is powered for the 


composite primary outcome, time to failure; this is in contrast to ARR in TEMSO and TOWER. It 


may not have adequate statistical power to detect differences in all investigated outcomes. For this 


reason, claims of ‘comparable efficacy’ should be treated with some caution. Also the EMA 


recommends that trials last at least two years to obtain robust data on relapses and sustained 


accumulation of disability, but not all of the participants were followed up for this time period.6  


TENERE was not a double-blind trial, with neither the care provider nor the patient being blinded to 


treatment: only the outcome assessment was blinded. Whilst this means the trial can reflect patients’ 


real life response to therapy, it is likely to have biased the evaluation of the primary outcome in favour 


of teriflunomide.  


4.2.3.2 Study population 
 


Table 7: Population of TENERE compared to placebo-controlled trials and RSS 


 TEMSO* ****** Risk Sharing 
scheme


******* 
10 


n 1088 **** 4871 *** 
Age mean (SD) 37.9 (8.8) ********** 39.3 *********** 
% female 72.2 **** 74.9 **** 
% white 97 ** NR *** 
Duration 
disease since 
start of 
symptoms 
mean (SD) 


Median 6.83 yrs. ********************** 8.5 (7.4) ********** 


Duration Median 3.5 years  *********************** 5.2 (5.8) *********** 
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disease since 
diagnosis mean 
(SD) 
EDSS baseline 
mean (SD) 


2.5 ********** 3.4 (1.70) RRMS 
only = 3.1 (1.5) 


*********** 


% EDSS 3.5 NR **** NR **** 
Relapses in 
prior two years, 
mean (SD)  


1 (median in 
previous 1 yr.)) 


********* 2.9 (1.2) ********* 


% RRMS 91.5%  **** 85.8 
Previous 
treatment with 
DMT 


27.0% ***** Unclear ***** 


 


The population of TENERE is ***********that of the placebo-controlled trials in terms of the 


population baseline characteristics above.  


However**************************************************************************


*******************************************The proportion of patients with prior use of 


DMTs **********************


In terms of the RSS population, TENERE has 


 the placebo-controlled trials. 


*************** characteristics 


although **************************************************************************


**********************************************************************************


**********************************************************************************


**********************************************************************************


**************************************************************


4.2.3.3 Study outcomes 


Importantly, there is 


some imbalance between the treatment arms in that in TENERE 24% of the Rebif 44µg treatment 


group had received prior therapy whereas the proportion in the  teriflunomide arm was 11.7% .    


The primary outcome is time to failure. ARR was not a primary outcome and SAD was not a pre-


defined outcome of the trial and instead was defined post-hoc. Relapses and SAD were interpreted in 


terms of EDSS as for the placebo-controlled trials. In TENERE quality of life was assessed by 


consideration of satisfaction with treatment medication rather than the usual SF-36. 


4.2.3.4 Study internal validity 


The table below details the manufacturer’s quality assessment of TENERE which has been verified by 


the ERG.  A further critique of the trial is given below. 


Table 8: Quality assessment of TENERE trial 


******************* ***************
***************
* 


****
**** 
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******************************************** *** *** 
******************************************* *** *** 
***************************************************************************
******* 


*** ****
*** 


***************************************************************************
************** 


**** **** 


**************************************************************** ****** ****
** 


***************************************************************************
***************** 


** ** 


***************************************************************************
************************************************************************ 


*** ****
* 


****************************************************************************************************
******************************************************************************************
******************************************************************************************
********************x*********************************************************
**************************************************************************
**************************************************************************
**************************************************************************
**************************************************************************
**************************************************************************
**************************************************************************
**************************************************************************
**************************************************************************
**************************************************************************
**************************************************************************
**************************************************************************
**************************************************************************
**************************************************************************
**************************************************************************
**************************************************************************
**************************************************************************
**************************************************************************
**************************************************


4.2.3.5 Effectiveness Results: Active comparator trial 


  


The main results of TENERE are given in the table below. For further detail of results it is necessary 


to refer to the manufacturer’s submission pages 119 to 130, table B6.5.1. 
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Table 9: Results of TENERE trial 


Outco
me 


Result (teriflunomide 14mg n=111 vs. Rebif 44µg n=104) 


Primar
y 
outco
me: 
Time 
to 
failure 
(confir
med 
relapse 
or 
perma
nent 
treatm
ent 
discont
inuatio
n) 


42 (37.8%) vs.44 (42.4%) failure 
HR = 0.861(95% CI: 0.564 to 1.314) 


Relaps
e rate 


Adjusted ARR 0.259 (95% CI: 0.153 to 0.438) vs. 0.216 (95% CI: 0.113 to 0.415) 
Relative risk 1.197(95% CI: 0.623 to 2.299) 


Severit
y of 
relapse 


NR 


Propor
tion 
relapse
-free 


************************************************************************************** 


Disabil
ity: 3 
and 6 
month 
SAD 


********************************************************************************************
********************************************************************************************
******************* 


Chang
e in 
EDSS 
(mean 
SD) 


************************************************************************** 


Sympt
oms of 
MS 
(FIS) 


FIS at 48 weeks (change from baseline) 
4.096 vs. 9.099, p = 0.1789 


Discon
tinuati
on rate 


19.8% vs. 28.8%  
 


Treatm
ent 
Satisfa
ction 
Questi
onnair
e for 
Medic
ation 
 


LS-mean global satisfaction score Week 48: 68.818 (SE 2.782) vs. 60.975 (SE 2.942) p = 0.0162 


HrQoL 
(SF-26 
and 
EQ-5D 


Not available 
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There were no clinically or statistically significant differences between treatments in the primary 


outcome of time to failure (confirmed relapse or permanent treatment discontinuation).  The 


manufacturer supplied additional tables showing the breakdown of the primary outcome. 


Table 10: Analysis of time to failure 


 *************************** ******************* 
No of patients with primary outcome 42 (37.8%)  44 (42.3%)  
Relapse  26 (23.4%)  16 (15.4%)  
Permanent treatment discontinuation  15 (13.5%)  25 (24.0%)  
Other reason for failure ********* ********* 
No. of patients who were censored  *********** ************* 


**********************************************************************************


**********************************************************************************


**********************************************************************************


**********************************************************************************


**********************************There were no differences between treatment groups in 


fatigue associated with MS. Patients in the teriflunomide group had a higher mean global treatment 


satisfaction than those in the Rebif 44µg group. The data showed that this was mainly due to the side 


effect profile and convenience of the oral drug. There were no other quality of life measures.  


**********************************************************************************


*******. The Figures 3 and 4 supplied by the manufacturer illustrate this. 


*******2*********************
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*******3*********************


 


 


4.2.4 Adverse effects of teriflunomide: all trials 
 


The submission did not include a synthesis of adverse effects data that could be readily checked 


against supporting tables. The summary of adverse effects cited the Summary of Product 


Characteristics (SPC) for Aubagio®, which could not be checked by the ERG as it is not yet 


available. A table outlining the adverse events causing discontinuation across the trials would have 


been informative. 


The manufacturer reported that they had constructed two pools of data.  Pool A consisted of the 


placebo controlled parts of Study 2001 and TEMSO.  Pool B consisted of Study 2001(both placebo-


controlled and extension), TEMSO and its extension, and the teriflunomide arm of TENERE (see 


4.2.3). The manufacturer submitted only Pool A as this was comprised of placebo-controlled data.  


However, it is unclear why safety data from the placebo-controlled TOWER trial was not included. 


Furthermore, the trials in Pool A lasted six months and two years respectively and therefore there are 


no long-term pooled safety results included in the submission.  


In terms of meta-analysis, the manufacturer pooled TEMSO, TOWER and Study 2001 to obtain data 


on discontinuation due to adverse events. 


Table 11 details rates of adverse events across the trials. 
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Table 11: Adverse events in placebo trials 


Trial TEMSO Study 2001 ***** Meta-analysis Study 2001 + 
Study 2001 
extension  


***********
***********
**** 


Adverse events 87.5% vs. 
90.8% 


NS ************
*** 


Not done 100% ***** 


Serious 
adverse events 


12.8% vs. 
15.9% 


NS ************
*** 


Not done 28.8% ***** 


Discontinuatio
n due to 
adverse events 


10.9% vs. 
8.1% 


14.2% vs. 
7.0% 


************
** 


19.7% ************
************
*********** 


**** 


Mortality 0 0 ************
************
************
*** 


Not done 1 death 
(underlying 
disease and 
concomitant 
medications 
may have been 
contributory) 


***********
***********
***********
***********
***********
***********
**** 


Occurrence of adverse events and serious adverse events was similar in teriflunomide and placebo 


groups in TEMSO and TOWER and results were not pooled in meta-analysis for these outcomes. 


Overall, meta-analysis of all three placebo trials showed a significantly higher proportion of patients 


withdrew due to adverse events in the teriflunomide treatment 


groupsx*********************************************************, and there were no 


deaths in the other placebo-controlled trials.  


******************************************************************************************


******************************************************************************************


********************************************************************The occurrence of any 


adverse event remains high in the extension trials.  However ***************************the Study 2001 


extension and the TEMSO extension in terms of rates of occurrence of serious adverse events and 


discontinuation due to adverse 


events


Adverse event data relating to TENERE are presented below as these were not pooled with any other 
data.


*************************************************************************************


******************************************************************************************


******************************************************* 


*


 


Table 12: Adverse events in TENERE 


Teriflunomide vs. Rebif 44µg 
Adverse effects 92.7% vs. 96.0% 
Serious adverse effects 5.5% vs. 6.9% 
Discontinuation due to adverse events 10.9% vs. 21.8% 
Mortality No deaths occurred 


A similar proportion in each treatment group experienced adverse events and serious adverse events.  


A greater proportion of those receiving Rebif 44µg discontinued due to adverse events. Again though, 


a greater proportion of the Rebif 44µg group had previously taken DMTs and the impact of this 


difference is unknown. No deaths occurred in TENERE. 
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A breakdown of the adverse event data in TENERE was provided by the manufacturer and is shown in 
the table below. It can be seen that several adverse events 
are 


Table 13: Breakdown of adverse events in TENERE 


**************************************************************************************
************************************************************************ 


***************************
***************************
***************************
************************** 


***************************
* 


******************* 


********** ************ *********** 
********** *********** ********* 
********* *********** ********* 
**************** *********** *********** 
********* *********** *********** 
***************************
******* 


*********** *********** 


********** *********** ********* 
************* *********** ********* 
******* ********** ********* 
********** ********* ********* 
********* ********* ********* 
*************** ********* ********* 
***************************
******* 


********* ********* 


*********** ********* ********* 
****************** ********* ********* 
********************* ********* ********* 
************** ********* ********* 
******** ********* ********* 
************ ********* ********* 
*********************** ********* *********** 
******** ********* ********* 
********* ********* ********* 
********** ********* ********* 
********* ********* ********* 
************************ **** ********** 


 


4.2.4.1 Long-term safety of leflunomide 


4.3 Additional trials 


The manufacturer includes in the submission a short section on the long-term safety of leflunomide 


(see page 190 of the submission)., pointing out the acceptable safety profile of this metabolite of 


teriflunomide, which has been licensed for the treatment of rheumatoid and psoriatic arthritis for over 


a decade. As the EMA has granted new active substance status to teriflunomide, the ERG is unclear 


about the relevance of this experience. 


The ERG did not locate any further relevant trials that the manufacturer failed to identify.  The 


manufacturer indicated that the trials TOPIC and TERACLES were excluded.  The ERG agree that 
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TOPIC is not relevant to the decision problem as it is a population of CIS patients with Clinicall 


Isolated Syndrome (CIS) only, and that TERACLES is not relevant as it is a trial of teriflunomide 


administered in combination with a beta interferon.Critique of trials identified and included in the 


indirect comparison and/or multiple treatment comparison 


4.3.1 Searches and trial selection 


The searches for trials to be included in the MTC were those described in section 4.1.1. As such they 


were appropriate and well documented strategy. 


The main selection criteria for trials for the MTC were: 


• Adults with either RRMS or progressive MS (including SPMS or PRMS), of which 80% have 


RRMS. Trials with mixed MS patient populations with less than 20% PPMS or clinically isolated 


syndrome (CIS) patients also were included.  


• Single- or double-blind randomised controlled trials (RCTs) of at least six months duration and 


open-label extensions of these trials.  


• Patients in at least one arm of the trial received one of the following DMTs (including pooled 


doses of the same drug). Comparators included placebo or any of these same selected DMTs 


(including the same drug at a different dose or formulation). In the case of beta interferon, 


comparators were split by brand and dose. The choice of comparators was to include all possible 


MS DMTs: alemtuzumab; dimethyl fumarate (BG00012); daclizumab; fingolimod; glatiramer 


acetate; Interferon-1a; Interferon-1b; laquinimod; mitoxantrone; natalizumab; rituximab; 


teriflunomide.  


• The study-reported relapse, disability progression, magnetic resonance imaging (MRI), or safety 


outcomes of interest. 


Trials whose recruitment was prior to the year 2000 were not included in the base case MTC but were 


included in an ‘All Years’ sensitivity analysis. 


The ERG considers these inclusion criteria appropriate. The inclusion of a wide range of DMTs and 


all doses thereof studied, whether licenced for use or not, is appropriate in an MTC as it generates the 


most complete network for each outcome and provides the greatest amount of data for the placebo and 


other standard comparators. However, not all comparisons are actually of direct relevance to the use 


of teriflunomide in the NHS at the present time, due to available marketing authorisations and NICE 


guidance. There is some lack of clarity in that despite the fact that some unlicensed doses of drugs are 


included in the MTC, 11 studies are excluded for being of ‘Not approved dosing or scheduling’. 


 The ERG considers that the restriction of the base case network to trials where patient recruitment 


was from the year 2000 onwards was not appropriate. The reason given for this restriction was that 
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ARRs have fallen in clinical trials and hence older trials will have higher baseline rates than more 


recent trials. The cut off at the year 2000 was selected because of the introduction of the McDonald 


diagnostic criteria in 2000 to replace the Poser criteria. Compared with the Poser criteria, the 


McDonald criteria generally identify patients much earlier in the disease course, and with less 


frequent or severe symptoms; therefore, a change in MS diagnostic criteria may have considerable 


impact on the baseline disease activity of the patient population under study. However, 5 out of 30 


trials included in the base case network used the Poser criteria (including the Phase II trial of 


teriflunomide) (All the 6 excluded trials used Poser criteria). The publication of the CHAMPS study 


in 200114 was also cited as a reason for this restriction. This restriction was supported by Key Opinion 


Leaders consulted by the manufacturer and by a comparison of baseline relapse rates and treatment 


effects pre and post 2000. However, the ERG suggested in their clarification requests that the All 


Years MTC with baseline relapse rate included as a covariate would be more appropriate, as it would 


include all the data but take any heterogeneity in baseline ARR into account. However, the 


manufacturer was unable to run this analysis in time for the ERG’s report schedule.  


One major effect of the restriction on trial inclusion was that all the placebo controlled trials of beta-


interferons and of glatiramer acetate were excluded, although one direct placebo comparison of 


glatiramer acetate was included due to its being a comparator in a placebo controlled trial of dimethyl 


fumarate. This is potentially important as in the manufacturer’s submission beta-interferons and 


glatiramer acetate are the direct comparators for teriflunomide The impact of this restricted analysis is 


discussed in the MTC results section. 


4.3.2 Missing trials 


The flow diagram provided on page 141 of the submission appears to include a discrepancy: 52 trials 


are include in the qualitative synthesis and of these 11 are excluded. However, the total number of 


trials remaining for the MTC All years network is 36 not 41. The ERG assumes the unaccounted for 5 


trials were those that were excluded because their population was less than 80% RRMS. 


Given the large number of treatments included in the manufacturer’s MTC (base case and All years) it 


was not possible to re run and rescreen the searches in order to check that they had not missed 


relevant trials or had excluded any that should have been included. Instead the ERG compared the 


identified studies for the older treatments (beta-interferons and glatiramer acetate) with those included 


in existing systematic reviews15, 16and also previous submissions to NICE (Fingolimod). 


Excluded from the base case but included in the ‘All Years’ analysis are three important trials of the 


beta-interferons and three smaller trials of glatiramer acetate (Table 14). 


Table 14 Trials excluded from the base case but included in the ‘All Years’ analysis 
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Trial Comparison N Duration (months) 
PRISMS17 Rebif 44 and 22 vs. placebo 560 24 
MSCRG18 Avonex 30µg vs. placebo 301 24 
IFNB MS study19 Betaferon 250 vs. placebo 247 24 
Bornstein 198720 glatiramer acetate vs. placebo 50 24 
Copolymer 1 MS Study21 glatiramer acetate vs. placebo 251 24 
European/Canadian 
glatiramer acetate study22 


glatiramer acetate vs. placebo 239 9 


These were included in the MTC that formed part of the submission to NICE of Fingolimod for 


RRMS. 


In the All Years analysis the submission for teriflunomide has included the same trials as in the MTC 


in the submission to NICE for the appraisal of fingolimod with the exception of 4 trials, two of which 


compared the licensed dose of Betaferon with an unlicensed dose, one included only a 90 day 


treatment period and therefore was too short a study. The one study that appears to be missing from 


the all years MTC is the INCOMIN study,{Durelli, 2002 #51 which compared Avonex 30µg with 


Betaferon 250µg (n=188) in a 2 year-long study; its primary outcome was proportion of patients 


relapse free at 24 months but it also reported ARR and SAD (but 6 month confirmation only). It is 


unclear what impact on the All Years results for ARR the inclusion of this trial would have had on the 


teriflunomide comparisons: examination of the network suggests that as there is no direct link 


between Betaferon 250µg and teriflunomide and therefore this trial would have had only a small 


impact on the MTC results. 


A search by the ERG for recent trials of beta-interferons and glatiramer acetate identified two possible 


trials for inclusion: Calabrese 2011{Calabrese, 2012 #52}  was a 24 months study of Avonex 30µg 


vs. Rebif 44µg vs. glatiramer acetate, but the only outcome it reported relevant to the submission was 


withdrawals, and therefore the omission of this trial is not of great importance; and IMPROVE 2010 
23, a comparison of Rebif with placebo that used only a 16 week treatment period and was therefore 


not directly relevant. 
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4.3.3 Included trials 


The teriflunomide submission MTC included a large number of trials: 30 in the base case and 36 


overall. The All Years network for the primary outcome of ARR included 32 trials. Of these 4 used 


data at 12 months and a further 7 used data for less than 12 months. 12 months is a short duration for 


the assessment of an infrequent event such as MS relapse. The ERG did not rerun the MTC analysis to 


check what would be the impact of the removal of the 11 short trials. The network diagrams are 


provided in the manufacturer’s submission (Figures B6.7.2 to B6.7.6, pages 154-158, and Additional 


Appendices Figures AA2.1 to AA2.3). 


The All Years network for the key outcome in the model - 3mth SAD - included 20 trials. A number 


of the trials not included in this outcome network were of short duration (12 months or less) and 


therefore their omission (whilst not pre-specified for this reason) is appropriate. Other potentially 


relevant trials did not report 3mth SAD as an outcome. BECOME24- a 24 month study of Betaferon 250µg vs. glatiramer 


acetate 20mg (SAD not an outcome){Mikol, 2008 #38study of Rebif vs. glatiramer acetate 20mg (only reported post-hoc 


6mth SAD); CombiRx25 – a 36 month trial that included a comparison of Avonex 30µg with 


glatiramer acetate 20 mg; (only reported 6mth SAD); BRAVO26 – a 24 month trial of laquinimod vs. 


Avonex 30µg vs. placebo; (SAD not an outcome); The MSCRG trial 18 – a 24 month comparison of 


Avonex 30µg with placebo (only reported 6mth SAD). It is worth noting the three of these trials did 


report 6 month SAD (the more robust outcome):REGARD,27 CombiRx,25, and the MSCRG trial.18 


Of the included trials for 3 month SAD, two used data at 12 months and a further one used data for 


less than 12 months. 12 months is a short duration for the assessment of an infrequent event such as 


confirmed progression associated with MS relapse. The ERG did not rerun the MTC analysis to check 


what would be the impact the removal of the 11 short trials? 


In summary, the MTC was inclusive with very few trials omitted. Whilst the Manufacturer’s concerns 


regarding the inclusion of older trials are to some extent justified and neither the base case nor the All 


Years analysis are optimal, omission of the beta-interferon vs. placebo trials from the base case 


reduced the reliability of the results.  


4.4 Critique of the indirect comparison and/or multiple treatment comparison 


4.4.1 Methods 


In their submission the manufacturer provided very few details regarding the methods of the MTC. 


The MTC utilised a Bayesian random effects model that employed a vaguely informative normal prior 


with a uniform standard deviation, the value of which was 1.0 for all outcomes. The models were run 


appropriately and the submission presented evidence of their convergence. The submission did not 


report how 3 or more arm trials were dealt with in the model, nor did it report statistics of model fit. 


Following the ERG’s request for further details of the methods the manufacturer issued the DIC 
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statistics for the model (for fixed effect and well as random effects) and confirmation that the model 


included relative, not absolute effects. However, no details of residual deviance, which is an important 


indication of model fit were presented: the model fit is the extent to which the model explains the 


data. If a model is a good fit then the residual deviance should be close to the number of data points in 


the data set. 


The DIC statistics provided for the MTC analyses were: for ARR , RE 608.4 and FE 607.6;  for 3 mth 


SAD, RE 7.975 and  FE 6.333; and for Discontinuations, RE 474.3 and FE 472.3. The similarities 


between the DIC for the random and fixed effect models indicates that the random and fixed effect 


models are equally good fits to the data. Further discussion refers to the results from the random 


effects model only. 


Examination of the code by the ERG found it to be correct and appropriate. No attempt was made to 


rerun the network analyses. 


4.4.1.1 Heterogeneity 


Heterogeneity was explored informally as is appropriate in an MTC although further investigation of 


the impact of potential confounders should have been undertaken. Trial and population characteristics 


for all the trials in the MTC were presented in the manufacturer’s  submission (tables B6.7.1 and 


AA2.1) and are summarised in Tables 15 and 16 below. The ERG would like to have seen some 


covariate analyses using the all years network to control for potential confounders: baseline ARR and 


baseline disease duration, baseline EDSS (though this was adjusted for in the teriflunomide analyses 


of ARR); proportion of patients previously treated with a DMT. These are factors which were 


accounted for either by adjustment in analysis of ARR or by exclusion of pre-2000 trials from the 


MTC base case. 
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Table 15: Range of potential confounding factors across the trials in the MTC (base case) 


MS 
Diagnosis 
Criteria  


Population  Recruitment 
Period 
(earliest to 
latest across 
all trials) 


Age (SD), 
Years in 
any one 
treatment 
arm  - 
range 


% Male 
in any 
one 
treatment 
arm  


Baseline 
EDSS  


Previous 
Relapse 
Rate  in 
any one 
treatment 
arm - 
range  


Prev. 
Treated  


Disease 
Duration, 
Years* in 
any one 
treatment 
arm  - 
range 


McDonald  
(23) 
Poser (5) 
NR (2) 


100% 
RRMS – 
23 trials 
(77%) 
95 - 99% - 
3 trials*  
90% - 3 
trials$ 
80% 
RRMS – 1 
trial 


2001–2011  31.9 (SD 
8.0) to 
42.4 (SD 
not 
reported) 
or 41.5 
SD 8.5) 


17% to 
44.6%  


1.8 (SD 
1.7) to 
2.9 (SD 
1.3) or 
3.2 (SD 
not 
reported)  


Over 1 yr. 
1.0 to 2.4 
Over 2 
yrs. 1.9 to 
2.6  


0%  3 
trials 
>0% to 
50% - 6 
trials 
>50% -
99% 5 
trials 
NR 15 
trials 


 2.0 (SD 
1.3) to 
10.8 (SD 
8.2) (in 8 
not 
reported) 


*2 trials (both teriflunomide just less than 100% - TOWER 97% and TENERE 99%; $Phase II teriflunomide trial 


The ERG identified some clinical heterogeneity across the trials in the base case MTC (Table 15): not 


all used the McDonald diagnostic criteria despite the year 2000 cut off; the majority of trials (77%) 


included only RRMS patients, though interestingly none of the teriflunomide trials did; previous 


DMT use was not reported in half the trials; and only 3 trials (10%) had a previously untreated 


population. 


Table 16: Range of potential confounding factors across the trials in the MTC (All Years analysis)) 


MS 
Diagnosis 
Criteria  


Population  Recruitment 
Period  


Age, 
Years  


Male  Baseline 
EDSS  


Previous 
Relapse 
Rate  


Prev. 
Treated  


Disease 
Duration, 
Years*  


McDonald  
(23) 
Poser (11) 
NR (2)  


100% 
RRMS – 
29 trials 
(81%) 
95 - 99% - 
3 trials*  
90% - 3 
trials$ 
80% 
RRMS – 1 
trial 


1988–2011  30.0 (SD 
not 
reported) 
or 31.9 
(SD 8.0) 
to 42.4 
(SD not 
reported) 
or 41.5 
SD 8.5) 


17% 
to 
44.6% 


1.8 (SD 
1.7) to 
2.9 (SD 
1.3) or 
3.2 (SD 
not 
reported) 


Over 1 
yr. 1.0 to 
2.4 
Over 2 
yrs. 1.9 
to 3.9 


0%  5 
trials 
>0% to 
50% - 6 
trials 
>50% -
99% 5 
trials 
NR 19 
trials  


2.0 (SD 
1.3) to 
10.8 (SD 
8.2) 
(in 8 not 
reported) 


Clinical heterogeneity was similar in the All Years network. As would be expected the proportion of 


studies using the Poser diagnostic criteria was higher and the recruitment range was wider. The 


previous relapse rate over 2 years included a higher upper value 3.9) as did the ARR at the end of 


trial. Age range, % male, baseline EDSS range and disease duration range were not different from the 


base case. 


4.4.1.2 Consistency 


Formal statistical consistency analysis was not reported in the submission In order to examine the face 


validity of the MTC the ERG requested a full set of the MTC results, both for the base-case analysis 


and for the All years analysis. The ERG were provided with the full base-case results; unfortunately 
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the full results for the All Years analysis were not provided. Examination of the full set of base-case 


results enabled the ERG to compare the MTC generated results with the available direct comparisons. 


Whilst most direct results were derived from single trials some were derived from meta-analyses of 


trials. The ERG has been unable due to time constraints to verify these individual results nor the 


appropriateness of any meta-analyses (other than that of teriflunomide trials). Direct comparisons with 


placebo were included for most treatments but notably there were none included for the beta-


interferons: this was due to the exclusion of the key beta-interferon placebo controlled trials from the 


base case analysis. The comparisons between indirect and available direct evidence (See Appendix 


Table) showed that the MTC results were not notably different from the trial results, indicating that 


the MTC model results are consistent. However, small changes in key comparisons have important 


impact in the economic model; these are discussed further in the MTC results section 4.4.2). 


4.4.2 Results of MTC 


The results of the MTC base case and All years are presented in Tables 17 to 19 by outcome (ARR, 


3mth SAD and Discontinuations. 
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Table 17: MTC results ARR 


 Base case analysis All Years analysis Direct results available* 


Comparison Rate ratio [95% 
CrI] 


Rate Ratio [95% 
CrI] 


 


Teriflunomide 14mg vs. Placebo 0.67 [0.57, 0.77]  
O'Connor P, 2006: 0.68 [0.36, 1.27] 


****************** 


TEMSO: 0.69 [0.58, 0.81] 


TOWER: 0.64 [0.53, 0.77] 


Direct MA: 0.664 [0.589, 0.749] 


Betaferon 250µg vs. Placebo 0.68 [0.52, 0.88]   ****************** 


Avonex 30µg vs. Placebo 0.78 [0.67, 0.91]   ****************** 


Rebif 44 mg vs. Placebo 0.62 [0.51, 0.76]   ****************** 


GA 20 mg vs. Placebo 0.64 [0.53, 0.76]  CONFIRM: 0.72 [0.61, 0.87] ****************** 


Fingolimod 0.5 mg vs. Placebo 0.46 [0.40, 0.54]  Kaposi L, 2010: 0.45 [0.37, 0.54] ****************** 


Saida, 2012: 0.51 [0.27, 0.95] 


Calabresi, 2012: 0.52 [0.43, 0.64] 


Direct MA: 0.486 [0.425, 0.556] 


Natalizumab 300 mg vs. Placebo 0.31 [0.25, 0.39  Polman, 2006: 0.32 [0.27, 0.37] ****************** 


Teriflunomide 14mg vs. 
Betaferon 250µg  


0.98 [0.73, 1.31]   ****************** 


Teriflunomide 14mg vs. Avonex 
30µg  


0.86 [0.69, 1.05]   ****************** 


Teriflunomide 14mg vs. Rebif 44 
μg  


1.06 [0.84, 1.35]  ****************** ************************ 


Teriflunomide 14mg vs. GA 20 
mg  


1.05 [0.83, 1.31]   ****************** 


Teriflunomide 14mg vs. 
Fingolimod 0.5 mg  


1.45 [1.17, 1.80]   ****************** 


Teriflunomide 14mg vs. 
Natalizumab 300 mg  


2.12 [1.63, 2.75]   **************** 


*For complete table of direct vs. indirect comparisons available see Appendix TableXX; GA glatiramer acetate 


Adjusted ARR rates from the teriflunomide trials were used in the MTC, but it is unclear whether the 


ARR values from other trials were adjusted or not. The ERG is unsure what impact this will have had 


on the results. Comparison of the ARR results direct from trials with those from the MTC found that 


results for almost all comparisons were very similar. 


The MTC results for ARR indicate statistically significant treatment benefit for all DMTs. When 


compared with the other DMTs, teriflunomide was similar to Betaferon 250µg, slightly better than 


Avonex 30µg (but not statistically significantly so), slightly worse than both Rebif 44µg and 


glatiramer acetate (but again not statistically significantly so), and significantly less effective than 


fingolimod and even more so than natalizumab.  







56  


Table 18: MTC results 3mth SAD 


 Base case analysis All Years analysis Direct results available* 


Comparison Hazard ratio [95% 
CrI] 


Hazard Ratio [95% 
CrI] 


Hazard Ratio [95% CrI] 


Teriflunomide 14mg vs. Placebo 0.71 [0.53, 0.92] 
TEMSO: 0.7 [0.51, 0.96] 


****************** 
TOWER: 0.68 [0.47, 1] 
Direct MA: 0.694 [0.544, 0.886] 


Betaferon 250µg vs. Placebo 1.21 [0.68, 2.16]  
IFNB Study, 0.68 (95% CI  0.40, 
1.17) ****************** 


Avonex 30µg vs. Placebo 0.91 [0.61, 1.33]  
Data only for 6mth SAD 


****************** 
Rebif 44 μg vs. Placebo 0.79 [0.51, 1.24] 


PRISMS, 0.65 (95% CI 0.45, 0.94) 
****************** 


Rebif 22 μg vs. Placebo  
 


**************** 
GA 20 mg vs. Placebo 0.93 [0.59, 1.45]  


CONFIRM: 0.93 [0.63, 1.37] 
****************** 


Fingolimod 0.5 mg vs. Placebo 0.75 [0.58, 0.96]  
 


****************** 
Natalizumab 300 mg vs. Placebo 0.58 [0.4, 0.84]  


Polman, 2006: 0.58 [0.43, 0.78] 
**************** 


Teriflunomide 14mg vs. 
Betaferon 250µg  0.58 [0.30, 1.12]  


 
****************** 


Teriflunomide 14mg vs. Avonex 
30µg  0.77 [0.50, 1.24]  


 
****************** 


Teriflunomide 14mg vs. Rebif 
44μg  0.90 [0.54, 1.45] ***************** 


************************ 


Teriflunomide 14mg vs. Rebif 
22μg  


 
****************** 


Teriflunomide 14mg vs. GA 20 
mg  0.76 [0.45, 1.30]  


 
****************** 


Teriflunomide 14mg vs. 
Fingolimod 0.5 mg  0.95 [0.64, 1.35]  


 
****************** 


Teriflunomide 14mg vs. 
Natalizumab 300 mg  1.22 [0.77, 1.94]  


 
***************** 


*For complete direct vs. indirect comparisons available see Appendix Table; GA glatiramer acetate 


**********************************************************************************


**********************************************************************************


**********************************************************************************


**********************************************************************************


**********************************************************************************


**********************************************************************************


**********************************************************************************


**********************************************************************************


**********************************************************************************


**********************************************************************************


**********************************************************************************


**********************************************************************************
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**********************************************************************************


**********************************************************************************


**********************************************************************************


**************************************************************


The MTC results for 3 month SAD are more difficult to interpret than those for ARR, being less 


consistent and based on a much smaller network due to the failure of many trials to report 3 month 


SAD as an outcome. Compared with placebo most DMTs have a small, not statistically significant 


benefit on 3 month SAD, with only teriflunomide, fingolimod and natalizumab achieving statistical 


significance. When compared with the other DMTs teriflunomide is better than them all except for the 


base case estimate compared with natalizumab, although no result is statistically significant. Also the 


effect size for teriflunomide compared with placebo for 3 month SAD reported in the MTC was 


greater (and more precise) than the placebo comparisons of all the individual beta-interferons and 


glatiramer acetate. Thus suggesting, on average, that teriflunomide was more effective than all 


existing beta-interferons and glatiramer acetate – albeit that this was highly uncertain and not 


statistically significant.  Overall, these results seem somewhat at odds with the ARR results; it is 


unclear how a greater impact on disability progression might be achieved in the absence of any 


benefit in terms of relapse rate. 


The two trials which 


will have had the greatest influence of the teriflunomide vs. Rebif 44µg comparison in the base case 


MTC are the TRANSFORMS study,28 a comparison of fingolimod 0.5 mg with Avonex 30µg, and a 


direct comparison of Rebif 44 and Avonex 30µg in beta-interferon naive patients.29 The 


TRANFORMS’ population comprised around 55% previous DMT, which is quite high compared to 


other trials, but not unusual across all the trials: TEMSO  (27%) and TOWER (33%) and TENERE 


19%. This trial may have underestimated the effect of Avonex 30µg, which then may have impacted 


on the Avonex 30µg comparison with  Rebif 44µg, and may possibly be expected to overestimate the 


relative effect of Rebif 44µg compared to teriflunomide.. However, comparison of the direct (0.87 


[0.58, 1.31]) and indirect (0.87 [0.61, 1.25]) estimates for Rebif 44µg and Avonex 30µg showed no 


difference.  
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4.4.2.1 Discontinuations  
Table 19: Table MTC results Discontinuations 


 Base case analysis All Years analysis Direct results available* 


Comparison Hazard ratio [95% 
CrI] 


Hazard Ratio [95% 
CrI] 


Hazard Ratio [95% CrI] 


Teriflunomide 14mg vs. Placebo ****************
* 


O'Connor P, 2006: 3.8 [1.15, 12.58] 
***************** 


TEMSO: 0.9 [0.65, 1.25] 


TOWER: 1.07 [0.79, 1.45] 


Direct MA: ******************* 


Betaferon 250µg vs. Placebo ****************
** 


 
****************** 


Avonex 30µg vs. Placebo ****************
** 


 
****************** 


Rebif 22 μg vs. Placebo  
 


***************** 
Rebif 44 μg vs. Placebo ****************


** 


 
****************** 


GA 20 mg vs. Placebo ****************
** 


CONFIRM: 0.59 [0.43, 0.81] 
****************** 


Fingolimod 0.5 mg vs. Placebo ****************
** 


Kaposi L, 2010: 0.61 [0.44, 0.85] 
****************** 


Saida, 2012: 1.59 [0.53, 4.82] 


Direct MA: 0.848 [0.348, 2.068] 


Natalizumab 300 mg vs. Placebo ****************
* 


Polman, 2006: 0.81 [0.54, 1.2] 
***************** 


Teriflunomide 14mg vs. 
Betaferon 250µg  ****************


** 


 
****************** 


Teriflunomide 14mg vs. Avonex 
30µg  ****************


** 


 
****************** 


Teriflunomide 14mg vs. Rebif 
22μg  


 
****************** 


Teriflunomide 14mg vs. Rebif 
44μg  ****************


** 
****************** 


************************* 


Teriflunomide 14mg vs. GA 20 
mg  ****************


** 


 
******************
* 


Teriflunomide 14mg vs. 
Fingolimod 0.5 mg  ****************


** 


 
****************** 


Teriflunomide 14mg vs. 
Natalizumab 300 mg  ****************


** 


 
***************** 


*For complete direct vs. indirect comparisons available see Appendix Comparison of the discontinuations results direct from 


trials with those from the MTC found that results for almost all comparison were very similar, though for three comparisons 


of dimethyl fumarate and two of fingolimod the estimate of effect had change by around 0.3 units (see Appendix table); GA 


glatiramer acetate 


4.4.2.2 **************************************************************************
**************************************************************************
**************************************************************************
**************************************************************************
**************************************************************************
**************************************************************************
**************************************************************************
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**************************************************************************
**************************************************************************
**************************************************************************
**************************************************************************
**************************************************************************
**************************************************************************
**************************************************************************
**************************************************************************
**************************************************************************
**************************************************************************
**************************************************************************
**************************************************************************
******************


The base case MTC did not allow the calculation of relative effects for Rebif 22µg because no trials 


that included this dose were in the base case network. Trials that reported 3mth SAD and 


discontinuations were included in the All Years networks and for these two outcomes the 


manufacturer used the ratio of the base case estimates with the All Years estimates for Rebif 44µg to 


generate estimates for Rebif 22 µg (Tables B6.7.25 in the submission).  The inferred rates reported in 


Table B6.7.25 do not seem consistent: that given for 3 mth SAD is for Rebif 22µg vs. placebo whilst 


that for discontinuations is for teriflunomide vs. Rebif 22µg. The ERG calculated teriflunomide vs. 


Rebif 22µg and Rebif 22µg vs. placebo for 3mth SAD and for discontinuations are given in Table 


XXX below. 


Rebif 22 µg dose 


Table 20: ERG calculated 3 month SAD and discontinuations 


 Base case analysis All Years analysis 


 Teriflunomide 
14mg vs. 


Vs. Placebo Teriflunomide 
14mg vs. 


Vs. Placebo 


3mth SAD (Hazard ratio [95% CrI]) 


Rebif 22 μg **** ****************
** 


**** ****************
* 


Rebif 44 μg  0.90 [0.54, 1.45]  0.79 [0.51, 1.24]  ****************
** 


****************
** 


Discontinuations (Odds ratio [95% CrI]) 


Rebif 22 μg **** ****************
** 


**** ****************
* 


Rebif 44 μg  *****************
* 


****************
** 


****************
** 


****************
** 


 


If the vs. placebo results had been calculated from direct comparison of Rebif 44 and 22 (PRISMS 


trial)30 the results would have been: HR for SAD Rebif 22 vs. placebo xx**** ; OR for 


discontinuations Rebif 22 vs. placebo = ****. 
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4.4.3 Main conclusions of critique of MTC 


The MTC analysis was appropriate in that it included all relevant comparators of teriflunomide, 


though not all comparisons are actually of direct relevance to the use of teriflunomide in the NHS at 


the present time. Only one potentially relevant trial was missed form the MTC analysis, which could 


have informed the ARR results but, it would probably not have had a major impact on the estimates of 


the relative effectiveness of teriflunomide. The ERG has one major criticism which is of the decision 


to exclude pre-2000 trials from the base case analysis. In the opinion of the ERG some covariate 


analyses using the All Years network to control for potential confounders would have been more 


appropriate and would have avoided the loss of the placebo comparisons for the beta-interferons. The 


methods of the MTC were appropriate, except that neither formal assessment of consistency nor 


values of residual deviance were reported. Informal checks for consistency by the ERG did not 


identify major problems with consistency except with for the impact on the comparison of Betaferon 


250µg with placebo and to a lesser extent the comparison of Teriflunomide with Rebif 44µg, 


generated by the smaller base case network for 3 month SAD. This inconsistency may have 


contributed to the favourable results for teriflunomide generated by the MTC (particularly the base 


case analysis). Because the relative effect of teriflunomide in terms of 3 month SAD is such a key 


driver in the model the MTC result for these are very important. The inconsistency was less marked 


with the All Years network and therefore the ERG considers this more complete network is to be 


preferred. 


4.5 Additional work on clinical effectiveness undertaken by the ERG 
The ERG did not undertake any further additional work relevant to the clinical effectiveness.  


4.6 Conclusions of the clinical effectiveness section 
The manufacturer presented a well-conducted systematic review of RCTs involving any treatment for 


RRMS / PMS in adults. Three placebo-controlled trials were identified for the review (TEMSO, 


TOWER and Study 2001) which were pooled in meta-analyses to produce summary results. The two 


key placebo studies are TEMSO and TOWER, both of which are well-conducted, international trials 


with over 1000 participants. These were supplemented by two extension studies to TEMSO and Study 


2001 (without a placebo-controlled arm) which provided longer term safety and efficacy data.  The 


submission also included a trial that directly compared teriflunomide to another DMT (Rebif 44µg). 


To supplement the direct evidence, the manufacturer undertook a MTC to assess the effectiveness of 


teriflunomide compared to other DMTs.  The results of the MTC informed the economic model 


assessing the cost-effectiveness of teriflunomide. 


Although the placebo-controlled trials were well-conducted they were of short duration given the 


lifelong duration of MS and the infrequency of relapses. The active comparator trial was smaller and 
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underpowered for the main outcomes of interest to this submission (ARR and SAD) and it was not 


double-blinded and therefore the trial could have been biased in favour of teriflunomide. 


Teriflunomide significantly reduced adjusted ARR and 3 month SAD compared to placebo. 


Teriflunomide did not significantly reduce 6 month SAD in the two main trials, TEMSO and 


TOWER. The placebo controlled trials failed to demonstrate significant benefits of teriflunomide in 


terms of ****


There were no significant differences between teriflunomide and Rebif 44µg for the primary outcome 


of time to failure (confirmed relapse or permanent treatment discontinuation). There were no 


significant differences in ARR ************************ between teriflunomide and Rebif 44µg 


in TENERE.     


, Fatigue Impact Scale (FIS), and Health-related quality of life(HrQoL) (SF-36 or EQ-


5D). Although severity of relapse and freedom of disease activity showed superiority of teriflunomide 


over placebo but these were not pre-specified endpoints of the trials, used surrogate outcomes and no 


meta-analysis was undertaken. 


The effect size teriflunomide compared with placebo for 3 month SAD reported in the MTC was 


greater (and more precise) than the comparisons between all the individual beta-interferons/glatiramer 


acetate and placebo, raising questions about the reliability of the MTC results. 


The submission did not include a synthesis of adverse effects data that could be readily checked 


against supporting tables. The relatively short duration of the placebo-controlled trials impacts on 


assessment of any differences in mortality and rarer adverse events.  Meta-analysis of the three 


placebo-controlled trials showed that patients *************************** to discontinue due to 


adverse events compared to placebo. In TENERE, although a greater number of participants were 


found to discontinue due to adverse events, this needs to be interpreted in the light of a higher number 


of patients in the Rebif 44µg arm who had previously taken a DMT.  The impact of this difference is 


unknown.  


**********************************************************************************


**********************************************************************************


**********************************************************************************


**********************************************************************************


***********************************


The clinical evidence suggests that teriflunomide appears to have some benefits compared to placebo, 


notably for short-term relapse rate but its role in preventing accumulation of disability is less clear. 


In the TENERE adverse events more common with 


teriflunomide than Rebif 44µg were diarrhoea and alopecia.  Among those more common with Rebif 


44µg were influenza-like illness and increase in alanine aminotransferase. 
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There is a lack of reliable direct evidence comparing teriflunomide with other DMTs; it is not certain 


if teriflunomide is equivalently effective to Rebif 44µg. 


5 Cost Effectiveness 
This section focuses on the economic evidence submitted by the manufacturer and the additional 


information provided following the ERG points for clarification.  The submission was subject to a 


critical review on the basis of the manufacturer’s report and by direct examination of the electronic 


version of the economic model.  The critical appraisal was conducted with the aid of a checklist to 


assess the quality of economic evaluations and a narrative review to highlight key assumptions and 


possible limitations.  Section 6 presents additional work undertaken by the ERG to address some 


remaining uncertainties. 


The manufacturer’s initial economic submission included: 


1. A description of the systematic search strategy used to identify existing cost-effectiveness 


studies for teriflunomide in the treatment of relapse-remitting multiple sclerosis (RRMS) 


(Manufacturer’s Submission, Section 7.1) with details in a separate appendix (Manufacturer’s 


Submission, Appendix 10). 


2. A report on the de novo economic evaluation conducted by the manufacturer.  The report 


described the technology; comparators and patient population (Manufacturer’s Submission, 


Section 7.2); clinical parameters and variables (Manufacturer’s Submission, Section 7.3); the 


assumptions and sources of evidence used to assess quality of life (Manufacturer’s 


Submission, Section 7.4); the resource use and unit cost assumptions and sources 


(Manufacturer’s Submission, Section 7.5); sensitivity analysis (Manufacturer’s Submission 


7.6); and the base-case cost-effectiveness results (Manufacturer’s Submission 7.7).   


3. An Excel-based model comprising the manufacturer’s electronic economic model.  The ERG 


has noted that the Excel-based model allows the user to produce the results of scenarios that 


are not presented or discussed within the main submission.  The ERG has chosen to report 


some additional analyses based on clinical relevance or to inform the understanding of the 


way the model works.  Referred to in the report as the manufacturer’s original or uncorrected 


model. 


4. A Patient Access Scheme (PAS) submission describing a price reduction agreed by the 


Department of Health.  This submission includes a revised cost-effectiveness analysis 


reporting an ICER using the PAS price in the manufacturer’s base case analysis and some 


sensitivity and scenario analyses.   


In response to the request for clarification made by the ERG, the manufacturer further submitted: 
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5. A descriptive reply to the ERG’s points for clarifications.  This is referred to in the following 


sections as the manufacturer’s response. 


6. An updated Excel-based model correcting for an error found in the model.  This model is 


referred to in the report as the manufacturer’s corrected model. 


5.1 ERG comment on manufacturer’s review of cost-effectiveness evidence 


5.1.1 Searches 


The manufacturer’s submission described the search strategies used to identify cost-effectiveness 


studies relevant to this appraisal of Teriflunomide for the treatment of relapsing-remitting multiple 


sclerosis in adults. Search strategies were only briefly described in the main submission, however full 


details were provided in the Appendices. 


The electronic databases MEDLINE, MEDLINE In-Process (via Embase) and EMBASE(via 


Embase), EconLit (Ovid), the Cochrane Library (Wiley) including the NHS Economic Evaluation 


Database (NHS EED). In addition to this, a grey literature search was performed.  


Database searches were performed on 10th and 11th October 2012. Search strategies for each 


database were documented in Table C10.10.2. The searches covered the period 1966 - October 2012 


for Medline and Embase, 1961-October 2012 for Econlit and 1968- October 2012 for NHS EED. No 


language or date limits were applied to the search. The search excluded animal studies as well as the 


publication types ‘letter’ and ‘editorial’, and ‘note’. 


The searches were appropriate and comprehensive, and included the use of both subject indexing 


terms and free text searching. Field searching, Boolean operators and truncation were used where 


required. All NICE required databases were searched, as well as medical society and regulatory body 


websites. 


Methodological search filter adapted from SIGN was included to identify economic studies and 


utilities in MEDLINE and EMBASE. The adapted economic study design search filter may have 


excluded potentially useful records from Medline and Embase. 


The addition of the following EMTREE terms would have improved the filter used in EMBASE and 


Medline: ‘Economic evaluation’ and ‘Cost utility’. 


An important issue is that the manufacturer didn’t adapt the search for Medline, instead they searched 


Embase and Medline together from the Embase interface. They used the same search and the same 


methodological filter developed for Embase. The Cochrane Manual advises to adapt the searches to 


every database. 
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5.1.2 Conclusions of the cost effectiveness review 


The systematic review of the literature resulted in no cost-effectiveness analyses of teriflunomide.  


Two cost-effectiveness analyses of other treatments were identified to help inform the development of 


the de novo model. 


5.2 ERG’s summary and critique of manufacturer’s submitted economic evaluation 
An overall summary of the manufacturer’s approach and signposts to the relevant sections in the 


manufacturer’s submission are reported in Table 21 below: 


Table 21: Summary of the Manufacturer’s economic evaluation (and signposts to manufacturer’s 
submission) 


 Approach Source / Justification Signpost (location 
in manufacturer 
submission) 


Model Markov cohort model that tracks disability 
progression (using the EDSS scale), the 
occurrence and severity of relapses and the 
conversion from RRMS to SPMS. 


The structure of the model is similar to 
previous NICE technology appraisals in 
MS (TA32 [NICE, 2002], TA127 [NICE, 
2007] and TA 254 [NICE, 2011]).  


Sections 7.2.2 and 
7.2.3 


States and events The model includes a total of 20 health 
states: 10 EDSS states for RRMS and 
SPMS, as well as death. Progression 
through these states is irreversible in the 
base case. 


The occurrence and severity of relapses, 
adverse events and discontinuation from 
treatment was also allowed. 


This approach to defining states and events 
in multiple sclerosis is consistent with 
previous appraisals. 


Sections 7.2.4 and 
7.2.5 


Comparators beta-interferons (Avonex 30µg, Betaferon 
250µg, Rebif 22µg and Rebif 44µg) 


glatiramer acetate 


natalizumab  


fingolimod 


Blended comparator – weighted average 
based on current market share of beta-
interferons and glatiramer acetate 


Based on treatments outlined in the NICE 
Final Scope. 


Section 7.2.7 


Natural History Based on the Markov model (discussed 
above), natural history comprises disability 
progression, relapse, conversion from 
RRMS to SPMS and mortality. Natural 
history was assumed in the submission to 
represent the course of disease under BSC.  


 


Data for disability progression and 
conversion were derived from a large 
observational data set – the London 
Ontario dataset. Data for relapse rates were 
calculated using published data (Held, 
2005).  Data for mortality were derived 
from national mortality statistics adjusted 
for the additional risk of mortality for 
different EDSS states (Pokorski,1997).  


Natural history data was mainly derived 
from external observational data sets in the 


Section 7.3.1 
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base case, but data was also available from 
the clinical trials (TEMSO and TOWER).  


Treatment 
effectiveness 


The model assumes treatments impact on 
the rate of disease progression and on the 
occurrence and severity of relapse. 
Mortality rates are assumed to be treatment 
independent but because mortality is linked 
to disability progression there will be an 
indirect effect of treatments on mortality. 


Treatment effectiveness is mainly derived 
from a mixed treatment comparison (i.e. 
relapse, progression and withdrawal).  The 
treatment effect on the severity of relapse 
is estimated from TEMSO and other 
published sources. 


Section 7.3.1 


Adverse events Grade III/IV adverse events are included in 
the model if the probability of occurrence 
is ≥4%. 


Adverse event rates are derived from the 
placebo controlled studies used in the 
MTC. 


Section 7.3.1 


Health related 
quality of life 


Separate utility values were assigned to 
each of the EDSS states as well as the 
effect of relapses by severity. Utility of 
caregivers was also considered as a 
variable dependent on the patient’s EDSS 
state. 


 


The utility values were derived from the 
published literature, and the disutility data 
from previous NICE multiple sclerosis 
submissions. 


Section 7.4.9 


Resource 
utilisation and 
costs 


The following cost categories were 
considered in the manufacturer analyses: 
drug acquisition costs, administration 
costs, monitoring costs, direct medical and 
non-medical costs and adverse event costs.  


The data sources used included UK 
reference costs and published literature. 
The unit cost of drugs was based on the 
risk sharing scheme where available 
otherwise the NHS list prices (BNF). 


Section 7.5 


Discount rates A 3.5% discount rate was employed for 
both costs and health benefits. 


In accordance with the NICE reference 
case approach. 


Table B7.2.11 


Population and 
Subgroups 


The main population considered all 
patients with RRMS. 


Subgroup analysis is undertaken for HA 
and RES populations. 


The main analysis matches the population 
of the licensed indication. 


Post-hoc subgroup analyses were 
performed in response to the scope of the 
decision problem proposed by NICE. 


Sections 7.2.1 and 
7.9 


Sensitivity 
analysis 


Scenario analysis and probabilistic 
sensitivity analysis (PSA) were 
undertaken. 


Structural and deterministic sensitivity 
analyses are presented. 


A scatter plot and a cost-effectiveness 
acceptability plane are presented for the 
base case model comparing teriflunomide 
to the blended comparator. 


Section 7.7.7 


 


5.2.1 The manufacturer’s economic evaluation compared with the NICE reference case 
checklist 
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Table 22 summarises the economic submission and the ERG’s assessment of whether the de novo 


evaluation meets NICE’s reference case and other methodological recommendations.   


Table 22: NICE reference case checklist 


Elements of the 


economic evaluation 


Reference Case Included in 


submission 


Comment on whether de-novo evaluation meets 


requirements of NICE reference case 


Comparator(s) Therapies routinely used in the 


NHS, including technologies 


regarded as current best practice 


Yes The cost-effectiveness analysis includes all treatments 


included in NICE’s Final Scope. The main comparator was 


a market share weighted average of these treatments, 


excluding BSC, fingolimod and natalizumab. 


Type of economic 


evaluation 


Cost-effectiveness analysis  Yes  


Perspective on costs NHS and PSS Yes NHS and PSS costs have been taken into account 


Perspective on 


outcomes 


All health effects on individuals Yes QALY benefits associated with disability progression of 


individuals and their caregivers were considered. 


Time horizon Sufficient to capture differences 


in costs and outcomes 


Yes Time horizon analysed was 50 years 


Synthesis of evidence 


on outcomes 


Systematic review and mixed 


treatment comparison of 


relative effects. 


Yes A systematic review on treatment effectiveness measures 


and a mixed treatment comparisons (MTC) were 


conducted.  


Measure of health 


effects 


QALYs Yes  


Source of data for 


measurement of 


HRQL 


Reported directly by patients 


and/or caregivers 


Yes Evidence from the published literature was used to assign a 


HRQL value to each EDSS state based on the EQ-5D. 


Disutility of relapses and adverse events was also derived 


from the published literature. Direct evidence from the 


TEMSO trial was used in a sensitivity analysis. 


Source of preference 


data for valuation of 


changes in HRQL 


Representative sample of the 


public 


Yes  Utility values were based on EQ-5D estimates reflecting 


public preferences. 
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Abbreviations: HRQL, health related QoL; NHS, National Health Service; PSS, personal social services; 


QALYs, quality-adjusted life years 


5.2.2 Population 


The manufacturer’s main submission considered adults with RRMS for which teriflunomide was 


granted market authorisation in March 2013.  The patient population treated with teriflunomide 14mg 


in the phase III pivotal trials (TEMSO, TOWER and TENERE) consisted of 95.8% RRMS patients. 


As discussed previously in Section 4 of this report, the RRMS population includes highly active (HA) 


and rapidly-evolving-severe (RES) patients as well as patients that are neither HA nor RES.  In 


previous NICE appraisals (TA 254) the ERG considered these patients to be sufficiently different that 


they requested analyses for each of these sub-groups separately. The manufacturer provides analyses 


in the HA and RES subgroups as suggested (i.e. when comparing against natilizumab in RES patients 


and fingolimod in patients with HA), but do not provide an analysis in the RRMS non-HA/RES 


population.  This is a potentially important issue since the main focus of the manufacturer’s 


submission was in patients for who beta-interferons and glatiramer acetate were the appropriate 


comparators (i.e. the non-HA/RES population). 


As discussed in Section 4 TEMSO and TENERE trials reported a relatively small proportion of HA or 


RES patients while TOWER included 156 HA patients and 253 RES patients out of 761 patients on 


placebo or 14mg teriflunomide.  


**********************************************************************************


******************************************************************** (Manufacturer 


Submission, Table B6.7.11 and B6.7.12, Table B6.7.17 and B6.7.18) (Points for Clarification, Table 


Discount rate Annual rate of 3.5% on both 


costs and health effects 


Yes  


Equity weighting An additional QALY has the 


same weight regardless of the 


other characteristics of the 


individuals receiving the health 


benefit 


Yes  


Sensitivity analysis Probabilistic sensitivity analysis Yes Probabilistic sensitivity analysis was conducted as well as 


deterministic and structural sensitivity analyses.  Mean 


increment results for the probabilistic sensitivity analysis 


were presented as well as graphical results using scatter 


plots, cost-effectiveness acceptability curves and cost-


effectiveness acceptability frontiers.  
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A18-A25). Subgroup analyses excluding HA and RES patients was not explored, but it logically 


follows from the HA and RES subgroup results that teriflunomide may be less effective (on average) 


in the non-HA/RES population than in the full RRMS population.  It should be noted that the 


manufacturer’s definition of HA and RES differed from what has been previously used by NICE as it 


did not include any MRI outcomes.  Specifically, gadolinium-enhancing lesions were not measured at 


baseline. 


Two additional populations were specified in the NICE Final Scope; SPMS with relapses and PRMS.  


Since teriflunomide did not receive market authorisation for these populations evidence was not 


presented by the manufacturer. 


The UK Risk Sharing Scheme (RSS) was used to estimate age, gender and the initial EDSS 


distribution to define the baseline population characteristics applied in the economic analysis.  The 


RSS population included 85.8% RRMS patients, however the characteristics of this population were 


applied to analyses representing 100% RRMS patients.  The population characteristics of the RSS 


population, trial populations and modelled population are reported in Table 23. 


Table 23: Patient characteristics across studies 


Characteristic RSS Population 
TEMSO & TOWER 


combined population 
Base case model 


Age, years 39.3 37.9 39.3 


Female-to-male ratio 2.98:1 2.52:1 2.98:1 


% EDSS ≤3 49.5 75.7 49.5 


% RRMS 85.8 95.8* 100 


* TEMSO, TOWER and TENERE combined 


The patients’ initial distribution by EDSS states is more severe in the RSS population than in the trial 


populations (Error! Reference source not found.). 







  69 


 Error! Reference source not found. 


Figure 4Error! Reference source not found.: EDSS state distributions across studies 


As teriflunomide is expected to be used as first-line therapy, the ERG considered the less severe 


distribution of the EDSS states from the trial population to be more appropriate for the economic 


analysis.  The trial population also includes fewer patients not considered RRMS.  Indeed, the 


manufacturer’s submission itself states that “a lower EDSS at treatment initiation is more 


representative of the UK target population for teriflunomide which is early in the disease as first line 


treatment” (Manufacturer’s submission, page 237). 


5.2.3 Interventions and comparators 


The intervention considered in the manufacturer’s submission is the licensed dose of teriflunomide, 


14mg taken once daily.  The TEMSO, TOWER and TENERE studies also evaluated a lower dose of 


7mg, this unlicensed dose was not included in the cost-effectiveness analysis.   


The comparators in the model included best standard care (BSC), rebif 22µg, rebif 44µg, interferon 


beta-1a, interferon beta-1b, glatiramer acetate, fingolimod and natalizumab.  The manufacturer’s base 


case comparator is a ‘blended comparator’, excluding BSC, fingolimod and natalizumab.  The pooling 


was based on market share.  The blended comparator is calculated as the weighted average of the 


clinical efficacy, costs and disutility inputs.  The manufacturer’s justification for using a blended 


comparator is that there is variation in current practice and previous NICE appraisals have done so 


(TA 254).  However, the manufacturer also reports a fully incremental base case analysis. 
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Fingolimod and natalizumab were not included in the pooled comparator because their use has been 


restricted by NICE to HA and RES populations, respectively.  Separate comparisons were undertaken 


with fingolimod and natalizumab in the full RRMS population and using HA and RES subgroups.  


However, it should be noted that the manufacturer reported that they did not consider either 


fingolimod or natalizumab to be relevant comparators for teriflunomide and that these subgroup 


analysis were primarily presented to be in line with the NICE scope.  The manufacturer anticipated 


that teriflunomide would be used in patients with RRMS who would otherwise receive beta-


interferons or glatiramer acetate (i.e. the non-HA/RES RRMS population). 


The ERG considers the manufacturer’s blended comparator to be inappropriate.  The issue of blended 


comparators has been previously discussed by the NICE Decision Support Unit (DSU).31  The DSU 


state that the combined comparator (or blended comparator) does not meet the guidelines as the 


reference case requires ‘best practice’ to be used as the comparator for appraisal of health 


technologies.  The DSU go on to state “if best practice is defined as the current cost-effective 


treatment option, the standard approach to assessing the cost-effectiveness would be to consider all 


treatment options in a single incremental analysis”.  The NICE methods guide also states that fully 


incremental analysis should be undertaken.32   


Further the manufacturer’s method for calculating the blended comparator is inappropriate.  The 


manufacturer calculates the blended comparator as the weighted average of each treatment’s model 


inputs i.e. hazard ratio of disease progression, relative risk of annualised relapse rate, etc.  The 


outcomes of the average treatment effects are not the same as the average outcomes of the treatments.  


This is because of the correlation between costs and benefits in the model. Instead the model outputs 


(i.e. costs and QALYs) should be averaged to incorporate the potential correlation between the model 


inputs.  This is undertaken by the ERG in Section 6.2.2 to demonstrate the potential effect of this 


corrected calculation.  However, this should not be seen as tacit agreement by the ERG to the use of 


blended comparators.  Finally the manufacturer’s calculation of the blended comparator includes a 


treatment that has worse disease progression than placebo (interferon beta-1b) and treatments that are 


dominated in the full incremental analysis (interferon beta-1a, interferon beta-1b and Rebif 44µg).  


The use of the blended comparator masks the effects of changes in the model as different treatments 


in the blended comparator react differently and sometimes in opposite direction to changes in the 


model.  Its use also hides important model results that can help validate the model and inform clinical 


practice.   


5.2.4 Perspective, time horizon and discounting 


The manufacturer’s declared perspective is the National Health Service and Personal Social Services. 


Although this is the stated perspective non-health related costs are also included in the model.  These 


costs and whether or not they meet the NICE reference case are considered further in Section 5.2.9.1 
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and Section 6.2.5. The modelled time horizon is 50 years with 1 year cycle lengths.  In the model 


99.5% of the patients are dead at 50 years.  Costs and QALYs are discounted at 3.5%.  In this model 


discounting at a higher rate increases the total health effects of treatments.  This is contrary to the 


usual effect of discounting that generally results in lower total costs and health effects with a higher 


discount rate.  This is because a higher discount rates means that future costs and benefits are less 


important or valuable.  Normally future health effects and costs are both positive, so when the 


discount rate is increased future costs and effects become smaller (i.e. less valuable) and the total 


costs and health effects also become smaller.  In this model the more severe health states have 


negative health-related quality of life (Section 5.2.8.1) resulting in negative future health effects.  By 


increasing the discount rate the negative future health effects become less valuable (and 


mathematically larger) which increases the total health effects. 


5.2.5 Model structure 


In the absence of any previously published cost-effectiveness analysis of teriflunomide the 


manufacturer undertook a de novo economic evaluation based on a decision model. The analysis 


presented by the manufacturer uses a twenty state Markov model (Figure 6).  These states are defined 


by disability level (EDSS scores 0-9), whether a patient is RRMS or SPMS and death. Patients enter 


the model with RRMS and can have an EDSS score from 0-7.  As previously noted, the base case 


model uses a baseline EDSS distribution from the UK Risk Sharing Scheme.  In each annual cycle 


patients can remain in the same disability state, progress to a more severe disability state or progress 


to SPMS. When a patient progresses to SPMS the disability state (i.e. EDSS) also progresses by one 


level.  Patients that have transitioned to SPMS remain in the same disability state or progress in 


subsequent model cycles.  Patients can relapse while in any EDSS state and the probability of relapse 


is dependent on the severity of EDSS.  Each relapse results in additional costs and HRQoL decrement.  


Patients can die in any state in the model. The probability of death is dependent on the disability state, 


age and the ratio of females to males.  The models cycle length is one year.  In the manufacturer’s 


base case patients cannot transition to a lower disability state or regress from SPMS to RRMS. 


At any state in the model patients may withdraw from treatment.  The model allows up to 3 lines of 


disease modifying treatment to be administered after which best standard care is administered.  After 


transitioning to SPMS or to an EDSS score greater than 6, patients are no longer treated with disease 


modifying treatment but receive best standard care (Table 24).    
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Figure 5: Model structure (Figure B7.2.1, of the manufacturer’s submission)* 


*The diagram represents patients only transitioning one EDSS state, but the base case model allows 


patients to transition to any more severe EDSS state. 


The model is structurally similar to the models used in previous NICE submissions in MS (TA 32, 


TA127 and TA 254). The model focuses on six dimensions of the disease: 


• Disability progression 


• Conversion from RRMS to SPMS 


• Relapse 


• Mortality 


• Treatment discontinuation  


• Adverse Events 


Each of these will be described in more detail in the subsequent sections on natural history and 


treatment effects. 
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Table 24: Structural assumptions of the model  


Modelled 
parameter 


Brief description and key assumptions made 


Patient entry  The model allows patients to enter the model at RRMS EDSS states 0 to 7 inclusive.  


Disability 
progression 


Patient are able to progress within their MS type (ie RRMS or SPMS), to any EDSS state “worse” than 
their current state. Patients are not able to regress EDSS states. 


Disability progression occurs independently of the occurrence of relapses, although the reverse is not 
true. 


Patients’ future disease progression risk is independent of their previous disability progression history. 


Maintaining health 
state 


In each period patients may remain in their current EDSS state as well as their current MS type.  


Relapse In any period individuals can experience a relapse, even if maintaining their EDSS score. 


The frequency of the occurrence of relapses depends only on EDSS state and whether the patient is 
RRMS/SPMS.  


A patient who relapses faces the same risk of disability progression as a patient who has not. 


SPMS Conversion RRMS patients face a probability of converting to SPMS in each period; the reverse is not allowed in the 
model. 


If conversion occurs the individual also experiences disability progression represented by a 1 point 
increase in EDSS state. The exception is for RRMS patients with EDSS of 9 that convert to SPMS EDSS 
9. 


Discontinuation of 
treatment 


Discontinuation of treatment according to the trial withdrawal rates. 


Conversion to SPMS leads to discontinuation. 


Disability progression to an EDSS state greater than 6 leads to discontinuation. 


Death In each period an individual faces a risk of death (adjusted for MS). 


Extrapolation A constant treatment effect is applied for as long as patients remain on treatment throughout the 50 year 
time horizon of the model. 


 


5.2.6 Natural History 


The model predicts rates of progression through EDSS states, rates of conversion from RRMS to 


SPMS, relapse rates and mortality rates. A variety of data sources are used to predict these values for 


a population not receiving DMT. These values, in combination with the characteristics of the patient 


population used in the model, are used to define the natural history of the disease. In the submission, 


natural history is assumed to represent the course of disease under BSC. The treatment effectiveness 


of teriflunomide and its comparators are defined in comparison to the natural history (BSC) as relative 
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effects modifying the natural history rates of progression and relapse. These relative effects will be 


described in more detail in the following section on treatment effectiveness. In this section we 


describe and critique how the manufacturer has determined the various elements of the natural history 


as used in the model.  


5.2.6.1 Disability Progression 


The model considers disability progression in a similar way to previous NICE submissions (TA32, 


TA127 and TA254), by assuming that both RRMS and SPMS patients experience an underlying risk 


of disability progression. Disability progression is the main driver of the model and affects relapse 


rate, conversion to SPMS and mortality.  


Disability progression is modelled as progression in EDSS.  The EDSS is the standard method for 


quantifying the severity of MS, and represents a 20 level scoring system (between 0 and 9.5) and is 


derived by grouping disability in to eight functional systems: pyramidal, cerebellar, brainstem, 


sensory, bowel and bladder, visual, cerebral and other. The lower EDSS scores of 1.0 to 4.5 represent 


people who are fully ambulatory, while EDSS scores of 5.0 to 9.5 represent those who have an 


ambulatory impairment.  An EDSS score of 10.0 refers to patients who have died due to MS related 


symptoms. 


The model reduces the 20 EDSS levels to 10, by rounding the half levels. Previous ERG reports 


comment that the rounding of EDSS states in this way may impact on the assessment of the 


cumulative probability of sustained progression of disability resulting in an overestimation of the rate 


of disability progression (TA 127 and TA 254). 


Disability progression was derived from a longitudinal dataset of patients with MS from London, 


Ontario, Canada (Weinshenker et al. 1989).  Very little detail about the London Ontario data or the 


methods used to estimate transitions from the London Ontario data was provided by the manufacturer 


in the original submission.  In response to the ERG’s points for clarification the manufacturer 


provided additional information on the population included in the data set (Manufacturer’s response, 


pg 37).  The London Ontario data set contained *** RRMS patients of which *** were ‘Active 


RRMS’ and *** were ‘Highly Active RRMS’.  The mean age was *****with ***** females and the 


mean follow-up was **** years.  All patients with only one observation were excluded due to having 


no transition, leaving *** patients from which transition matrices were calculated (Table 25).  The 


EDSS states were modelled as a homogenous continuous-time Markov process.  Transition 


probabilities were calculated using the msm package from R statistical programming software. 
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Table 25: Number of transitions per group (Manufacturer’s response, Table B.7) 


Group Number of transitions per group Mean number 
of transitions 1 2 3 4 5 6 7 8 


RRMS *** ** *** *** *** ** ** ** **** 
Pooled Active 
RRMS* 


** ** ** ** ** ** * * **** 


SPMS *** *** ** ** ** * * * **** 


*Including both active and highly active RRMS patients 


No data was available from the London Ontario data to inform the transition from EDSS 0 so the 


model uses data from the placebo arm of the TEMSO and TOWER trials to estimate transitions from 


EDSS 0. The probabilities estimated from the TEMSO and TOWER trials for transitions from EDSS 


0 were combined with probabilities from EDSS 1 to 9 from the London Ontario RRMS dataset to 


produce the natural history RRMS transition matrix.  The London Ontario dataset was also used to 


estimate transition probabilities between EDSS states 1 to 9 for SPMS patients.  No other data was 


available to estimate transitions for SPMS patients and little has been said about the validity of these 


transitions however the ERG explores the sensitivity of the model to these transitions in Section 


6.2.3.1. 


Previous technology appraisals have used the London Ontario dataset for predicting natural history 


progression without DMT including the original ScHARR model (Chilcott et al. 2003).  However, the 


ERG could not validate the transition matrices or compare to previous submissions since this data is 


routinely presented as CIC/AIC.  Recent technology appraisals have questioned the applicability of 


this data set given changes in BSC and that it does not collect data on patients regressing.  The 


manufacturer presented information from the TEMSO trial showing a substantial proportion of 


patients that experienced sustained accumulation of disability (SAD) later regressed (Table 26).  This 


data demonstrates the importance of including regression in the natural history of RRMS patients. 


Table 26: Patients experiencing a regression after their first SAD (Manufacturer’s response, Table B1) 


Status of first 
Disability 
Progression  


*************** ************************ ************************* ************** 


Regression ********** ********** ********** *********** 
No regression ********** ********** ********** *********** 


 


The manufacturer undertook a systematic review to identify the most appropriate natural history 


transition matrix for disability progression for patients receiving no DMT (Manufacturer submission, 


Additional Appendix 7).  The manufacturer claims that the London Ontario data set was found to be 


the “most appropriate, robust and clinically plausible” although the manufacturer identified 4 other 


large (>2000 patients) data sets of MS patients, but collaboration could not be established.  There is 
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no attempt by the manufacturer to assess the generalizability of the London Ontario data to the 


population that they primarily focus on in the analysis (i.e. non-HA/RES RRMS patients).   


The model allows other sources of disability progression to be incorporated in the model other than 


the ‘all RRMS’ London Ontario data (Table 27), such as the placebo arms of the TEMSO or TOWER 


trials and the ‘active RRMS’ patients from the London Ontario dataset (Table 28).  The disability 


transition matrices estimated from the trial data allow for regression to lower EDSS states (Table 29).   


Table 27: Transitions by EDSS state for ‘all RRMS’ patients from the London Ontario data.  


    year i+1 
  EDSS 0 1 2 3 4 5 6 7 8 9 10 


ye
ar


 i 


0 • ***** • ***** • ***** • ***** • ***** • ***** • ***** • ***** • ***** • ***** • ***** 


1 • ***** • ***** • ***** • ***** • ***** • ***** • ***** • ***** • ***** • ***** • ***** 


2 • ***** • ***** • ***** • ***** • ***** • ***** • ***** • ***** • ***** • ***** • ***** 


3 • ***** • ***** • ***** • ***** • ***** • ***** • ***** • ***** • ***** • ***** • ***** 


4 • ***** • ***** • ***** • ***** • ***** • ***** • ***** • ***** • ***** • ***** • ***** 


5 • ***** • ***** • ***** • ***** • ***** • ***** • ***** • ***** • ***** • ***** • ***** 


6 • ***** • ***** • ***** • ***** • ***** • ***** • ***** • ***** • ***** • ***** • ***** 


7 • ***** • ***** • ***** • ***** • ***** • ***** • ***** • ***** • ***** • ***** • ***** 


8 • ***** • ***** • ***** • ***** • ***** • ***** • ***** • ***** • ***** • ***** • ***** 


9 • ***** • ***** • ***** • ***** • ***** • ***** • ***** • ***** • ***** • ***** • ***** 


10 • ***** • ***** • ***** • ***** • ***** • ***** • ***** • ***** • ***** • ***** • ***** 
 


Table 28: Transitions by EDSS state for ‘active RRMS’ patients from the London Ontario data. 


    year i+1 
  EDSS 0 1 2 3 4 5 6 7 8 9 10 


ye
ar


 i 


0 • ***** • ***** • ***** • ***** • ***** • ***** • ***** • ***** • ***** • ***** • ***** 


1 • ***** • ***** • ***** • ***** • ***** • ***** • ***** • ***** • ***** • ***** • ***** 


2 • ***** • ***** • ***** • ***** • ***** • ***** • ***** • ***** • ***** • ***** • ***** 


3 • ***** • ***** • ***** • ***** • ***** • ***** • ***** • ***** • ***** • ***** • ***** 


4 • ***** • ***** • ***** • ***** • ***** • ***** • ***** • ***** • ***** • ***** • ***** 


5 • ***** • ***** • ***** • ***** • ***** • ***** • ***** • ***** • ***** • ***** • ***** 


6 • ***** • ***** • ***** • ***** • ***** • ***** • ***** • ***** • ***** • ***** • ***** 


7 • ***** • ***** • ***** • ***** • ***** • ***** • ***** • ***** • ***** • ***** • ***** 


8 • ***** • ***** • ***** • ***** • ***** • ***** • ***** • ***** • ***** • ***** • ***** 


9 • ***** • ***** • ***** • ***** • ***** • ***** • ***** • ***** • ***** • ***** • ***** 


10 • ***** • ***** • ***** • ***** • ***** • ***** • ***** • ***** • ***** • ***** • ***** 
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Table 29: Transitions by EDSS state from the TEMSO & TOWER placebo arms.  


    year i+1 
  EDSS 0 1 2 3 4 5 6 7 8 9 10 


ye
ar


 i 


0 • ***** • ***** • ***** • ***** • ***** • ***** • ***** • ***** • ***** • ***** • ***** 


1 • ***** • ***** • ***** • ***** • ***** • ***** • ***** • ***** • ***** • ***** • ***** 


2 • ***** • ***** • ***** • ***** • ***** • ***** • ***** • ***** • ***** • ***** • ***** 


3 • ***** • ***** • ***** • ***** • ***** • ***** • ***** • ***** • ***** • ***** • ***** 


4 • ***** • ***** • ***** • ***** • ***** • ***** • ***** • ***** • ***** • ***** • ***** 


5 • ***** • ***** • ***** • ***** • ***** • ***** • ***** • ***** • ***** • ***** • ***** 


6 • ***** • ***** • ***** • ***** • ***** • ***** • ***** • ***** • ***** • ***** • ***** 


7 • ***** • ***** • ***** • ***** • ***** • ***** • ***** • ***** • ***** • ***** • ***** 


8 • ***** • ***** • ***** • ***** • ***** • ***** • ***** • ***** • ***** • ***** • ***** 


9 • ***** • ***** • ***** • ***** • ***** • ***** • ***** • ***** • ***** • ***** • ***** 


10 • ***** • ***** • ***** • ***** • ***** • ***** • ***** • ***** • ***** • ***** • ***** 


 


Little information was provided about the methods used to calculate the transition matrices except to 


say that the “matrix was derived using the msm-package using individual data (extracted from pooled 


data) from the placebo arms of the two studies TEMSO and TOWER” and that the same approach 


was used as with the London Ontario data (Manufacturer’s response, pg.37).   No justification or 


rational was offered by the manufacturer as to why external data was preferred to the placebo arm of 


the trial data.  The ERG used the manufacturer’s base case model to estimate the time in each health 


state using the London Ontario data and the placebo arm of the TEMSO and TOWER trials (Figure 


7).  Transitions from the London Ontario data resulted in patients spending more time in the more 


severe health states. 


 


Figure 6: Average number of years in health states (ERG analysis based on manufacturer model) 
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The London Ontario data provided EDSS transition probabilities for all RRMS patients, all SPMS 


patients and a sub-group of the RRMS patients ‘active RRMS’ patients.  Active RRMS patients were 


defined as “patients with ≥2 relapse events during the 2-year pre-study period, but <2 relapses in the 


first pre-study year”.  This is similar to the ABN eligibility guidelines for treatment with beta-


interferon or glatiramer acetate, >2 clinically significant relapses in the previous 2 years.  The 


manufacturer’s base case analysis uses ‘all RRMS’ patients even though the comparators beta-


interferon and glatiramer acetate are only recommended in the population more similar to ‘active 


RRMS’ patients.  This suggests within the ‘all RRMS’ population there are also ‘non-active RRMS’ 


patients for whom beta-interferons and glatiramer acetate are not recommend and the appropriate 


comparator to teriflunomide would be BSC.  No information has been provided on this population as 


the manufacturer considers teriflunomide appropriate only for patients that are currently considered 


appropriate for beta-interferons and glatiramer acetate.  This suggests that the ‘active RRMS’ 


population from the London Ontario data may be more similar to the population of interest than the 


‘all RRMS’ population, and therefore provide the most appropriate transition probabilities.  The ERG 


preferred transitions calculated from the trial data because they allowed patients to improve their 


EDSS scores and the trial population matched the licensed population. 


5.2.6.2 Conversion from RRMS to SPMS 


The model presented in the submission assumed that patients face a transition probability of 


conversion to SPMS for each period they are in RRMS. Conversion to SPMS is dependent on the 


level of disability (i.e. the EDSS state). Once patients have transitioned to SPMS they do not return to 


RRMS. SPMS patients experience disability progression through increases in EDSS score, 


analogously to RRMS patients.  


Conversion rates from RRMS to SPMS were also calculated from the London Ontario dataset.  The 


median time to conversion observed in the data was used to specify an exponential distribution for 


EDSS 1.  Then a Cox proportional hazards model was used to calculate conversion rates between 


EDSS 1 and all other EDSS states.   
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Table 30: Transition to SPMS by EDSS state  


EDSS 
Manufacturer’s calculation of the probability of 
conversion to SPMS during following year 


0 ****** 
1 ****** 
2 ****** 
3 ****** 
4 ****** 
5 ****** 
6 ****** 
7 ****** 
8 ****** 
9 ****** 


 


Conversion probabilities for EDSS states 0 and 9 are not calculated and are assumed in the model to 


take the values of 0% and 100% respectively.  Table 30 shows the conversion rates by EDSS states 


used in the model. 


 


Figure 7: Conversion of BSC cohort to SPMS 


Figure 8 shows the proportion of patients who have converted to SPMS states over time as predicted 


by the model.  The model only allows for conversion in on direction i.e. from RRMS to SPMS, thus 


by 15 years 90% of BSC patients have converted to SPMS.  The manufacturer compares this to 


previous data which suggests that 65% of RRMS patients not treated with DMT will develop SPMS 


within 15 years of diagnosis (NICE Final Scope).  However, these are patients 15 years since 


diagnosis compared to patients 15 years since treatment initiation.  Trojano et al. estimate that 


approximately 90% of untreated RRMS patients will transition to SPMS after 20-25 years.33  The 


validity of the model will be discussed further in Section 5.2.11. 
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5.2.6.3 Relapse rates and severity 


The relapsing-remitting nature of MS was included in the model through a probability of relapse in 


each cycle of the model until death. Relapse rates were modelled to depend on the EDSS state.  In the 


model clinical progression was not affected by repeated relapses.  The ERG’s clinical understanding 


is that disability progression often occurs after relapse, such that a patient may never fully recover 


after experiencing a relapse (i.e. relapse initiates disability progression).  The correlated nature of 


relapses and disability was not included in the model.    


The model also considers the severity of relapses by taking into account the proportion of relapses 


that lead to hospitalisation.  While the severity of the relapses does affect the model outcomes through 


costs and HRQoL it is not correlated with the disability progression. 


EDSS state-dependent relapse rates split by MS classification (RRMS or SPMS) were included in the 


model.  Relapse rates were not estimated from the London Ontario dataset, due to a lack of data, but 


were collected from two published sources, Patzold et al. 1982 and Held et al. 2005.34, 35  It is not clear 


how these studies were chosen as no systematic review of relapse rates was described by the 


manufacturer. 


Relapse rates calculated from Patzold et al. have been used in previous NICE appraisals (TA 127 and 


TA 254), however the manufacturer chose to use those from Held et al. because they are more current 


estimates from a dataset of more patients (821 versus 102).34, 35  To calculate the relapse rate by 


EDSS, data from each source on the relapse rate per year since diagnosis was combined with data 


from Orme et al. on the number of patients in each EDSS state by the number of years since 


diagnosis.36 


Table 31 reports the relapse rates estimated from Held et al. used in the base case model and the 


relapse rates estimated from Patzold et al. used in sensitivity analysis.34, 35  These sources resulted in 


very different estimates of annual relapse rates (i.e. 0.312 versus 0.818 for patients with SPMS and 


EDSS 7-9).   The values used in the sensitivity analysis are similar to those used in base case analysis 


of TA 254 as similar methods and data were used.   
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Table 31: Natural history relapse rates by EDSS score and MS classification 


EDSS scale 
Relapse Rate (mean number of events per person-year) 


Base case Sensitivity analysis 
RRMS SPMS RRMS SPMS 


0 0.905 0.000 0.725 0.000 
1 0.905 0.000 0.743 0.000 
2 0.895 0.851 0.690 0.448 
3 0.899 0.910 0.723 0.788 
4 0.900 0.872 0.707 0.567 
5 0.881 0.860 0.599 0.517 
6 0.859 0.847 0.509 0.445 
7 0.856 0.818 0.504 0.312 
8 0.856 0.818 0.504 0.312 
9 0.856 0.818 0.504 0.312 
Source used in 
derivation Held et al. 2005, 34 Orme et al. 200736 Patzold et al. 1982, 35 Orme et al. 200736 


 


In the response to the ERG’s points for clarification the manufacturer reports the average number of 


relapses in the placebo arms of the TEMSO and TOWER trials is **** in the first year compared to 


the BSC modelled estimate of **** in the first year (Response to Points for Clarification, Table B10).  


No justification was given for using external literature rather than the results from the placebo arms of 


the trials.  The large absolute difference between the model predicted and trial observed values is 


discussed further in Section 5.2.13.  


The model distinguishes relapses by those that lead to hospitalisation or not. The manufacturer 


subsequently applied different costs and HRQoL estimates to relapses according to whether patients 


were assumed to be hospitalised or not. Two sources of natural history of the proportion of relapses 


leading to hospitalisation were tested in the model, Dee et al. 2012 and the placebo arms of the 


TEMSO and TOWER trials.37  Dee et al. estimate that 80% of relapses lead to hospitalisation 


compared to 69.3% in the TEMSO and TOWER trials.  There was assumed to be no difference in 


hospitalisation between EDSS states, MS classifications or treatments.  The base case considers Dee 


et al. as the manufacturer considers this source more representative of the UK population, but the trial 


data is considered in a sensitivity analysis.     


5.2.6.4 Mortality 


All-cause mortality is applied to the model taking into account the proportion of females being treated 


in the population and the age at each cycle in the model.  The additional mortality from MS is applied 


as a multiplier dependant on the EDSS state.  It is assumed that there is no excess mortality risk for 


patients in EDSS 0. Similar methods have been used in previous NICE submissions (TA 127 and TA 


254). In the model there is no difference in mortality rates between RRMS and SPMS patients, 
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although SPMS patients experience disability at a faster rate than an RRMS patient thus indirectly 


increasing mortality risk.  


All-cause mortality rates for the general population were derived from age and gender specific 


mortality rates from the Office of National Statistics 2008-2010 data for England and Wales.  A 


systematic review of mortality by EDSS was undertaken by the manufacturer, but they reported that 


no additional literature to inform mortality predictions was found compared to the methods used in 


previous NICE appraisals (TA 127 and TA 254).  In common with the models used to inform other 


Nice technology appraisals in MS, the probabilities were adjusted for the MS population using the 


mortality ratios by mild, moderate and severe disability categories reported by Pokorski 1997 (Table 


32).1  The Pokorski study was a long-term survival analysis of 2348 patients with MS in Denmark 


from 1951 to 1990.   It was assumed that mortality does not differ between RRMS and SPMS 


patients. 


Table 32: Mortality multipliers by EDSS state 


EDSS 0 EDSS 1 EDSS 2 EDSS 3 EDSS 4 EDSS 5 EDSS 6 EDSS 7 EDSS 8 EDSS 9 
1 1.432 1.600 1.637 1.674 1.842 2.273 3.097 4.447 6.454 


 


5.2.7 Treatment effectiveness and extrapolation 


Treatment effectiveness is captured in the model by applying separate hazard ratio estimates to the 


natural history estimates for both disease progression and the rate and severity of relapse. The model 


uses treatment effects that have been estimated from the mixed treatment comparison previously 


described.  The manufacturer assumed that the hazard ratios remain constant while remaining on 


treatment, throughout the 50 year time horizon of the model. The model assumes that there is no 


remaining treatment effect once DMT is stopped. The time horizon of 50 years is longer than what 


was applied in TA 32 and TA127 but the same as was used in TA 254.  However, in TA 254 


treatment waning was an issue consider in scenario analyses by the ERG to reflect the uncertainty 


about projecting over such a long time period.  The manufacturer in this case also explored the 


waning of treatment efficacy in scenario analyses. 


This section describes how the treatment effects are applied in the model, assessing the impact of 


treatment on each element of the model (disability progression, conversion, relapse and mortality).  


5.2.7.1 Disability Progression 


The effect of treatment on disease progression is modelled as a hazard ratio of confirmed disability 


progression (3 month sustained accumulation of disability). The model applies hazard ratios for each 


modelled treatment vs. BSC to the individual natural history transitions for RRMS.   
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The hazard ratios are derived from the MTC.  As discussed previously the results of the MTC are not 


robust given the exclusion of a large number of studies and the heterogeneity across those studies 


included. As discussed previously, the MTC predicts teriflunomide is more effective (on average) at 


slowing progression of disability than all commonly used beta-interferons and glatiramer acetate.  The 


main concerns with the results are, 


i) The results for IFN-β 1b are worse than BSC which raises issues about the validity of the 


MTC. 


ii) The estimate versus Rebif 44µg from the MTC appears more favourable towards 


teriflunomide compared to the direct head to head evidence. 


iii) Using the blended comparator means the effect size applied for beta-interferons is more 


favourable towards teriflunomide compared to the individual estimates of 3 of the 


components of the blend. 


Further exploration around these estimates will be discussed in Section 6.     


The hazard ratios for disease progression are assumed to be constant (time independent) and are only 


applied while on treatment.  All patients are modelled to follow a natural history path (i.e. BSC) once 


they fall outside the RRMS treatment range or have converted to SPMS.   


Table 33 summarises the hazard ratios of progression used in the model as calculated in the MTC. 


The blended comparator which is used as the main comparator in the manufacturer’s analysis is 


calculated as the market share weighted average of Rebif 22µg, Rebif 44µg, Avonex 30µg, Betaferon 


250µg and Copaxone. From the table we see that Betaferon 250µg is estimated to be less effective 


than BSC.    


Table 33: Hazard ratios of progression 


Comparator Disease progression 
Natalizumab 0.58 
Teriflunomide 0.71 
IFN-β 1a (Rebif 44µg) 0.79 
IFN-β 1a (Avonex 30µg) 0.91 
IFN-β 1b 1.21 
Glatiramer acetate 0.93 
Fingolimod 0.75 
IFN-β 1a (Rebif 22µg) **** 
BSC 1.00 
Blended Comparator 0.91 
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5.2.7.2 Conversion from RRMS to SPMS 


The model does not apply a treatment effect to the conversion rate from RRMS to SPMS. Conversion 


rates are however dependent on EDSS states (Table 30). It is therefore important to note that by 


modifying progression through these EDSS states, the treatments also indirectly modify the 


proportions of the cohort converting from RRMS to SPMS over the modelled time horizon. Figure 9 


below shows the model predicted proportion of the population in the SPMS state over time for the two 


treatments showing a small but noticeable delay in conversion for patients treated with teriflunomide 


as compared to those treated with the blended comparator.  In the later years teriflunomide patients 


are more likely to be SPMS as patients in the blended comparator arm are more likely to be dead 


(Figure 11). 


 


Figure 8: Treatment effect on SPMS population over time (ERG analysis based on the manufacturer 
model) 


5.2.7.3 Relapse rate and severity 


The effect of treatment on the mean number of relapses is modelled as a relative rate. Table 34 below 


summarises the relative risk used in the model.  As with the hazard ratios for progression, the relative 


rates for relapse are derived from the MTC.  The relative rates for relapse are assumed to be constant 


and only applied while on treatment.  All patients are modelled to follow a natural history path (i.e. 


BSC) once they fall outside the RRMS treatment range or have converted to SPMS.   
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Table 34: Relative rate of relapse 


Comparator Relative annualised rate of relapse 
Natalizumab 0.31 
Teriflunomide 0.67 
IFN-β 1a (Rebif 44µg) 0.62 
IFN-β 1a (Avonex 30µg) 0.78 
IFN-β 1b 0.68 
Glatiramer acetate 0.64 
Fingolimod 0.46 
IFN-β 1a (Rebif 22µg) **** 
BSC 1.00 
Blended Comparator 0.68 


 


Figure 10 below shows the impact of applying the natural history relapse rates in Table 31 with the 


treatment effects in Table 34. The graph shows that on average a patient on teriflunomide is predicted 


to initially experience more relapses resulting in hospitalisation but fewer relapses not resulting in 


hospitalisation. However after approximately 10 years patients on teriflunomide experience more of 


both types of relapses.  This occurs because patients are more likely to have a relapse in lower stages 


of EDSS progression; the highest rate of relapse is 0.91 for EDSS scores 0-1 of RRMS and the lowest 


is 0.82 for EDSS scores 7-9 of SPMS. Since teriflunomide slows transitions through EDSS 


teriflunomide patients experience more relapses in the model. 


 


Figure 9: Cumulative relapse (ERG analysis based on manufacturer model) 


The manufacturer found limited published literature on the treatment effect of reducing the proportion 


of relapses which lead to hospitalisation. Data from the TEMSO trial was used to estimate the relative 
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risk of teriflunomide (Table 35).  Data from the TRANSFORMS trial was used to estimate the relative 


risk of Avonex 30µg and Fingolimod.  The other beta-interferons and glatiramer acetate were 


assumed to have the same relative risk as Avonex 30µg and natalizumab was assumed to have the 


same as fingolimod. 


Table 35: Relative risk of relapse leading to hospitalisation 


Comparator 
Risk of relapse 
hospitalisation 


Natalizumab 0.60 
Teriflunomide 0.57 
IFN-β 1a (Rebif 44µg) 0.49 
IFN-β 1a (Avonex 30µg) 0.49 
IFN-β 1b 0.49 
Glatiramer acetate 0.49 
Fingolimod 0.60 
IFN-β 1a (Rebif 22µg) 0.49 
BSC 1.00 
Blended Comparator 0.49 


 


Any treatment that impacts on progression will also have an indirect impact on relapse. This is in 


addition to any direct impact the treatment has on relapse effect. The correlation between the direct 


and indirect treatment effects of relapse has not been captured in the model and potentially results in 


double counting of treatment effect. We will return to exploring the impact of this structural weakness 


in the manufacturer’s model in Section 6. 


5.2.7.4 Discontinuation 


Patients were discontinued from treatment in the model for the following reasons, 


• When patients convert from RRMS to SPMS  


• When patients’ disease progression reaches an EDSS score greater than 6.  This upper bound 


for the provision of treatment is consistent with the guidelines of the Association of British 


Neurologists (ABN 2009).  


• Treatment specific discontinuation derived from the mixed treatment comparison. 


The discontinuations are applied in the model throughout the on-treatment period. The weighted 


average 2 year probability of discontinuation on teriflunomide 14mg is estimated from the TEMSO, 


TOWER, TENERE and phase II trials, 28.7%. This weighted average 2 year probability is then 


converted to odds and used within the MTC. Results of the MTC are then used to calculate 1 year 


probabilities, *** Table 36 in the case of teriflunomide ( ).  The 1 year probability of discontinuation is 
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assumed for the first two years of the model and then discontinuation is assumed to decrease by 50% 


due to fewer patients having adverse events. A 75% decrease in the 1 year probability of 


discontinuation is tested in the sensitivity analysis.   


The manufacturer assumes that discontinuation will decrease after 2 years because after 2 years 


patients will have adjusted to treatment use and those who do not tolerate treatment will have 


discontinued.  This assumption is not supported by any evidence and the manufacturer do not consider 


the alternate possibility that discontinuation increases because of loss of response or poor compliance 


which may influence longer term discontinuation and may not be captured by these short time horizon 


trials. 


Table 36: Annual all-cause withdrawal  


Comparator Annual probability of withdrawal 
Natalizumab **** 
Teriflunomide **** 
IFN-β 1a (Rebif 44µg) **** 
IFN-β 1a (Avonex 30µg) **** 
IFN-β 1b **** 
Glatiramer acetate **** 
Fingolimod **** 
IFN-β 1a (Rebif 22µg) **** 
BSC **** 
Blended Comparator **** 


 


In the model the probability of withdrawal has the potential to have an important and perverse effect 


on the ICER.  This occurs because existing DMTs have ICERs which exceed NICE’s usual threshold 


and hence have been funded through the Risk Sharing Scheme.  However, it is clearly plausible, but 


also perverse, when applying NICE’s usual threshold range to show that treatments become more 


cost-effective (i.e. the ICER decreases) the higher the rate of withdrawal.  In the base case model 


patients that withdrawal are treated with BSC.  The higher withdrawal rate results in patients being 


treated with BSC more quickly.  Since active treatments are not cost-effective compared to BSC the 


quicker patients on active treatment are switched BSC the lower the ICER compared to another active 


treatment.   


5.2.7.5 Mortality 


No direct treatment effect on mortality is modelled.  However, as treatments affect EDSS state 


progression and EDSS states affect mortality there is an indirect treatment effect on mortality in the 


model.  This difference in mortality is depicted in Figure 11. 
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Figure 10: Incremental mortality (ERG analysis based on the manufacturer model) 


5.2.7.6 Adverse events 


Adverse events were included in the model if there was a probability of occurrence of ≥4% compared 


to placebo. According to the manufacturer the reporting of trial data was variable, as they did not want 


to bias the results against those treatments that had more detailed publications only common (i.e. 


≥4%) adverse events were included. This resulted in some severe adverse events such as cardiac 


issues associated with fingolimod and progressive multifocal leukoencephalopathy associated with 


natlizumab not being included in the model.  The manufacturer suggests that by only including 


common adverse events the cost and disutility of DMTs may be slightly underestimated.  The actual 


effect of the omission of serious events is unknown. 


5.2.7.7 General issues concerning treatment effectiveness 


The blended comparator uses an average hazard ratio of progression, risk of relapse, risk of 


hospitalisation, withdrawal, adverse events and costs for all treatments but BSC, fingolimod and 


natalizumab.  As discussed previously a blended comparator does not meet the NICE methods guide 


reference case.  However if justification for a blended comparator was found it should not be 


calculated as the outcomes from the mean relative risks of treatments, but should be calculated as the 


mean outcomes from the treatments.  Given the correlation between costs and benefits in the model 


these two methods may differ significantly and will be explored further in Section 6.   


Treatment effects on progression, risk of relapse and withdrawal are derived from the MTC.  The 


treatment effects estimated from the MTC differ from those calculated in the head-to-head trial 


(TENERE).   Further exploration around these estimates will be discussed in Section 6.     
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5.2.8 Health related quality of life 


The cost-effectiveness model assessed the health-related quality of life (HRQoL) impact of the 


different treatments for both the patient and their carer, and incorporated these in the assessment of 


quality-adjusted life years (QALYs).  For the patients, estimates of HRQoL were used to account for 


differences in disability progression (EDSS), conversion to SPMS, relapses and adverse events.  The 


HRQoL impact on the carer was dependent on the EDSS state of the patient.   


5.2.8.1 HRQoL of Disability States 


A systematic review of HRQoL for patients with RRMS was undertaken by the manufacturer to 


obtain all relevant quality of life studies in MS.  The manufacturer identified two relevant sources of 


HRQoL by disability state, Orme et al. 2007 and Gani et al. 2008.36, 38 In the base case, HRQoL were 


based on responses from the 2005 UK MS Survey (Table 37).36 This survey has been criticised in 


previous NICE evaluations (TA 127) because of the low response rates, selection bias, 


unrepresentative population and self-reported severity. The HRQoL from Orme et al. is preferred by 


the manufacturer and used in the base case.  The manufacturer considered the Orme study to be 


comparable to other studies and to relate well to the population of interest as it is a survey of UK 


patients. 


Table 37: Utilities by EDSS state used in the base case model 


EDSS 0 1 2 3 4 5 6 7 8 9 
RRMS 0.870 0.799 0.705 0.574 0.610 0.518 0.460 0.297 –0.049 –0.195 
SPMS 0.825 0.754 0.66 0.529 0.565 0.473 0.415 0.252 –0.094 –0.240 


 


The TEMSO trial also collected HRQoL using EQ-5D.  The EQ-5D data from the placebo arm of the 


TEMSO trial was included to test the sensitivity of the model. As TEMSO did not collect data on 


patients in EDSS states greater than 6, the HRQoL for these states is from Orme et al. The utility 


decrement for SPMS was also taken from Orme et al. as the manufacturer considered the SPMS 


patient numbers in TEMSO to be too low for robust analysis of the HRQoL data. The HRQoL from 


TEMSO was higher in all EDSS states than the estimates from Orme et al. (Figure 12).     
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Xxxxxxx11: Comparison of HRQoL between Orme et al. and TEMSO (Manufacturer’s submission, 
Figure B7.4.5) 


The manufacturer considered the HRQoL from TEMSO to be less representative of the UK 


population as it is an international study.  The ERG was not concerned that health states were derived 


from an international population since UK specific preferences were applied to these health states.  


The ERG considered the TEMSO data more applicable to the treatment population because it is more 


reflective of first-line patients that are likely to receive teriflunomide. 


Figure 12 also demonstrates the steep decline in HRQoL in the later stages of progression.  With 


EDSS scores of 8 or 9 patients have negative HRQoL suggesting that patients are worse off than if 


they were dead.  The effect of these negative HRQoL is explored further in Section 5.3.  The 


manufacturer does not consider HRQoL data used in previous NICE technology appraisals, nor do 


they consider applying HRQoL decrements from Orme to the TEMSO trial data rather than using the 


absolute HRQoL values (Figure 13).   
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*******12*************************************************************************


*************


5.2.8.2 HRQoL of Relapse 


The ERG explores further HRQoL data and methods for combining this data in the 


model in Section 6.2.6. 


The disutility of relapse is based on data from the UK MS Study (Orme et al. 2007).36  However, no 


UK studies are identified which report HRQoL by relapse severity.  Data from a US study was 


combined with data from Orme et al. to estimate disutility of relapses leading to hospitalisation.  


Prosser et al. 2003 used a standard gamble to value hypothetical health states in MS; data was 


collected on 62 patients diagnosed with RRMS and 67 members of the general population in Boston 


Massachusetts in 1999.39  HRQoL for relapse was not reported in this study but was reported in a 


subsequent study by the author citing the 2003 study.  In Prosser et al. 2004 the authors report mild to 


moderate relapse results in a HRQoL of -0.091 and severe relapse results in a HRQoL decrement of -


0.302.40 The manufacturer used the difference in the HRQoL for the mild/moderate relapse and the 


severe relapse and applied this difference to the UK disutility of relapse of -0.071 from Orme et al. 


2007.  To do this the manufacturer assumed the disutility from Orme et al. applied to mild/moderate 


patients (i.e. patients that were not hospitalised).  The manufacturer calculated a disutility of relapse 


for hospitalised patients of -0.2356. In previous analyses all relapses (both hospitalised and not) were 


assumed to have a disutility of –0.071 (TA 254).  It is not clear that the manufacturer’s assumption 


that the disutility of -0.071 only applies to mild/moderate patients is correct.  Further the manufacturer 


has used international (i.e. US) valuations of health states contrary to their previous argument that 


TEMSO should not be used because it collects health states from an international population.  The 


manufacturer demonstrated in their one-way sensitivity analysis (Manufacturer’s submission, pg. 317) 


that changing the disutility on relapses leading to hospitalisation by plus or minus 10% changes the 


ICER by less than £30.  The ERG tests the effects of relapse on the ICER in Section 5.3.3.   


5.2.8.3 HRQoL of Adverse Events 


The total disutility of an adverse event is calculated by multiplying the disutility by the duration that 


the event is likely to occur.  Several assumptions have been made regarding the duration of adverse 


events.  Most studies were conducted in the UK population 41-43; however, those utilities using 


Sullivan et al. 2006 were from a population in the US.44  Studies used either standard gamble methods 


or EQ-5D.  Values were taken from a mix of populations: from patients or from the general 


population using hypothetical health states.   The sources and estimates of disutility are reported in 


Table 38.  The manufacturer demonstrates in their sensitivity analysis that changing the adverse 


events disutility rates by plus or minus 10% changes the total QALYs in the model by plus or minus 


0.002 QALYs.   
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Table 38: Utilities and durations of adverse events   


 Utility of 
event 


Source of 
utility of 
event 


Utility assumptions Duration of 
event 


Source for 
duration of 
event 


Annual 
disutility 


Teriflunomide 
Nausea -0.048 42 Standard gamble of UK general 


population 
1 day Assumption -0.0001 


Diarrhoea -0.047 42 Standard gamble of UK general 
population 


3 days Assumption -0.0004 


Hair thinning -0.114 42 Standard gamble of UK general 
population 


1 year 45 -0.1140 


Natalizumab 
Fatigue -0.073 42 Standard gamble of UK general 


population 
1 week Assumption -0.0014 


Arthralgia -0.040 44 EQ-5D of US general 
population. 
Based on ICD-9 719 Joint 
Disorder 


1 month Assumption -0.0034 


Headache -0.030 44 EQ-5D of US general 
population. 
Based on ICD-9 346 Migraine 


2 days Assumption -0.0002 


Glatiramer acetate 
Injection site 
reaction 


-0.011 41 Standard gamble of Scottish 
population 


1 day every 
dose (every day 
[Copaxone 
SmPC]) 


Assumption -0.0110 


Immediate 
postinjection 
systemic 
reactions 


-0.041 44 EQ-5D of US general 
population. 
Based on ICD-9 413 Angina 
Pectoris 


0.5 days Assumption -0.0001 


Fingolimod 
Lower 
respiratory 
tract infection 


-0.020 43 Assumed same as disutility 
value for influenza like 
symptoms 


2 weeks 46 -0.0008 


Back pain -0.046 43 EQ-5D of US general 
population. 
Based on ICD-9 724 Back 
Disorder 


2 weeks Assumption 0.0018 


Diarrhoea -0.047 42 Standard gamble of UK general 
population 


3 days Assumption -0.0004 


IFNβ-1a (Avonex 30µg) 
Headache -0.030 44 EQ-5D of US general 


population. 
Based on ICD-9 346 Migraine 


2 days Assumption -0.0002 


Influenza-like 
symptoms 


-0.08 43 EQ-5D on English patients with 
H1N1 virus 


1 day every 
dose (every 
other day 
[Avonex 30µg 
SmPC]) 


43 -0.0114 


IFNβ-1a (Rebif ) 
Headache -0.030 44 EQ-5D of US general 


population. 
Based on ICD-9 346 Migraine 


2 days Assumption -0.0002 


Influenza-like 
symptoms 


-0.08 43 EQ-5D on English patients with 
H1N1 virus 


1 day every 
dose (thrice 
weekly [Rebif 
SmPC]) 


43 -0.0343 


Injection site 
reaction 


-0.011 41 Standard gamble of Scottish 
population 


1 day every 
dose [thrice 


Assumption -0.0047 
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 Utility of 
event 


Source of 
utility of 
event 


Utility assumptions Duration of 
event 


Source for 
duration of 
event 


Annual 
disutility 


weekly [Rebif 
SmPC]) 


IFNβ-1b 
Influenza-like 
symptoms 


-0.08 43 EQ-5D on English patients with 
H1N1 virus 


1 day every 
dose (every 
other day 
[Betaferon 
SmPC]) 


43 -0.040 


Injection site 
reaction 


-0.011 41 Standard gamble of Scottish 
population 


1 day every 
dose (every 
other day 
[Betaferon 
SmPC]) 


Assumption -0.0055 


5.2.8.4 HRQoL of Carers 


HRQoL for carers has been included in the model using the method developed by Gani et al. 38 and 


used in previous NICE evaluations (TA 254).  It was assumed that disutility of caregivers had a 


maximum value of 0.14, based on a value accepted by NICE in an assessment of treatments for 


Alzheimer’s disease.  The value 0.14 was divided by the amount of time caregiving in EDSS state 


8.5-9.5 from the UK MS Survey to estimate the ratio: disutility/time caregiving.  Estimates for other 


EDSS states were calculated by multiplying this ratio by the amount of time caregiving in each EDSS 


state. These disutilities are reported in Table 39. 


Table 39: Carer disutility used in the model 


EDSS state 0 1 2 3 4 5 6 7 8 9 
Disutility 0.000 -0.001 -0.003 -0.009 -0.009 -0.020 -0.027 -0.053 -0.107 -0.140 


5.2.9 Resources and costs 


The manufacturer stated that costs used in the model were conducted from an NHS and PSS 


perspective and only considered resources relevant to the management of MS.  Although this is the 


stated perspective there is uncertainty surrounding what costs were included in some of the sources 


used, particularly the direct non-medical costs.   The manufacturer conducted a systematic review to 


obtain all relevant cost and resource use studies in MS.  The manufacturer separated the analysis of 


costs into, disease costs by disability and relapse, acquisition costs, administration costs, monitoring 


costs and costs of adverse events.  Most costs seem to be reported in 2012 GBP except the acquisition 


costs.  


5.2.9.1  Disease costs 


The progressive disability of MS is assumed to result in increasing costs.  Two sources of costs were 


considered for disability health states, each dividing costs by EDSS scores.  In the base case the 


manufacturer used costs from Tyas et al. 2007 47, because “it is well cited and consistent with two 


previous NICE submissions”.  These costs included the direct medical costs and direct non-medical 
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costs funded by the government collected using a survey of 2,508 respondents.47 It is not clear what 


costs are included as direct non-medical costs.  In Tyas et al. no description of what constituted direct 


non-medical costs was provided.  While some direct non-medical costs may be considered under the 


PSS perspective there may be other costs that do not meet this perspective.  It is not known whether 


the direct non-medical costs meet the NICE reference case perspective. Other sources were also 


considered, see Figure 14.  This figure demonstrates that costs do not increase linearly with increasing 


EDSS but there is a marked increase once mobility is affected (i.e. EDSS 6).  Karampampa et al. 


reported other direct costs much higher than Tyas et al., this may be because informal care costs were 


included factoring in the productivity losses of the working caregivers.48  These costs do not meet 


NICE reference case perspective.   


                       
Figure 13: The natural history costs of MS compared (Manufacturer’s submission, Figure B7.5.4) 


 


The model differentiates the severity of relapses by relapses leading to hospitalisation and those that 


do not.  The resource use of having had a relapse leading to hospitalisation was estimated from Irish 


neurology centres to obtain a length of hospital stay of 10.7 days; non-hospitalisation relapses were 


assumed to require 5 days of steroid treatment as day cases (Dee et al. 2012).37  UK NHS reference 


costs were used with the resource use to estimate costs of relapse by whether or not the patient was 


hospitalised.  Estimated costs are reported in Table 40. Costs estimated from Tyas et al. were used in 


the sensitivity analysis, however these costs do no differentiate by hospitalisation.47 


Table 40: Costs associated with relapse in the economic model 


Category Base case cost [Dee, 2012] Sensitivity analysis cost47 
Relapse not leading to hospitalisation £844.65 £2,006.03 
Relapse leading to hospitalisation £6,164.46 £2,006.03 


The cost of relapse in previous NICE appraisals has varied.  TA 254 used costs of relapse based on 


the 2010-2011 Nation Tariff of “admitted patient care & outpatient procedure tariff, AA30Z multiple 
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sclerosis non-elective tariff” of £3,039.  The 2012-2013 Nation Tariff (Department of Health, 2012) is 


£3,739.  TA 127 used cost of relapse of £228.  A wide range of costs for relapse have been used and 


could be tested in the sensitivity analysis.  The manufacturer only varied costs of relapse by plus or 


minus 10%.  This small change in costs resulted in very small differences in overall costs, but this 


may not capture the full range of the uncertainty.  The ERG explores the sensitivity around relapse 


further in Section 5.3.3. 


5.2.9.2 Drug acquisition costs 


Many of the disease modifying treatments are made available through the MS Risk Sharing Scheme.  


The acquisition costs of beta-interferon and glatiramer acetate used in the model are those set by the 


MS Risk Sharing Scheme and published by the UK Department of Health in 2002.2 The prices in the 


model have not been updated for inflation. The prices of fingolimod and natalizumab are the list 


prices publicly available from the BNF.49 Fingolimod was approved under a patient access scheme 


(PAS), but as the PAS costs are not public it has not been incorporated into this analysis, however a 


range of fingolimod prices (£11,000 and £13,000) were tested in scenario analysis. The acquisition 


costs used in the model are detailed in Table 41.  The cost of the blended comparator used in the main 


analysis of the model is £7,712.  This is calculated as the market share weighted average of the 


acquisition costs of the beta-interferons and glatiramer acetate. 


Table 41: Acquisition costs (Manufacturer’s submission, Table B7.5.1) 


Treatment  Dosage Treatment Regimen Total Annual Cost 
Teriflunomide 14 mg Once daily oral form £13,529 
Teriflunomide (PAS) 14 mg Once daily oral form ****** 
IFNβ-1a  (Rebif) 44µg Self-injected subcutaneously £8,942 
IFNβ-1a  (Rebif) 22µg Self-injected subcutaneously £7,513 
IFNβ-1a  (Avonex 30µg) 30 µg Self-injected subcutaneously £8,502 
IFNβ-1b 250 µg Self-injected subcutaneously £7,259 
Glatiramer acetate 1 mL vial 20 mg/mL Self-injected subcutaneously £5,823 
Fingolimod 28-tab pack 0.5 mg capsule Once daily in oral form £19,110 
Natalizumab 15 mL vial 20 mg/mL Intravenous injection by a 


health profession every 4 
weeks 


£14,690 


 


5.2.9.3 Administration costs 


The manufacturer assumes that there are no administration costs for teriflunomide since it is an oral 


treatment. All other treatments were assumed to have administration costs as described in Table 42. 


Administration costs of beta-interferon and glatiramer acetate were assumed to be the one off cost of 


training patients to self-administer. The value of £174 used in the model is more than double the cost 


of training self-administration of £78 used in TA 254 for beta-interferons.  It is unclear from the ERG 


report of TA 254 what might be causing these differences, however they may be due to the expected 
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length of time of training or the type of specialist used for training.  The cost of administering 


fingolimod in TA 254 is said to be £0 as it is an oral treatment.   The cost of administering 


natalizumab in TA 127 is £1,062 per year, based on a half day visit to a neurology clinic/ward.  The 


administration costs may bias the results in favour of teriflunomide given that previous sources used 


lower administration costs for its comparators however the ERG found the model was not sensitive to 


these differences. 


Table 42: Administration costs (Manufacturer’s submission, Table B7.5.2) 


Treatment Year 1 
cost 


Year 2 
cost 


Source Justifiction 


Teriflunomide £0 £0 - Oral so no administration costs 
Beta-interferons and 
glatiramer acetate 


£174 £0 PSSRU 2012 Clinical nurse 
specialist with qualifications per 
hour (3 hours @ £58) 


3 hours required for nurse to teach 
self-administration, no 
administration following initial 
training 


Fingolimod  £474 £0 NHS Reference Costs AA30C 
Medical Care of Patients with 
Multiple Sclerosis without CC 
Day Case @ £474 per visit 


Continuous ECG and blood pressure 
monitoring for 6 hours following 
first dose 


Natalizumab £6162 £6162 NHS Reference Costs AA30C 
Medical Care of Patients with 
Multiple Sclerosis without CC 
Day Case @ £474 per visit 


13 infusions per year 


5.2.9.4 Monitoring costs 


The resource use and associated unit costs are described in Tables B7.5.3 and B7.5.4 of the 


manufacturer’s submission. The references for resource use were obtained from the SmPCs of each 


product where possible, and using the NICE fingolimod costing template.  The ERG considered this a 


reasonable approach and on further exploration found the model was not sensitive to changes in the 


monitoring costs.   


5.2.9.5 Adverse event costs 


The adverse events and associated costs used in the model are provided in Table 43 below.  For many 


adverse events the associated cost is assumed to be a 6 minute telephone call between the patient and 


their MS nurse, this includes headaches, hair thinning, nausea, injection-site reaction, influenza-like 


symptoms, immediate post injection systemic reaction and fatigue. Other adverse events, such as 


diarrhoea and lower respiratory tract infection assume a GP consultation plus treatment.  No evidence 


was presented on the resource use associated with adverse events.  It is not evident whether patients 


will only use a telephone call to an MS nurse or whether they would be more likely to visit their GP.  


The ERG considered the low costs of these adverse events might be conservative with respect to the 


cost-effectiveness of teriflunomide versus the blended comparator, as the probability of these low cost 


events is higher for the blended comparator than for teriflunomide. However, further exploratory 


analysis showed that including a GP visit instead of phone call decreased the ICER by less £400. 
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Table 43: Cost of treatment adverse events 


Adverse Event Resource Use Source Source Cost Unit Cost 
used in 
Model 


Headache MS nurse 
phone call 


PSSRU 2012 Clinical nurse specialist with 
qualifications and average length of telephone call 


£58 per hour 
6 minutes 


£5.80 


Diarrhoea GP 
consultation + 
loperamide 


PSSRU 2012 GP with qualifications surgery 
consultation cost per patient contact last 11.7 min. 
BNF April 2013 loperamide hydrochloride 2 mg 
capsules, 30-cap pack 


£43 
 
 
£0.98 


£43.98 


Hair thinning MS nurse 
phone call 


PSSRU 2012 Clinical nurse specialist with 
qualifications and average length of telephone call 


£58 per hour 
6 minutes 


£5.80 


Nausea MS nurse 
phone call 


PSSRU 2012 Clinical nurse specialist with 
qualifications and average length of telephone call 


£58 per hour 
6 minutes 


£5.80 


Lower respiratory 
tract infection 


GP 
consultation +  
5-day regimen 
of amoxicillin 


PSSRU 2012 GP with qualifications surgery 
consultation cost per patient contact last 11.7 min. 
BNF April 2013 amoxicillin (as trihydrate) 
capsules 250 mg, net price 21 


£43 
 
 
£0.95 


£86.95 
  


Back pain GP 
consultation 


PSSRU 2012 GP with qualifications surgery 
consultation cost per patient contact last 11.7 min. 


£43 
 


£43.00 


Injection-site 
reaction 


MS nurse 
phone call 


PSSRU 2012 Clinical nurse specialist with 
qualifications and average length of telephone call 


£58 per hour 
6 minutes 


£5.80 


Influenza-like 
symptoms 


MS nurse 
phone call 


PSSRU 2012 Clinical nurse specialist with 
qualifications and average length of telephone call 


£58 per hour 
6 minutes 


£5.80 


Immediate post 
injection reaction 


MS nurse 
phone call 


PSSRU 2012 Clinical nurse specialist with 
qualifications and average length of telephone call 


£58 per hour 
6 minutes 


£5.80 


Fatigue MS nurse 
phone call 


PSSRU 2012 Clinical nurse specialist with 
qualifications and average length of telephone call 


£58 per hour 
6 minutes 


£5.80 


Arthralgia MS nurse 
phone call 


PSSRU 2012 Clinical nurse specialist with 
qualifications and average length of telephone call 


£58 per hour 
6 minutes 


£5.80 


 


5.2.10 Cost effectiveness results 


The manufacturer reports both deterministic and probabilistic results.  Here we present the both for 


the manufacturer’s original model and the corrected model. With the response to the points for 


clarification the manufacturer presented a corrected model after discovering an error in the calculation 


for the duration of injection-site reactions, but this only affected the blended comparator.  The 


corrected model results in a lower ICER for both deterministic (Table 44) and probabilistic analyses 


(Table 45).   


Table 44: Deterministic results comparing the manufacturer’s original base case to the corrected base 
case 


Technology Manufacturer’s original base 
case 


Manufacturer’s corrected base case 


QALYs Cost ICER QALYs Cost ICER 
Blended 
comparator ***** ******** * ***** ******** * 


teriflunomide ***** ******** ******* ***** ******** ******* 
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Table 45: Probabilistic results comparing the manufacturer’s original base case to the corrected base case 


Technology Manufacturer’s original base 
case 


Manufacturer’s corrected base case 


QALYs Cost ICER QALYs Cost ICER 
Blended 
comparator ***** ******** * ***** ******** * 


teriflunomide ***** ******** ******* ***** ******** ******* 


 


The manufacturer also presents the fully incremental analysis, which is more pertinent to NICE 


decision making.  The deterministic (Table 46) and probabilistic (Table 47) results are presented for 


both the manufacturer’s original and corrected model.  As expected there are no differences in the 


deterministic results and the variation in the probabilistic results is due to the uncertainty in the 


estimates.  


Table 46: Deterministic results comparing the manufacturer’s original base case to the corrected base 
case in a fully incremental analysis 


Technology Manufacturer’s original base 
case  


Manufacturer’s corrected base 
case 


QALYs Cost ICER QALYs Cost ICER 
Glatiramer 
acetate ***** ******** * ***** ******** * 


IFNβ-1a  44µg 
(Rebif) ***** ******** ******* ***** ******** ******* 


IFNβ-1a 22µg 
(Rebif) ***** ******** ******** ***** ******** ******** 


IFNβ-1a  
(Avonex 30µg) ***** ******** ********* ***** ******** ********* 


IFNβ-1b ***** ******** ********* ***** ******** ********* 


teriflunomide ***** ******** ******* ***** ******** ******* 
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Table 47: Probabilistic results comparing the manufacturer’s original base case to the corrected base case 
in a fully incremental analysis 


Technology Manufacturer’s original base 
case  


Manufacturer’s corrected base 
case 


QALYs Cost ICER QALYs Cost ICER 
Glatiramer 
acetate ***** ******** * ***** ******** * 


IFNβ-1a 22µg 
(Rebif) ***** ******** ******* ***** ******** ******* 


IFNβ-1a  44µg 
(Rebif) ***** ******** ********* ***** ******** ********* 


IFNβ-1a  
(Avonex 30µg) ***** ******** ********* ***** ******** ********* 


IFNβ-1b ***** ******** ********* ***** ******** ********* 


teriflunomide ***** ******** ********** ***** ******** ********* 


The ICER of teriflunomide in the original fully incremental analysis was £********* per QALY 


gained, as reported by the manufacturer compared to £******


The average total QALYs range from 


 per QALY gained in the corresponding 


deterministic analysis.  The deterministic and probabilistic model results were considerably different. 


**************


The addition of the patient access scheme price is considered in Section 5.2.11.1.   


, the QALY results are very low given that the 


time horizon of the analysis is 50 years. This result calls into question the face validity of the model. 


This issue is explored further in Section 5.3.2. 


5.2.11 Sensitivity analysis 


The manufacturer undertook multiple structural and sensitivity analyses.   Clinical data was explored 


at the 95% confidence intervals or +/-10% using one-way sensitivity analysis.  The most sensitive 


inputs were the hazard ratios on progression and the withdrawal rates.  The results were also highly 


sensitive to the trials used in the MTC.  When the pre-2000 trials were included in the MTC the 


manufacturer’s original deterministic ICER increased from £****** to £****** per QALY gained.  


The blended comparator was much more effective when the pre-2000 publications were included in 


the MTC because the hazard ratio on progression of Betaferon was no longer greater than one.  The 


ICER was at its lowest when the natural history costs from Karampampa were used in the model, 


decreasing the manufacturer’s original deterministic ICER to £******


A scatter plot of the probabilistic analysis from the corrected model shows a wide variation in the 


simulated points (


 per QALY gained.  The costs 


from Karampampa were much higher because they included caregiver productivity, and thus small 


effects in slowing progression resulted in larger total cost savings. 


Figure 15).  The probability of teriflunomide being cost-effective compared to the 


blended comparator at a willingness-to-pay of £20,000 per QALY is 38%.   
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Figure 14: Probabilistic scatter plot of teriflunomide versus the blended comparator (Manufacturer’s 
submission, Figure B7.7.3) 


In addition, probabilistic sensitivity analysis has been conducted on the incremental cost-effectiveness 


results of teriflunomide versus all beta-interferons and glatiramer acetate (fully incremental analysis).  


The incremental probabilistic results are presented in Figure 16.  This figure shows that teriflunomide 


is the least likely treatment to be cost-effective at all values of willingness-to-pay (WTP).  The 


manufacturer also presented the cost-effectiveness acceptability frontier which suggests that 


glatiramer acetate and Rebif 22µg are the preferred options depending on the WTP. 


 


Figure 15: Multi-CEAC of teriflunomide versus all beta-interferons and glatiramer acetate 
(Manufacturer’s submission, Figure B7.7.6) 


The sensitivity analysis seemed to be well conducted.  Instead of discarding transition matrices that 


predicted negative transition probabilities in the PSA, these negative predictions were made zero and 


the rest of the transitions adjusted.  The uncertainty on treatment effects was included using the 95% 
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confidence intervals from the MTC, although there was no correlation modelled between the multiple 


treatment effects. 


5.2.11.1 Patient access scheme 


Patient access schemes (PAS) are arrangements which may be used on an exceptional basis for the 


acquisition of medicines for the NHS in England and Wales.  These schemes help to improve the cost-


effectiveness of a medicine and therefore allow NICE to recommend treatments which it would 


otherwise not have found cost-effective. 


The manufacturer has submitted a price discount PAS.  The proposed list price for teriflunomide 


14mg per day is £13,529 per patient per year, however, the manufacturer is offering a fixed price to 


NHS patients in England and Wales of £***** per patient, per year or £****** per 28 tab pack, 


representing a discount of ****


This simple scheme will be valid for the whole licensed population.  The scheme will apply from the 


point at which a Hospital Trust purchases a supply of teriflunomide for an NHS patient. 


% of the proposed list price.  


Using the PAS price in the cost-effectiveness model the manufacturer presents the base case 


probabilistic results versus the blended comparator (Table 48). 


Table 48: Base case probabilistic cost-effectiveness results with and without the patient access scheme 
(corrected model) 


 Without PAS With PAS 
 Blended 


comparator 
teriflunomide Blended 


comparator 
teriflunomide 


Total costs (£) ******** ******** ******** ******** 


Difference in total 
costs (£) 


  ******* -£5,051 


QALYs ***** ***** ***** ***** 


QALY difference   ****** 0.1953 


ICER (£)   ******* Dominates 


In the full incremental analysis using the corrected model and the PAS price teriflunomide was found 


to dominate all of the other comparators (i.e. less costly and more effective). 


The manufacturer undertook multiple scenario and sensitivity analyses using the manufacturer’s 


original uncorrected model.  The results were highly sensitive to the hazard ratio on disability 


progression and were somewhat sensitive to discontinuation rates.  In the uncorrected deterministic 


model the one-way sensitivity and structural analyses resulted in teriflunomide dominating the 


blended comparator in all scenarios except when the hazard ratio of teriflunomide is at its lower 95% 


confidence interval where the ICER compared to the blended comparator was £20,613 per QALY 


gained.  The manufacturer also tested the inclusion of pre-2000 publications in the MTC, this resulted 
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in a deterministic ICER of £48,635 per QALY gained in the full incremental analysis using the PAS 


price compared to £*******


5.2.12 Subgroup analysis 


 per QALY gained using the non-PAS price.  The inclusion of the pre-


2000 publications in the MTC resulted in a probabilistic ICER or £86,866 per QALY gained using the 


PAS price. 


Two subgroup analyses were undertaken by the manufacturer, the first, a comparison of teriflunomide 


versus fingolimod in HA patients, and the second, a comparison of teriflunomide versus natalizumab 


in RES patients. 


The treatment effect of teriflunomide for comparison to fingolimod was estimated from TEMSO in 


patients who had at least one relapse within one year before randomisation, and with previous 


interferon use for at least 12 months, with a gap in DMT use of less than 12 months and at least one 


gadolinium-enhanced lesion at baseline.  To compare to natalizumab, the treatment effect of 


teriflunomide was estimated from TEMSO in patients who had at least two relapses within one year 


of randomisation, and at least one gadolinium-enhanced lesion at baseline.  Indirect comparisons were 


performed to determine the relative effectiveness of the treatments in the subgroups.  Only 11 patients 


on teriflunomide 14mg had HA in TEMSO, but the relative risks of relapse and hazard ratio on 


progression were much lower than fingolimod, (*************) and (*************) respectively. 


The fingolimod effectiveness was based on the EPAR subgroup analysis considering patients who had 


at least one relapse within one year before randomisation, had a MS drug from at least 6-months, were 


still on treatment in the year before starting study drug. Only 33 patients on teriflunomide 14mg had 


RES in TEMSO and the relative risk of relapse was slightly lower (*************) but the hazard 


ratio on progression was higher (*************


The probabilistic cost-effectiveness analysis of teriflunomide versus fingolimod resulted in 


teriflunomide having lower costs and higher QALYs than fingolimod even when the price of 


fingolimod was lowered to £11,000 as an estimate of its PAS price. 


).  The natalizumab effectiveness was based on the 


manufacturer’s submission to NICE (TA 127) considering patients who had at least two relapses with 


one year before randomisation, and at least one GAD lesion at baseline. 


The probabilistic cost-effectiveness analysis of teriflunomide versus natalizumab resulted in 


teriflunomide having lower costs and lower QALYs, but being the cost-effective treatment at a 


threshold of £30,000 per QALY gained.   


The ERG does not consider the subgroup analyses reliable given the very small number of patients 


included in each of the teriflunomide groups and that the relative risks and hazard ratios calculated 


from the specified subgroups was combined with the natural history of the of the full RRMS 







  103 


population. Furthermore only results from the TEMSO trial were used to calculate the teriflunomide 


effects.  


5.2.12.1 Patient access scheme applied to subgroups 


Using the PAS price of teriflunomide the manufacturer reports that teriflunomide dominates 


fingolimod in the HA population and teriflunomide is less costly and less effective than natalizumab 


with teriflunomide being the cost-effective treatment at a £30,000 per QALY gained threshold. 


5.2.13 Model validation and face validity check 


The manufacturer states that two independent health economists were involved in designing and 


building the model and ratifying the plausibility of results.   


To explore the internal validity of the model the manufacturer compared results from the TEMSO trial 


with the model results (Table 49).  The model predicted approximately twice the number of relapses 


in the model than in the TEMSO trial and the model predicted a -0.103 change in HRQoL compared 


to -0.006 change in HRQoL in TEMSO.  The manufacturer noted the difference in the model and trial 


results and stated that differences were due to the variation in severity of the trial population and the 


modelled cohort.  To investigate this further the ERG requested more validation in the points for 


clarification.  


Table 49: Summary of teriflunomide base case model results compared with clinical data 
(Manufacturer’s submission, Table B.7.7.1) 


Outcome tested Specific parameter Clinical trial results Model result 
Disability/ Symptoms of 
multiple sclerosis/ Freedom 
of disease activity 


Change in mean EDSS from 
baseline 


TOWER 0.038 (1.4%)  
(at week 108) 
TEMSO 0.339 (4.9%)  
(at week 96) 


0.53 (14.5%)  
(at year 2) 


Relapse rate/ Severity of 
relapse / Resource utilisation 
hospitalisation 


Average number of relapses 
leading to hospitalisation per 
patient in 2 years 


TEMSO 0.111 
(n=40 relapses) 


0.207 


Average number of relapses 
not leading to hospitalisation 
per patient in 2 years 


TEMSO 0.522 
(n=187 relapses) 


1.167 


Health related quality-of-life Change in EQ-5D from 
baseline 


TEMSO -0.006 (-0.82%)  
(at week 96) 


-0.103 (-17.2%) 
(at week 104) 


Mortality 2-year mortality 0.0028% (No deaths 
occurred in TEMSO, 2 
deaths in TOWER) 


0.0039% 


As part of the points for clarification the ERG asked the manufacturer to compare the results of the 


trial population to the modelled results of a population using the same characteristics as the trial 


population.  In the teriflunomide arm the change in baseline EDSS scores and the change in EQ-5D 


scores were approximately *************** for the modelled results compared to the trial results 


(Table 50).   
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Table 50: Comparison of clinical trial and model results (Manufacturer’s response, Table B10) 


Parameter Clinical trial results 
Pooled TEMSO, TOWER 
& TENER 


Model results per patient 


Teriflunomide 14 mg Year 1 Year 2 Year 1 Year 2 
Average number of relapses **** **** **** **** 
Mean EDSS score **** **** **** **** 
Change in baseline EDSS score ***** **** **** **** 
Mean EQ-5D score **** **** **** **** 
Change in baseline EQ-5D score ***** ***** ***** ***** 
Rebif 44µg Year 1 Year 2 Year 1 Year 2 
Average number of relapses **** ** **** **** 
Mean EDSS score **** **** **** **** 
Change in baseline EDSS score ***** ***** **** **** 
Placebo Year 1 Year 2 Year 1 Year 2 
Average number of relapses **** **** **** **** 
Mean EDSS score **** **** **** **** 
Change in baseline EDSS score **** **** **** **** 
Mean EQ-5D score **** **** **** **** 
Change in baseline EQ-5D score ***** ***** ***** ***** 


*Expected error from manufacturer 


The model also predicts life-years approximately 6 times higher than the predicted QALYs.  Part of 


this is because of the negative HRQoL in the more severe disability states (EDSS 8 and 9), however 


further exploration is needed to determine whether this large difference in modelled life-years and 


QALYs is particular to this model or has been seen in previous NICE appraisals. 


Further validation is also needed to understand how the costs and QALYs of the treatments compare 


to previous cost-effectiveness analyses.  This will be undertaken in the following section.   


5.3 Exploratory and sensitivity analyses undertaken by the ERG 
From the manufacturer’s validation and validity check (Section 5.2.13), the model does not 


correspond well with the results of the trial data, and the ERG are concerned that patients in the model 


transition too quickly through EDSS, transition too quickly to SPMS, have very low HRQoL and 


result in too few total QALYs.  Because the ERG is concerned with the model validity a number of 


external validity checks have been undertaken.  In this section we compare the results of from 


previous technology appraisals with the costs and QALYs produced by the manufacturer’s model.  


The ICER is calculated for each treatment compared to BSC to make the ICERs comparable across 


appraisals.   


It is evident from these results that the total QALYs accrued in the manufacturer’s model are 


significantly lower than those QALYs reported in the technology appraisal (TA 32) for which the 


patient population is similar (RRMS patients non-HA/RES).  The ERG underwent further exploration 


in an attempt to explain the differences and justify the model structure.  The ERG’s analysis focused 
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on three specific issues, HRQoL, the initial patient distribution of EDSS (i.e. severity) and natural 


history. 


5.3.1 External validation  


Three previous NICE appraisals of beta-interferons and glatiramer acetate (TA 32), natalizumab (TA 


127) and fingolimod (TA 254) have estimated the costs and QALYs for patients with MS.  Of 


particular relevance is TA 32 as this represents the same population and includes the same 


comparators used in the manufacturer’s base case analysis of teriflunomide.  Since teriflunomide was 


not included in previous appraisals all treatments have been compared to BSC to allow comparability. 


TA 32 found ICERs of beta-interferons and glatiramer acetate compared to BSC in the range of 


£48,130 - £98,171 per QALY gained in the RRMS population (Table 51).  The QALYs in TA 32 


range from 8.93 to 9.57 and the cost from £68,453 to £102,133.  The results of TA 127 are similar to 


TA 32 although the estimated QALYs are slightly lower ranging from 6.01 to 7.58.  The lower 


QALYs in TA 127 are not completely unexpected as this appraisal considers natalizumab for RES 


patients, a more severe population.  TA 254 uses time horizons more than twice as long as the 


previous TAs and estimates higher costs of £224,311 to £321,730, however the range of QALYs is 


lower, 3.81 to 4.88.  Lower QALYs in this appraisal may also be explained by the more severe 


population, HA patients.  The current analysis is most similar to TA 254 having used the same natural 


history data (although not the exact same transition matrix) and time horizon; the current analysis has 


the highest range of costs and the lowest range of QALYs.  The low QALY results are not expected as 


teriflunomide is expected to be used as first-line treatment.  Further analysis was undertaken to 


understand why the QALYs estimated in this model are so low. 
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Table 51: Base case results of NICE appraisals for RRMS 


  ID548 (current appraisal)* TA 32 TA 127 TA 254 


  LY QALY Cost 


ICER 
comparing 


to BSC QALY Cost 


ICER 
comparing 


to BSC QALY Cost 


ICER 
comparing 


to BSC QALY Cost 


ICER 
comparing 


to BSC 


BSC ***** ****  £471,420  - 8.93  £68,453  - 6.15  £79,200   -  3.81 
 


£224,311   -  
IFN-β 1a (Avonex 
30µg) ***** ****  £493,409   £175,918  9.84 


 
£112,251   £48,130  6.65 


 
£119,200   £  80,000  3.98 


 
£271,646   £278,441  


IFN-β 1b ***** ****  £501,845   Dominated  9.95 
 


£110,097   £40,827   -   -   -   -   -   -  


IFN-β 1b * * - - 9.57 
 


£102,133   £52,625  -  -   -  -  -   -  


IFN-β 1a (Rebif 22g) ***** ****  £489,703   £82,098  9.68 
 


£112,796   £59,124   -   -   -   -   -   -  
IFN-β 1a (Rebif 
44µg) ***** ****  £488,069   £79,310  9.73 


 
£131,455   £78,752   -   -   -  4.13 


 
£258,458   £106,709  


Natalizumab ***** ****  £528,364   £78,068 -  -   -  7.58 
 


£159,500   £  56,154   -   -   -  


Glatiramer acetate ***** ****  £486,555   £142,703  9.27 
 


£101,831   £98,171  6.01 
 


£110,000  Dominated   -   -   -  


Fingolimod ***** **** £528,359  £133,254  -  -   -  -  -    4.88 
 


£321,730   £  91,046  
Teriflunomide ***** **** ******** - *******  -   -  -  -   -  -  -   -  
Teriflunomide (PAS 
price) ***** **** ******** £31,321          


* deterministic results as LY and BSC are not reported in the probabilistic analysis







 
CRD/CHE University of York ERG Report: Teriflunomide for treating relapsing forms of multiple sclerosis 


 


 107 


5.3.2 Exploration of QALYs 


5.3.2.1 Health-related quality-of-life 


The differences in HRQoL estimates used in this and previous technology appraisals was explored 


and tested to determine the effect on the total QALYs accrued in the model.  Table Y demonstrates 


that there is a wide range of HRQoL estimates available in the literature and applied in previous 


technology appraisals for EDSS health states.  The difference is particularly large in the more severe 


EDSS states (i.e. 8 and 9), where HRQoL scores could be as low as -0.195 or as high as 0.232 in 


EDSS 9. The switch from a negative to positive value has a particularly large effect on the total 


QALYs. The manufacturer used the lowest HRQoL reported, as did TA 254, this may be the reason 


for the low QALYs. However, even when the highest HRQoL was used for each health state the 


overall additional QALYs gained was marginal.  The QALYs for BSC increased 


by **********************


5.3.2.2 Initial patient distribution 


.    


The difference in initial patient distribution was also explored to determine its effect on the total 


QALYs gained.  As discussed previously the initial distribution of EDSS patients used in the model 


was the same as the distribution of those patients participating in the risk-sharing scheme.  This 


includes 4.5% of patients who are EDSS 7 and do not receive treatment in the model as per the ABN 


guidelines.  In the model 50.5% of patients have an EDSS score of 4 or greater.  The total QALYs in 


the BSC arm increases from ************


5.3.2.3 Natural history of progression 


 if patients are assumed to start treatment in EDSS 0.  As 


expected the patients who start in lower disability states accrue more QALYs over the modelled time 


horizon.  The initial EDSS distribution of patients differed across the NICE appraisals.  TA 32 and TA 


254 used more severe populations similar to the RSS population used in this model.  TA 127 used 


distribution of the placebo arm of the AFFIRM trial. The difference in the initial EDSS distribution 


may explain some of the differences in the total QALYs between appraisals. 


Patients who progress more quickly through the model will experience the negative HRQoL of being 


in the later disability states.  This will also affect the total QALYs accrued by patients.  As discussed 


previously the base case natural history data does not allow patients to improve their disability state, 


only stay the same or get worse.  Natural history data estimated from the BSC arms of the TEMSO 


and TOWER trials allows patients to improve their disability state (i.e. patients can both progress and 


regress in terms of EDSS scores).  The use of the trial natural history was used to test the effect on the 


total QALYs.  The QALYs in the BSC arm increased from *********** allowing for both 


progression and regression in disability states.  Unfortunately natural history matrices were not 


available for each of the previous NICE appraisals so it is unknown whether differences in the natural 
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history may be causing these differences between models.  This is not expected to be the case as all of 


the models relied on the same data source, London Ontario data, although the estimated transition 


matrices differed due to difference in calculations or populations define, also some appraisals such as 


TA127 relied more on the trial data.  


All previous appraisals used the London Ontario data for transitions from RRMS to SPMS and for 


transitions between EDSS within SPMS.  As discussed later in Section 5.3.3, the calculation used by 


the manufacturer to calculate conversion to SPMS appears inconsistent with the natural history data 


available.  However, as the same SPMS conversion data has been used in previous appraisals this in 


itself does not explain the low QALYs.  Further, correcting the calculation and using an approach the 


ERG considered more in line with the natural history data, does not meaningfully change the total 


QALYs.   


5.3.2.4 Conclusions of the exploration of QALYs 


Multiple variables were tested to identify possible reasons for the low total QALYs estimates reported  


in the model.  We tested the HRQoL, the initial patient distribution and the natural history of 


progression.  The only scenarios that independently had a meaningful effect on the total QALYs were 


the use of the trial natural history data for the EDSS transitions and lowering the initial distribution of 


EDSS.  This resulted in the BSC arm increasing to *** QALYs, when using the trial data, and **** 


QALYs, when initial EDSS was lowered to zero.  The fact that using the trial natural history data and 


using a lower initial EDSS distribution resulted in total QALYs more similar to TA 32, support the 


ERG’s preferred analysis that will be discussed in Section 6.
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Table 52: HRQoL by EDSS Data from UK EQ-5D Studies 


EDSS 
state 


Health-related quality-of-life estimates 


Parkin et 
al., 1998* 


Orme et al., 2007* Biogen Idec UK and Elan 
Pharma International, 2007 


Evidence Review Group 
Report 


TA No. 127 


 
TEMSO 


RRMS SPMS RRMS SPMS RRMS SPMS RRMS 


0 — 0.870 0.825 0.91 0.87 0.959 0.874 ***** 


1 — 0.799 0.754 0.84 
(EDSS 0.5-1) 


0.8 
(EDSS 0.5-1) 


0.688 
(EDSS 1) 


0.603 
(EDSS 1) ***** 


2 — 0.705 0.660 0.74 
(EDSS 1.5-2) 


0.7 
(EDSS 1.5-2) 


0.688  
(EDSS 1.5-2) 


0.603  
(EDSS 1.5-2) ***** 


3 0.71 0.574 0.529 0.61 
(EDSS 2.5-3) 


0.57 
(EDSS 2.5-3) 


0.645  
(EDSS 2.5-3) 


0.560  
(EDSS 2.5-3) ***** 


4 0.66 0.610 0.565 0.65 
(EDSS 3.5-4) 


0.61 
(EDSS 3.5-4) 


0.610  
(EDSS 3.5-4) 


0.527  
(EDSS 3.5-4) ***** 


5 0.52 0.518 0.473 0.56 
(EDSS 4.5-5) 


0.51 
(EDSS 4.5-5) 


0.581  
(EDSS 4.5-5) 


0.496  
(EDSS 4.5-5) ***** 


6 0.49 0.460 0.415 0.49 
(EDSS 5.5-6) 


0.45 
(EDSS 5.5-6) 


0.538  
(EDSS 5.5-6) 


0.453  
(EDSS 5.5-6) ***** 


7 0.35 0.297 0.252 0.44 
(EDSS 6.5-7) 


0.39 
(EDSS 6.5-7) 


0.477-0.343  
(EDSS 6.5-7) 


0.392-0.258 
(EDSS 6.5-7) - 


8 — –0.049 –0.094 –0.01 
(EDSS 7.5-8) 


–0.05 
(EDSS 7.5-8) 


0.343-0.232  
(EDSS 7.5-8) 


0.258-0.147 
(EDSS 7.5-8) - 


9 — –0.195 –0.240 
–0.15 


(EDSS 8.5-
9.5) 


–0.19 
(EDSS 8.5-


9.5) 


0.232 to –
0.135 (EDSS 


8.5-9.5) 


0.147 to –
0.220 (EDSS 


8.5-9.5) 
- 
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5.3.3 Further exploratory analyses 


Several additional univariate scenarios were explored by the ERG.  The purpose of these scenarios is 


to illustrate the (independent) effect that selected model inputs have on the model outputs (costs and 


QALYs). This is to aid the Committee to understand how the model works, identify key drivers of 


cost-effectiveness and to help internally validate the model. It should be noted that the additional 


scenarios are exploratory in nature and hence do not necessarily reflect the ERG’s view about the 


most plausible values of the model inputs. The ERG base case is developed in Section 6. Table 53 


describes the scenarios undertaken by the ERG. 


Table 53: A description of the exploratory analyses undertaken by the ERG 


Label Scenario Description 
Manufacturer deterministic corrected 
base case (blended comparator) 


1 The base case deterministic analysis from the manufacturer’s 
corrected model comparing to the blended comparator. 


Basecase, corrected model (Rebif 
comparator) 


2 The base case deterministic analysis from the manufacturer’s 
corrected model comparing to Rebif 44µg. 


Active LO data Natural history 


3 The base case deterministic analysis from the manufacturer’s 
corrected model comparing to Rebif 44µg using the ‘active 
RRMS’ population to calculate the EDSS transition matrix 
from the London Ontario data. 


Trials natural history 


4 The base case deterministic analysis from the manufacturer’s 
corrected model comparing to Rebif 44µg using the placebo 
arm of the TEMSO and TOWER trial data to calculate the 
EDSS transition matrix. 


No transition to SP allowed 


5 The base case deterministic analysis from the manufacturer’s 
corrected model comparing to Rebif 44µg with no transitions to 
SPMS in the model. 


 No transition to SP + trial natural 
history 


6 The base case deterministic analysis from the manufacturer’s 
corrected model comparing to Rebif 44µg using the placebo 
arm of the TEMSO and TOWER trial data to calculate the 
EDSS transition matrix and no transitions to SPMS in the 
model. 


No relapse 


7 The base case deterministic analysis from the manufacturer’s 
corrected model comparing to Rebif 44µg with no relapses in 
the model. 


Progression rate teriflunomide= 
Rebif 44µg 


8 The base case deterministic analysis from the manufacturer’s 
corrected model comparing to Rebif 44µg and the hazard ratio 
of teriflunomide is equal to the hazard ratio of Rebif 44µg in 
the MTC. 


Progression rate Rebif 44µg = 
teriflunomide 


9 The base case deterministic analysis from the manufacturer’s 
corrected model comparing to Rebif 44µg and the hazard ratio 
of Rebif 44µg is equal to the hazard ratio teriflunomide of in 
the MTC. 


Progression Rebif 44µg v 
teriflunomide from trial (TENERE 
HR =  0.98) 


10 The base case deterministic analysis from the manufacturer’s 
corrected model comparing to Rebif 44µg and the hazard ratio 
of teriflunomide is 0.98 (the direct trial result) compared to 
Rebif 44µg. 


No waning of withdrawal after 2 
years (default is 50% waning) 


11 The base case deterministic analysis from the manufacturer’s 
corrected model comparing to Rebif 44µg with no waning of 
withdrawal. 


50% waning of treatment effect 2 
years (default is no waning) 


12 The base case deterministic analysis from the manufacturer’s 
corrected model comparing to Rebif 44µg with 50% waning of 
treatment effects. 


No withdrawal 13 The base case deterministic analysis from the manufacturer’s 
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Label Scenario Description 
corrected model comparing to Rebif 44µg with no withdrawal. 


Withdrawal rate of Rebif 44µg = 
teriflunomide 


14 The base case deterministic analysis from the manufacturer’s 
corrected model comparing to Rebif 44µg with withdrawal of 
Rebif 44µg equal to teriflunomide. 


HRQOL from TEMSO  


15 The base case deterministic analysis from the manufacturer’s 
corrected model comparing to Rebif 44µg using the HRQoL 
data from the TEMSO trial for EDSS health states 0-7. 


HRQOL of  EDSS states 7, 8 and 9 
are the same (currently less than 
zero) 


16 The base case deterministic analysis from the manufacturer’s 
corrected model comparing to Rebif 44µg eliminating the 
negative HRQoL states by making the HRQoL of EDSS states 
8 and 9 equal to EDSS state 7. 


Base EDSS 0 -6 


17-23 The base case deterministic analysis from the manufacturer’s 
corrected model comparing to Rebif 44µg and 7 scenarios 
starting all patients in the same EDSS score, from 0 to 6. 


 


The manufacturer`s deterministic base case estimated an ICER of £******


Table 54


 per QALY gained 


(scenario 1) ( ).  The method used to construct the blended comparator may be biased and 


may obscure the workings of the model. In order to show the Committee more clearly how the model 


works, the ERG in all the additional analyses have compared teriflunomide with Rebif 44µg as it was 


used in the head-to-head trial of teriflunomide (scenario 2).  The ICER of teriflunomide versus Rebif 


44µg is £******


The ERG conducted 6 analyses varying the natural history of progression.  Scenario 3 uses the 


transitions calculated by the manufacturer for active RRMS using the London Ontario data. Scenario 


4 uses the transitions calculated from the TOWER and TEMSO trials. Scenario 5 disallows transitions 


from RRMS to SPMS. Scenario 6 uses the trials natural history and disallows transitions from RRMS 


to SPMS. Scenario 6 increases the ICER for teriflunomide versus Rebif 44µg to £


 per QALY gained. 


*******


Scenario 7 shows the ICER is unaffected by the relapse rate, since the rate is low in absolute terms 


and similar between the treatments. Scenarios 8, 9 and 10 vary the treatment effect for progression of 


disease. Under scenario 8, the treatment effect for teriflunomide versus placebo is equal to the effect 


of Rebif 44µg versus placebo and for scenario 9, Rebif 44µg equals teriflunomide. Under scenario 10, 


the treatment effect for progression for teriflunomide versus Rebif 44µg is taken directly from the 


TENERE trial (hazard ratio 0.98), rather than from the MTC (hazard ratio 0.9).   


 per 


QALY. This is because under this scenario, patients move much more slowly through EDSS states 


and transitions from worse EDSS to better EDSS is permitted. To illustrate this, under the base case 


(scenario 2) 57% of patients are predicted to be in EDSS>6 after 10 years, while this percentage falls 


to 3% under scenario 6.  


Scenario 11 and 12 shows the effect of “waning” the treatment effect parameters for withdrawal and 


progression respectively. Scenario 12 shows that the ICER increases to £******* per QALY gained if 


the treatment effects for teriflunomide versus placebo and Rebif 44µg versus placebo reduce by half 
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after 2 years. Scenarios 13 and 14 show the relative rate of withdrawals does not materially affect the 


ICER. Scenarios 15 and 16 show the effect of varying the HRQOL parameters related to EDSS states. 


Using the HRQOL parameters from the TEMSO trial reduces the ICER. However, it should be noted 


that the trial did not estimate HRQOL for severe EDSS states (greater than 6) hence the MS used the 


parameters from Orme (2007), which estimated a large decrease in HRQOL from state 6 to state 7 and 


negative HRQOL in states 8 and 9.  Scenario 16 set the HRQOL for EDSS 8 and 9 equal to those for 


state 7, and the ICER increased to £*******


Scenarios 17 to 23 show the impact of changing the initial severity from EDSS =0 to EDSS = 6. 


Increasing the baseline severity reduces the difference in costs between the treatments and reduces the 


difference in QALY, because patients have less time before they reach disabling EDSS states and are 


withdrawn from drugs. However, there is no clear pattern on the ICER.  


 per QALY. 


Each scenario was undertaken using the PAS price for most scenarios teriflunomide dominated Rebif 


44µg.  The only scenario for which teriflunomide did not dominate was scenario 6 that resulted in an 


ICER of £5,189 per QALY gained. 


In conclusion, these sensitivity analyses have shown that the factors that appear to be the key drivers 


of cost-effectiveness are: 1) the choice of comparator, 2) the natural history and the rate of transition 


to SPMS, 3) the hazard ratio of progression and the “waning” of the treatment effect, 4) the HRQOL 


associated with the more severe health states, 5) and the possible “double counting” of withdrawal 


when estimating the relative effectiveness of the treatments. With the exception of the last factor, all 


these changes to the base case increase the ICER.   


The purpose of this set of exploratory analyses was to understand the model by assessing whether the 


ICER moved in the expected direction to variable changes.  For the most part this was the case.  


Contrary to general expectations the sensitivity analyses around withdrawal demonstrated that a 


treatment appears ‘more’ cost-effective when a treatment has higher withdrawal.  In the base case 


patients that withdraw have BSC for all further lines of treatment.  Since BSC is the cost-effective 


treatment in this analysis it is advantageous for treatment arms to get more patients on BSC more 


quickly.  This provides the perverse result that increasing withdrawal rates lowers a treatments ICER 


versus a comparator.  The fact that BSC is the most cost-effective treatment option calls into question 


the exclusion of BSC from the NICE scope.   
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Table 54: Additional sensitivity analyses by ERG 


Scenarios 


 


Costs  
teriflunomide 


Costs  
Rebif  
44µg* 


QALY 
teriflunomide 


QALY  
Rebif 
44µg* 


Difference 
Costs 


Difference 
QALY 


ICER ICER 
using PAS 
price 


Manufacturer deterministic 
corrected base case (blended 
comparator) 


1 ********** ********** ***** ***** ********* ***** Dominates ********* 


Base case, corrected model 
(Rebif comparator) 2 ********** ********** ***** ***** ********* ***** Dominates ********* 


Active LO data Natural history 3 ********** ********** ***** ***** ********* ***** Dominates ********* 


Trials natural history 4 ********** ********** ***** ***** ********* ***** Dominates ********* 


No transition to SP allowed 5 ********** ********** ***** ***** ********* ***** Dominates ********* 


 No transition to SP + trial 
natural history 6 ********** ********** ****** ****** ********* ***** £5,189 ********** 


No relapse 7 ********** ********** ***** ***** ********* ***** Dominates ********* 


Progression rate teriflunomide= 
Rebif 44µg 8 ********** ********** **** ***** ********* ***** Dominates ********** 


Progression rate Rebif 44µg = 
teriflunomide 9 ********* ********* ***** ***** ******** ***** Dominates ********* 


Progression Rebif 44µg v 
teriflunomide from trial 
(TENERE HR =  0.98) 


10 ********** ********** ***** ***** ********* *** Dominates ********** 


No waning of withdrawal after 2 
years (default is 50% waning) 11 ********** ********** ***** ***** ********* ***** Dominates ********* 


50% waning of treatment effect 
2 years (default is no waning) 12 ********** ********** ***** ***** ********* ***** Dominates ********** 


No withdrawal 13 ********** ********** ***** ***** ********* ***** Dominates ********* 


Withdrawal rate of Rebif 44µg = 
teriflunomide 14 ********** ********** ***** ***** ********* **** Dominates ********* 
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Scenarios 


 


Costs  
teriflunomide 


Costs  
Rebif  
44µg* 


QALY 
teriflunomide 


QALY  
Rebif 
44µg* 


Difference 
Costs 


Difference 
QALY 


ICER ICER 
using PAS 
price 


HRQOL from TEMSO  15 ********** ********** ***** ***** ********* **** Dominates ********* 


HRQOL of  EDSS states 7, 8 
and 9 are the same (currently 
less than zero) 


16 ********** ********** ***** ***** ********* ***** Dominates ********** 


Base EDSS 0 17 ********** ********** ***** ***** ********* ***** Dominates ********* 


Base EDSS 1 18 ********** ********** ***** ***** ********* ***** Dominates ********* 


Base EDSS 2 19 ********** ********** ***** ***** ********* ***** Dominates ********* 


Base EDSS 3 20 ********** ********** ***** ***** ********* ***** Dominates ********* 


Base EDSS 4 21 ********** ********** ***** ***** ********* ***** Dominates ********* 


Base EDSS 5 22 ********** ********** ***** ***** ********* ***** Dominates ********* 


Base EDSS 6 23 ********** ********** ***** ****** ********* ***** Dominates ********* 


* Except for scenario 1 for which the blended comparator is reported 
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5.4 Conclusions of the cost effectiveness section 
In Section 5 the ERG have described the manufacturer’s economic submission and discussed a 


number of issues which challenge the validity of the manufacturer’s analysis.  The manufacturer has 


positioned teriflunomide as a first-line treatment to be used for patients that would otherwise take 


beta-interferons or glatiramer acetates.  They further state that fingolimod and natalizumab are not 


comparators of teriflunomide because these treatments have been approved to treat HA or RES 


patients.  This suggests that teriflunomide will be used in non-HA/RES RRMS patients.  The 


manufacturer has submitted no evidence for this subgroup, but the evidence submitted for the HA and 


RES subgroups suggest that teriflunomide is more effective in these populations meaning treatment 


may be less effective in the non-HA/RES population.  As the treatment effect is unknown in this 


subgroup no specific analyses will be undertaken in section 6, however sensitivity of the model to the 


treatment effect will be considered generally.  The ERG also found that the data used to populate the 


natural history and baseline characteristics used in the model represented a more severe population 


than is expected to be treated with first-line treatment.  The ERG explores the use of trial data that the 


ERG considers to be more representative of patients to be initiated on first-line treatment.  


The main comparator used in the model is a blended comparator.  The ERG have commented that 


using a blended comparator does not meet the NICE reference case and the ERG use the fully 


incremental analysis in section 6 to form conclusions.  The ERG continues to present results to the 


blended comparator only to facilitate comparisons with the manufacturer’s submission.  


The main source for the treatment effects used in this model is the manufacturer’s post-2000 MTC.  


This MTC excluded trials pre-2000 due to the difference in diagnostic criteria used in MS clinical 


trials and the concern that pre-2000 trials may have included patients more severe than post-2000 


patients.  A separate MTC was undertaken including pre-2000 trials.  The ERG discusses and explores 


the range of treatment effects from these MTCs and other sources in Section 6. 


The ERG has discussed the manufacturer’s inclusion of non-health costs in the model and the lack of 


detail provided on these costs.  The ERG tests the exclusion of non-health costs in Section 6. 


6 Impact on the ICER of additional clinical and economic analyses 
undertaken by the ERG 


6.1 Overview 
This section details the ERG’s further exploration of the issues and uncertainties raised in the review 


and critique of the manufacturer’s cost-effectiveness analysis presented in Section 5.  This section will 


focus on, 
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1. Population 


2. Comparators  


3. Natural history 


4. Treatment effect 


5. Health-related quality-of-life 


6. Costs 


In each further section the ERG’s analyses compare the results of teriflunomide to Rebif 44µg and the 


blended comparator in order to make comparisons with the previous analyses presented by the ERG 


and manufacturer.  All univariate analyses are undertaken using the manufacturer’s corrected model 


using deterministic analyses.  Deterministic analyses were used to show the effect of independent 


variable changes without the variation caused by the probabilistic analysis and because running the 


probabilistic analysis was more time consuming. Each scenario is also run using the PAS price for 


teriflunomide. In the final section the ERG selects its preferred univariate analysis in each previous 


section and combines them to present the ERG’s preferred analysis.  Both deterministic and 


probabilistic results are presented for the ERG’s preferred analysis. 


The univariate analyses undertaken by the ERG demonstrate the sensitivity of the model to the natural 


history of progression and the relative treatment effect of progression. The ERG’s additional analyses 


found no scenarios in which teriflunomide was cost-effective at a £30,000 per QALY using the non-


PAS price, however, using the PAS price teriflunomide was less costly and more effective in almost 


all univariate scenarios. 


Multivariate analyses were undertaken by the ERG choosing a scenario the ERG considered to be 


more reflective of the patient population likely to receive teriflunomide and more externally valid.  


Using the non-PAS price teriflunomide had an ICER greater than £********


6.2 Additional ERG analyses 


per QALY or was more 


*************************.  Using the PAS price teriflunomide was less costly and more 


effective than the blended comparator, but had an ICER greater than £86,000 per QALY gained 


compared to glatiramer acetate in the fully incremental analysis. 


6.2.1 Population 


The ERG expressed concerns about how well the population being modelled represents those who 


will be treated in clinical practice (Section 5.2.2).  The modelled population represents all RRMS 


patients, although the population of interest to the manufacturer is those patients that would otherwise 


use beta-interferons or glatiramer acetate.  Much of the data for the model was taken from the 


TEMSO trial which had a high proportion of HA and RES patients in the BSC and teriflunomide 14 


mg arms (409/761).  No evidence was provided for the population of RRMS patients without HA or 
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RES.  It is not clear from the manufacturer’s submission whether the population of interest (i.e RRMS 


non- HA/ RES) is well represented by the natural history data or treatment effects. 


The RSS although representative of the current prevalent population may not represent well the 


population that are likely to be initiated on teriflunomide.  The model used the initial distribution of 


EDSS from the RSS, this population had more severe initial disability than the trial populations.  As 


teriflunomide is expected to be used in first-line, the ERG considered a less severe initial disability 


more reflective of the expected population who would initiate teriflunomide and chose to implement 


the initial EDSS distribution of the TEMSO and TOWER trials rather than the RSS.   


The ERG have previously shown that the lower the initial EDSS the lower the ICER comparing 


teriflunomide to Rebif 44µg (Table 54). The manufacturer’s model allowed for the initial distribution 


to be set to the initial distribution of the TEMSO and TOWER trials.  The trial distribution had a 


higher percentage of patients in lower EDSS states and therefore lowered the ICER comparing 


teriflunomide to the blended comparator or Rebif 44µg (Table 55). 


Table 55: The results comparing differences in the initial distribution of EDSS 


Technology Manufacturer’s corrected base case Initial distribution TEMSO + TOWER 
QALYs Cost ICER* QALYs Cost ICER* 


Blended comparator ***** ******** ******* ***** ******** ******* 
Rebif 44µg ***** ******** ******* ***** ******** ******* 
teriflunomide ***** ******** * ***** ******** * 


*ICER of teriflunomide compared to selected technology 


6.2.2 Comparator 


In Section 5.2.3 the ERG discusses the manufacturer’s use of a ‘blended’ comparator.  As discussed 


this blended comparator is calculated from the weighted average costs and treatment effects of the 


beta-interferons and glatiramer acetate.  However, this method of calculation does not take into 


account the variation in consequences across the treatments.  The ERG has corrected the calculation 


of the blended comparator to demonstrate the effect on the ICER.  The ERG’s calculation was done 


using the deterministic results from the corrected model.  The ERG calculated a blended comparator 


by weighting the QALY and cost results from each treatment to take into account the potential 


variation in consequences that could be truncated by the manufacturer’s calculation of the blended 


comparator (Table 56).  The ERG’s calculation of the blended comparator results in a deterministic 


ICER of £****** Table 57 per QALY gained ( ), compared to the manufacturer’s calculation of the 


blended compared which results in a deterministic ICER of £****** per QALY gained. 
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Table 56: Calculation of the blended comparator from the manufacturer’s deterministic results 


Technologies Total costs (£) 
Total 
QALYs 


Market 
share 


Glatiramer acetate *************** ***** *** 
IFNβ-1a 22µg (Rebif) *************** ***** *** 
IFNβ-1a  44µg (Rebif) *************** ***** *** 
IFNβ-1a  (Avonex 
30µg) *************** ***** *** 
IFNβ-1b *************** ***** *** 
Blended comparator* *************** ***** * 


*Calculated as the market share weighted average from the corrected model PSA results  


Table 57: Deterministic results using the ERG’s calculation of the blended comparator from Table 56 


Technology Manufacturer’s corrected base 
case 


ERG’s calculation of the blended 
comparator 


QALYs Cost ICER* QALYs Cost ICER* 
Blended 
comparator ***** ******** ******* ***** ******** ******* 


teriflunomide ***** ******** * ***** ******** * 


Having shown what the ERG considers to be the correct method for calculating the blended 


comparator it is important to reassert that the ERG do not consider the blended comparator the correct 


comparator as it does not meet the NICE methods reference case of comparison to the next best 


alternative.  Using the blended comparator also masks the effects of changes in the model as different 


treatments included in the blended comparator react differently and sometimes in opposite directions 


to changes.  This may explain why sensitivity analysis around the blended comparator does not appear 


to change the ICER.  The ERG’s analysis will focus on the full incremental analysis but will also 


provide results for the blended comparator for comparison to the manufacturer’s results.   


The remaining analyses use the manufacturer’s calculation of the blended comparator to maintain 


comparability with the manufacturer’s submission. 


6.2.3 Natural history 


In the natural history section the ERG will discuss issues and possible corrections for disability 


progression and conversion to SPMS.  In Section 5 the ERG also discussed relapse rates, but as there 


were no significant issues with relapse rates the ERG accepts the manufacturer’s base case rates. 


6.2.3.1 Disability progression 


The base case EDSS transition probabilities used to model the patients disability progression were 


considered by the ERG to be from a population more severe than the first-line patient population in 


which teriflunomide is expected to be used.  The data was also estimated without allowing for patients 


to improve their disability.  Past technology appraisals (TA 254) have criticised use of the London 
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Ontario data because of the lack of transitions to better EDSS states.  Further, the manufacturer 


demonstrates that this assumption is inconsistent with the trial data (Table 29).  The manufacturer ‘s 


model allows a scenario to be tested where RRMS patients transition through EDSS using data from 


the placebo arms of the TEMSO and TOWER trials.  This scenario is likely to be more representative 


of first-line patients and allows patients to improve their disability.  The ERG demonstrates the effect 


of this model change (Table 58).  The ERG’s preferred analysis uses this trial data.  When the PAS 


price for teriflunomide is used in this scenario the total costs of teriflunomide are £*******


Table 58: Results comparing disability progression in RRMS from London Ontario data (base case) to 
the BSC arms of the trials 


, resulting 


in teriflunomide being less costly and more effective than the blended comparator or Rebif 44µg. 


Technology Manufacturer’s corrected 
base case 


TEMSO + TOWER trial data 
disability progression for RRMS 


QALYs Cost ICER* QALYs Cost ICER* 
Blended 
comparator 


***** ******** ******* ***** ******** ******* 


Rebif 44µg ***** ******** ******* ***** ******** ******* 


teriflunomide ***** ******** * *****  ******** 


*ICER of teriflunomide compared to selected technology 


Using the disability progression from the trials in the model is an example of the blended comparator 


masking the expected effect on the ICER.  The expected direction of effect is for the slower rate of 


transitions to increase the ICER as is the case in the comparison with Rebif 44µg, however when 


comparing to the blended comparator the ICER goes down (Table 58).  This unexpected change may 


occur because one of the treatments used in the blended comparator is less effective than BSC. 


The manufacturer does not provide any additional data for SPMS transitions through EDSS.  The 


ERG test the effect of slowing transition through EDSS during SPMS and allowing patients to 


improve their disability scores by using the same trial transitions in SPMS that have been used in 


RRMS (Table 59).  The ERG recognises that these transitions are likely to under-estimate disability 


transition of SPMS patients; however this analysis does demonstrate the sensitivity of the ICER to this 


variable and the direction of effect of assuming slower progression in SPMS.    
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Table 59: Results comparing disability progression in SPMS from London Ontario data to the BSC arms 
of the trials 


Technology Manufacturer’s corrected 
base case 


TEMSO + TOWER trial data 
disability progression for SPMS 


QALYs Cost ICER* QALYs Cost ICER* 
Blended 
comparator 


***** ******** ******* ****** ******** ******* 


Rebif 44µg ***** ******** ******* ****** ******** ******** 


teriflunomide ***** ******** * ******  ******** 


*ICER of teriflunomide compared to selected technology 


The results of Table 59 demonstrate that if patients progress through EDSS at the same rate whether 


they are RRMS or SPMS than the ICER of teriflunomide is higher.  These results suggest that if 


patients with SPMS progress more slowly than is predicted in the London Ontario data than the 


manufacturer’s base case ICER may be underestimated.  There may be a case for this assumption 


given that the London Ontario data does not allow for improvement in EDSS and the progression 


rates for RRMS patients are lower from the trial than from the London Ontario data.   


When the PAS price for teriflunomide is used in this scenario the total costs of teriflunomide are 


£*******


6.2.3.2 Conversion to SPMS 


, resulting in teriflunomide being less costly and more effective than the blended comparator 


or Rebif 44µg. 


As discussed in Section 5.2.6.2, the manufacturer’s estimates of conversion to SPMS do not predict 


15 year conversion similar to those from external sources.  Previous data suggests that the median 


time for conversion from EDSS 1 to SPMS is 15 years.  From this, the manufacturer correctly 


estimates that the rate of transition is *****************************


The ERG have used an approximate method to estimate more appropriate values for the “intercept” 


rate of conversion to SPMS, which we define as the annual rate of conversion from stage 1 EDSS to 


SPMS for a patient who does not progress to other EDSS states. These values were estimated by 


). However, this is the 


average rate of conversion, and implicitly a proportion of patients will have passed through other 


EDSS states before converting to SPMS. The manufacturer incorrectly interprets this parameter as the 


rate of conversion from stage 1 EDSS to SPMS for a patient who does not progress through other 


EDSS states. Consequently, in the model, the rate of conversion increases exponentially as EDSS 


progresses. The effect in the model is to over predict the speed of conversion for a patient starting at 


EDSS 1.  This can be seen by setting the initial distribution of all patients to EDSS 1 in the model. 


With the other natural history parameters set to London Ontario, the model predicts 52% will have 


converted to SPMS (under BSC) by 11 years, that is, the median time to conversion from EDSS 1 to 


SPMS is between 10 and 11 years, considerably less than 15 years.  
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setting the initial EDSS to state 1, and then using the Excel goal-seek function to estimate the rate of 


transition to SPMS that would make 50% of patients convert to SPMS at 15 years under BSC 


treatment. The relative risks of converting to SPMS at other EDSS states, compared to EDSS 1 were 


kept at the base case values. Given the London Ontario natural history, the “intercept” is estimated to 


be 0.0263. Given the TEMSO / TOWER natural history, the intercept is estimated to be 0.0299 per 


year.  With these intercept rates of conversion, 50% of patients who started in EDSS 1 would convert 


to SPMS by 15 years under best supportive care, that is the model is consistent with the natural 


history.  Table 60 compares the manufacturer’s estimates of transitions to SPMS with those calculated 


by the ERG.  These conversion probabilities result in patients transitioning in and out of SPMS (from 


RRMS and to death) as pictured in Figure 17.  The manufacturer’s model estimates patients transition 


to SPMS more quickly than in the ERG’s corrected scenarios. 


Table 60: Estimates of conversion to SPMS by EDSS state 


EDSS 


Manufacturer’s 
calculation of the 
probability of conversion 
to SPMS during following 
year 


ERG calculation of 
probability of the 
conversion to SPMS 
during following year 
using natural history from 
trials 


ERG calculation of 
probability of the 
conversion to SPMS 
during following year 
using natural history from 
London Ontario data 


0 ****** ***** ***** 
1 ****** ***** ***** 
2 ****** ***** ***** 
3 ****** ***** ***** 
4 ****** ***** ***** 
5 ****** ***** ***** 
6 ****** ***** ***** 
7 ****** ***** ***** 
8 ****** ***** ***** 
9 ****** ***** ***** 
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Figure 16: The proportion of patients in SPMS (ERG analysis based on the manufacturer model) 


 


The ERG’s calculations of the conversion probabilities do not result in the median population 


converting at 15 years since the base case model uses an initial distribution more severe than EDSS 1.  


It is only EDSS 1 patients who are expected to transition to SPMS at 15 years while patients in higher 


EDSS will transition more quickly.  The difference in the proportion of patients in SPMS between the 


ERG’s SPMS conversions using the London Ontario data for the natural history compared to using 


the trial data is not caused by the small difference in the conversion probabilities, but is caused by the 


difference in progression through EDSS (no regression in the London Ontario data versus regression 


in the trial data) which also affects the conversion to SPMS. 


Changing the model to use the conversion to SPMS as calculated by the ERG resulted in only a small 


increase in the ICERs (Table 61).  This scenario using the PAS price results in teriflunomide 


dominating (i.e. lower costs and higher QALYs) the blended comparator or Rebif 44µg. 
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Table 61: Results comparing conversion to SPMS as calculated by the manufacturer to those calculated 
by the ERG both using the London Ontario data  


Technology Manufacturer’s corrected 
base case 


ERG correct SPMS conversion 
using London Ontario natural 
history of progression 


QALYs Cost ICER* QALYs Cost ICER* 
Blended 
comparator 


***** ******** ******* ***** ******** ******* 


Rebif 44µg ***** ******** ******* ***** ******** ******* 


teriflunomide ***** ******** * ***** ******** * 


*ICER of teriflunomide compared to selected technology 


6.2.4 Treatment effect 


The manufacturer’s sensitivity analysis demonstrates that the ICER is most sensitive to the treatment 


effect on progression.  The ERG has previously discussed issues relating to the manufacturer’s 


estimated treatment effect (Section 5.2.7.1). 


The results of the MTC have two surprising findings, firstly the MTC suggests that IFNβ-1b is less 


effective than placebo and secondly that the effect of teriflunomide compared to Rebif 44µg is better 


than the trial result.  The ERG tests three scenarios.  Firstly the ERG tests the assumption that the 


treatment effect of teriflunomide is **** compared to Rebif 44µg (i.e. the treatment effect of 


teriflunomide versus placebo is 0.77) based on the direct head-to-head evidence from the TENERE 


trial.  Secondly the ERG tests the assumption that there is no difference in effect between 


teriflunomide and Rebif 44µg (i.e. the treatment effect of teriflunomide versus placebo is 0.79).  


Finally the ERG test uses the relative effects calculated from the ‘all studies’ MTC. The resulting 


ICERs are higher than in the base case (Table 62).  Despite less favourable treatment effects on 


relapse and equal progression effects compared to Rebif 44µg the total QALYs for teriflunomide are 


still higher than for Rebif 44µg due to the lower withdrawal rates.  When the PAS price for 


teriflunomide is used the total costs of teriflunomide range from £******* to £*******; in all 


scenarios teriflunomide is less costly and more effective than the blended comparator or Rebif 44 µg. 
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Table 62: Results of comparing the relative treatment effect on progression of teriflunomide 


Technology Blended 
comparator 


Rebif 
44µg Teriflunomide 


Manufacturer’s corrected 
base case (teriflunomide 
HR= 0.71) 


***** ***** ***** ***** 
**** ******** ******** ******** 
***** ******* ******* * 


TENERE trial 
effectiveness 
(teriflunomide HR= 
0.77 ) 


***** ***** ***** ***** 
**** ******** ******** ******** 
***** ******* ******** * 


Same effectiveness as 
Rebif 44µg  
(teriflunomide HR= 
0.79) 


***** ***** ***** **** 
**** ******** ******** ******** 
***** ******* ******** * 


All Studies MTC 
(teriflunomide HR=0.69) 


***** ****** ****** ****** 
**** ********* ********* ********* 
***** ******** ********* * 


*ICER of teriflunomide compared to selected technology 


In Section 5, the ERG highlighted that despite other evaluations having used shorter time horizons, 


the use of a 50 year model time horizon in order to fully represent lifetime costs and effects associated 


with treatments is considered appropriate by the ERG. However, the manufacturer’s base case 


assumes that those patients receiving DMTs have a constant and continued treatment effect, so long as 


they remain on treatment, over the 50 year time horizon of the model. The ERG considers this 


extrapolation assumption for the treatment effect - informed by 2 year trials - to be optimistic. In the 


manufacturer’s sensitivity analysis, scenarios exploring possible waning of treatment effect were 


considered. They found that a 25% decrease in efficacy after 5 years increased the ICER compared to 


the blended comparator by £***** per QALY, and a 50% decrease increased it by £*****


6.2.5 Costs 


 per 


QALY.  The ERG for TA 254 included waning of the treatment effects in their preferred analysis to 


address uncertainty concerning the extrapolation period given that the time horizon was markedly 


longer than in previous MS appraisals (i.e. 50 versus 30 years).    


The ERG remarked that the manufacturer’s stated perspective of the analysis is the NHS and PSS 


perspective; however, additional non-health costs have been included in the model.  The NICE 


reference case states that non- NHS and non-personal and social services costs should not be included 


in the calculation of the ICER.32  To align the current analysis with the NICE Methods Guide the non-


health costs were excluded from the analysis.  Table 63 compares the difference in the results of 


excluding these costs, the ICER increases ~£***** per QALY gained.  Using the PAS price for 


teriflunomide the total costs of teriflunomide decrease to £******* and teriflunomide is less costly 


and more effective when non-health costs are excluded. 
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Table 63: Results comparing the exclusion of non-health costs  


Technology Manufacturer’s corrected 
base case 


Excluding non-health costs 


QALYs Cost ICER* QALYs Cost ICER* 
Blended 
comparator 


***** ******** ******* ***** ******** ******* 


Rebif 44µg ***** ******** ******* ***** ******** ******* 


teriflunomide ***** ******** * ***** ******** * 


*ICER of teriflunomide compared to selected technology 


The ERG’s preferred analysis excludes the non-health costs. 


6.2.6 Health-related quality of life 


The manufacturer’s review of the HRQoL literature for MS excludes the previous technology 


appraisals.  The ERG compares the HRQoL used in the model, Orme et al. 2007, to the HRQoL used 


in previous technology appraisals (Table 52).  In Section 5.3.3 the ERG determined that the ICER is 


sensitive to the chosen HRQoL.  The manufacturer’s model uses the Orme et al. HRQoL as the base 


case.  This data provides the lowest HRQoL values in the literature. The manufacturer’s model also 


tests as a sensitivity analysis the use of the TEMSO data in the base case with the Orme et al. data for 


EDSS states 7-9.  This scenario has higher HRQoL values in EDSS states 0-6, but still has negative 


values for 8 and 9.  The ERG tested some additional scenarios, 


1. TEMSO otherwise TA 127 


2. TEMSO otherwise the average of all data from Table 52 


3. The average of all data from Table 52 


4. TEMSO otherwise the change between states from Orme et al. applied to TEMSO 


Scenario 1 used the TEMSO data for EDSS states 0-6 in RRMS, since no HRQoL data was available 


from TEMSO for EDSS states 7-9 or SPMS, HRQoL from TA 127 was used for EDSS states 7-9 in 


RRMS and 0-9 in SPMS.  In scenario 2 the TEMSO data was used for EDSS states 0-6 in RRMS and 


the other states were calculated as the average for each state from Table 52.  Scenario 3 used the 


average for each state as calculated from Table 52. Scenario 4 used the TEMSO data for EDSS states 


0-6 in RRMS and applied the difference between states 6, 7, 8 and 9 in the Orme data to calculate 


states 7, 8 and 9 from state 6 in the TEMSO data.  The HRQoL for SPMS in scenario 4 was calculated 


by applying the difference between RRMS and SPMS for each state in the Orme et al. data and 


applying the differences to the RRMS already calculated.  
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Table 64: HRQoL by EDSS Data from UK EQ-5D Studies 


EDSS 
state 


 Health-related quality-of-life estimates  


1. TEMSO +  
TA 127 


2. TEMSO + averages 3. Averages 
4. TEMSO + 


differences from Orme 
et al. 


RRMS SPMS RRMS SPMS RRMS SPMS RRMS SPMS 


0 ***** ***** ***** ***** ***** ***** ***** ***** 


1 ***** ***** ***** ***** ***** ***** ***** ***** 


2 ***** ***** ***** ***** ***** ***** ***** ***** 


3 ***** ***** ***** ***** ***** ***** ***** ***** 


4 ***** ***** ***** ***** ***** ***** ***** ***** 


5 ***** ***** ***** ***** ***** ***** ***** ***** 


6 ***** ***** ***** ***** ***** ***** ***** ***** 


7 **** ***** ***** ***** ***** ***** ***** ***** 


8 ***** ***** ***** ***** ***** ***** ***** ***** 


9 ***** ****** ***** ****** ***** ****** ****** ****** 


 


The results of applying each of the 4 scenarios to the manufacturer’s base case analysis are presented 


in Table 64. The ICERs of teriflunomide were highest when the average HRQoL for each health state 


was used.  All scenarios increased the ICERs from the base case values.  When the PAS price of 


teriflunomide is used the total costs of teriflunomide is £*******, this makes teriflunomide less costly 


and more effective than the blended comparator and Rebif 44µg in all of the HRQoL scenarios 


undertaken. 
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Table 65: Results of the ERG’s HRQoL scenarios 


Technology Blended 
comparator 


Rebif 
44µg teriflunomide 


Manufacturer’s 
corrected base case 


QALYs ***** ***** ***** 
Cost ******** ******** ******** 
ICER* ******* ******* * 


1. TEMSO + TA 127 
QALYs ***** ***** ***** 
ICER* ******* ******* ** 


2. TEMSO + averages 
QALYs ***** ***** ***** 
ICER* ******* ******* ** 


3. Averages 
QALYs **** ***** **** 
ICER* ******* ******* ** 


4. TEMSO + Orme 
differences 


QALYs ***** ***** ***** 
ICER* ******* ******* ** 


*ICER of teriflunomide compared to selected technology 


The ERG selected to use scenario 4 in the ERG’s preferred analysis.  The ERG considered scenario 4 


most representative of the patients being treated with teriflunomide as it uses the data from the 


TEMSO trial as the baseline estimates of HRQoL and estimates differences by EDSS state from a 


large UK based survey.  However, the Orme study was of an older population (mean age of 51 versus 


a mean age of 39 from the TEMSO trial) and might not represent first-line RRMS patients.  The Orme 


study also controlled for time since diagnosis and found a statistically significant increase in utility for 


each year of diagnosis.  Time since diagnosis was not included in the manufacturer’s model, which 


will bias the estimates of patients in later stages of disease.  For these reasons scenario 4 was preferred 


to the manufacturer’s base case HRQoL which came from the Orme study.   


6.2.7 Sub-group analysis 


The manufacturer reports that teriflunomide dominates fingolimod in the HA subgroup and is less 


costly and less effective, but cost-effective, compared to natalizumab in the RES subgroup.  In 


Section 5.2.12 the ERG discussed the uncertainty of these results given the small patient numbers 


used to calculate the relapse rate and progression of teriflunomide in these subgroups, 11 patients in 


HA and 33 patients in RES.  


The ERG presents comparisons of teriflunomide to natalizumab and fingolimod in the HA and RES 


populations assuming patients on teriflunomide have the same effectiveness as in the full RRMS 


population (Table 66).  These results suggest that natalizumab and fingolimod are not cost-effective at 


a £30,000 per QALY threshold compared to teriflunomide in the RES and HA populations, 


respectively, when teriflunomide is no more effective in these populations than in the complete 


RRMS population.  When the PAS price of teriflunomide is used then the total cost of teriflunomide 
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is £*******


Table 67


 and the ICERs for natalizumab and fingolimod are higher and not cost-effective 


compared to teriflunomide at a £30,000 per QALY threshold ( ). 


Table 66: Deterministic analysis of the manufacturer’s corrected base case using the RRMS results of 
teriflunomide and the subgroup results of natalizumab and fingolimod 


Technology QALYs Cost ICER Population 
teriflunomide ***** ********  * 


natalizumab ***** ******** RES ******* 


fingolimod ***** ******** HA ******** 
 


Table 67: Deterministic analysis of the manufacturer’s corrected base case using the RRMS results of 
teriflunomide and the subgroup results of natalizumab and fingolimod using the PAS price 


Technology QALYs Cost ICER Population 
teriflunomide ***** ********  * 


natalizumab ***** ******** RES ******* 


fingolimod ***** ******** HA ******** 


 


6.2.8 ERG’s preferred analysis 


The ERG’s preferred analysis contains the following changes to the manufacturer’s base case, 


1. Trial distribution of initial EDSS – to be more reflective of first-line patients 


2. Trial estimates of natural history – includes improvements in progression and more reflective 


of first-line patients 


3. ERG calculation of SPMS conversion – better external validity 


4. Treatment effects from the ‘All Studies MTC’ – better external validity 


5. Trial based HRQoL and changes from Orme et al. – more reflective of treated population  


6. Excludes non-health costs – meets the NICE reference case 


The ERG’s preferred analysis results in QALYs much higher and costs much lower than those 


reported in the manufacturer’s corrected base case analysis (Table 68).  These results may have 


external validity as the results of the ERG’s preferred analysis are slightly higher than the costs and 


QALYs reported in TA 32.  This is expected as TA 32 used natural history data that did not allow for 


patients to improve their disability progression.   
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Table 68: Probabilistic results of the full incremental analysis comparing the ERG’s preferred analysis, 
non-PAS price  


Technology Manufacturer’s corrected 
base case  


ERG’s preferred analysis 


QALYs Cost ICER QALYs Cost* ICER 
Glatiramer 
acetate ***** ******** * ****** ******** * 


IFNβ-1a 
22µg (Rebif) ***** ******** ******* ****** ******** ******* 


IFNβ-1a  
44µg (Rebif) ***** ******** ********* ****** ******** ******************** 


IFNβ-1a  
(Avonex 
30µg) 


***** ******** ********* ****** ******** ********* 


IFNβ-1b ***** ******** ********* ****** ******** ********* 


teriflunomide ***** ******** ********* ****** ******** ********* 


* Not ordered by cost for easier comparison to the base case results 


The resulting ICERs of the ERG’s preferred analysis are similar to those from the manufacturer’s 


corrected base case (Table 68). However, the QALYs are much higher and the costs much lower. The 


increase in QALYs is due to the ERG’s assumption that patients are less progressed when they initiate 


on treatment (Section 6.2.1), that they may improve their EDSS (i.e. disability) (Section 6.2.3.1) and 


that HRQoL is more similar to the trial results (Section 6.2.6).  The decrease in costs is mainly due to 


the exclusion of non-health costs (Section 6.2.5). 


For comparison to previous analyses the ERG’s preferred analysis was also used to compare 


teriflunomide to the blended comparator and Rebif 44µg (Table 69).  The ICERs in the ERG’s 


preferred analysis are higher than in the manufacturer’s corrected base case, but the conclusions are 


the same at a £30,000 per QALY threshold. 


Table 69: Probabilistic results comparing the ERG’s preferred analysis using selected comparators, non-
PAS price 


Technology Manufacturer’s corrected 
base case  


ERG’s preferred analysis 


QALYs Cost ICER* QALYs Cost ICER* 
Blended 
comparator 


***** ******** ******* ****** ******** ******** 


Rebif 44µg ***** ******** ******* ****** ******** ******** 


teriflunomide ***** ******** * ****** ******** * 


*ICER of teriflunomide compared to selected technology 


The ERG’s preferred analysis was also run using the manufacturer’s PAS price of £************


Table 70


% 


of the proposed list price.  The results of this analysis are reported in .  These results suggest 
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that teriflunomide is more effective and more costly than glatiramer acetate with an ICER of £107,148 


teriflunomide would not be considered cost-effective at a threshold of £30,000 per QALY.  These 


results also suggest that Rebif 22µg is more effective and more costly than teriflunomide, but not 


cost-effective with an ICER of £917,667.  However, teriflunomide does dominate the blended 


comparator and Rebif 44µg (Table 71).   


Table 70: Probabilistic results of the full incremental analysis comparing the ERG’s preferred analysis 
with the PAS price 


Technology Manufacturer’s corrected base 
case with PAS price 


ERG’s preferred analysis with 
PAS price 


QALYs Cost ICER QALYs Cost* ICER 
Glatiramer acetate ***** - ******** ****** - ******** 


IFNβ-1a 22µg 
(Rebif) ***** Dominated ******** ****** £917,667 ******** 


IFNβ-1a  44µg 
(Rebif) ***** Dominated ******** ****** Dominated ******** 


IFNβ-1a  (Avonex 
30µg) ***** Dominated ******** ****** Dominated ******** 


IFNβ-1b ***** Dominated ******** ****** Dominated ******** 


teriflunomide ***** Dominates ******** ****** £107,148 ******** 


* Not ordered by cost for easier comparison to the base case results 


Table 71: Probabilistic results comparing the ERG’s preferred analysis using selected comparators, with 
the PAS price 


Technology Manufacturer’s corrected base case 
with PAS price 


ERG’s preferred analysis with PAS 
price 


QALYs Cost ICER* QALYs Cost ICER* 
Blended 
comparator ***** Teriflunomide 


Dominates ******** ******** Teriflunomide 
Dominates ******** 


Rebif 44µg ***** Teriflunomide 
Dominates ******** ******** Teriflunomide 


Dominates ******** 


teriflunomide *****  ******** ****** - ******** 


*ICER of teriflunomide compared to selected technology,  **Are the same by chance 


Deterministic results of the ERG’s preferred analysis are presented in Table 72 to Table 75.  The 


deterministic results, although different, support the conclusions drawn from the probabilistic results. 
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Table 72: Deterministic results comparing the ERG’s preferred analysis with the non-PAS price 


Technology Manufacturer’s corrected base 
case 


ERG’s preferred analysis with the 
non-PAS price 


QALYs Cost ICER QALYs Cost ICER 
Glatiramer 
acetate ***** ******** * ****** ******** * 


IFNβ-1a  44µg 
(Rebif) ***** ******** ******* ****** ******** ********* 


IFNβ-1a 22µg 
(Rebif) ***** ******** ******** ****** ******** ********* 


IFNβ-1a  
(Avonex 30µg) ***** ******** ********* ****** ******** ********* 


IFNβ-1b ***** ******** ********* ****** ******** ********* 


teriflunomide ***** ******** ******* ****** ******** ******** 


 


Table 73: Deterministic results comparing the ERG’s preferred analysis using selected comparators, with 
the non-PAS price 


Technology Manufacturer’s corrected base 
case  


ERG’s preferred analysis 


QALYs Cost ICER* QALYs Cost ICER* 
Blended 
comparator ***** ******** ******* ****** ******** ******** 


Rebif 44µg ***** ******** ******* ****** ******** ******** 


teriflunomide ***** ******** * ****** ******** * 


*ICER of teriflunomide compared to selected technology 


Table 74: Deterministic results comparing the ERG’s preferred analysis with the PAS price 


Technology Manufacturer’s corrected base 
case with the PAS price 


ERG’s preferred analysis with the 
non-PAS price 


QALYs Cost ICER QALYs Cost ICER 
Glatiramer 
acetate ***** - ******** ****** - ******** 


IFNβ-1a  44µg 
(Rebif) ***** Dominated ******** ****** Dominated ******** 


IFNβ-1a 22µg 
(Rebif) ***** Dominated ******** ****** Dominated ******** 


IFNβ-1a  
(Avonex 30µg) ***** Dominated ******** ****** Dominated ******** 


IFNβ-1b ***** Dominated ******** ****** Dominated ******** 


teriflunomide ***** Dominates ******** ****** £86,946 ******** 
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Table 75: Deterministic results comparing the ERG’s preferred analysis using selected comparators, with 
the PAS price 


Technology Manufacturer’s corrected base case 
with PAS price 


ERG’s preferred analysis with PAS 
price 


QALYs Cost ICER* QALYs Cost ICER* 
Blended 
comparator 


***** Teriflunomide 
Dominates 


******** ****** Teriflunomide 
Dominates 


******** 


Rebif 44µg ***** Teriflunomide 
Dominates 


******** 
****** £3,318 ******** 


teriflunomide ***** - ******** ****** - ******** 


*ICER of teriflunomide compared to selected technology 


Given the remaining uncertainty about which MTC is most appropriate the ERG include below the 


results of the ERG’s preferred analysis excluding the ‘all studies’ MTC and using the post-2000 MTC 


(Table 76).  The ERG found that using the ERG’s preferred analysis except the ‘all studies’ MTC 


resulted in teriflunomide being cost-effective at a threshold of £30,000 per QALY gained. 


Table 76: Deterministic results comparing the ERG’s preferred analysis with the PAS price but using the 
‘post-2000’ MTC. 


Technology ERG’s preferred analysis with the 
PAS price and all studies MTC 


ERG’s preferred analysis with the 
PAS price and post-2000 MTC 


QALYs Cost ICER QALYs Cost ICER 
Glatiramer 
acetate ****** - ******** ****** - ******* 


IFNβ-1a  44µg 
(Rebif) ****** Dominated ******** ****** Dominated ******* 


IFNβ-1a 22µg 
(Rebif) ****** Dominated ******** ****** Dominated ******* 


IFNβ-1a  
(Avonex 30µg) ****** Dominated ******** ****** Dominated ******** 


IFNβ-1b ****** Dominated ******** ***** Dominated ******** 


teriflunomide ****** £86,946 ******** ****** £6,266 ******** 


 


6.3 Conclusions from ERG analyses 
In Section 6 the ERG has explored a number of additional analyses to highlight the uncertainty around 


the manufacturer’s estimated ICER and to demonstrate additional model results.  In Section 6.2.8 the 


ERG has undertaken univariate analyses and presented the results of the ERG’s preferred analysis.  


This analysis combined population characteristics, HRQoL values and natural history data from the 


TEMSO trial that the ERG considers to be more reflective of the first-line patients eligible for 


teriflunomide.  The ERG recalculated the SPMS conversion and excluded non-health costs.  Finally 


the ERG chose to use the MTC results which included all trials, pre and post-2000.   
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The multiple univariate analyses undertaken demonstrate the robustness of the conclusions, that when 


using the non-PAS price teriflunomide 


********************************************************.   When using the PAS price 


teriflunomide was generally found to be cost-effective at £30,000 per QALY, except the ERG’s 


preferred analysis.   


Despite the significant differences in the total QALYs and costs estimated in the manufacturer’s base 


case and the ERG’s preferred analysis the overall cost-effectiveness conclusions are relatively similar.  


In the manufacturer’s base case and the ERG’s preferred analysis teriflunomide was dominated by 


Rebif 22µg (i.e. more costly and less effective) using the non-PAS price; comparing to Rebif 44µg or 


the blended comparator, teriflunomide was ****************** at £30,000 per QALY gained.  


Using the PAS price the manufacturer’s analyses result in teriflunomide dominating its comparators, 


however using the ERG’s preferred analysis and the PAS price teriflunomide is not cost-effective at 


£30,000 per QALY gained.  This conclusion depends on whether the pre-2000 trials are included in 


the MTC.   


Further exploration of the ERG’s preferred scenario found that teriflunomide was cost-effective when 


the post-2000 MTC results were combined with the other ERG preferences (Table 76).  There is still a 


high degree of uncertainty around which MTC analysis is the most appropriate.  The pre-2000 trials 


were excluded by the manufacturer because of the different selection criteria used to define MS.  The 


manufacturer was concerned that patients included in the pre-2000 trials would be more severe than 


those in the post-2000 trial.  However, even when only the post-2000 trials are included a large 


amount of heterogeneity remains given the large difference in the proportion of HA and RES patients 


within the trials.  The ERG chose the ‘All studies’ MTC because the trial results seemed to be more 


face valid given that the hazard ratio between teriflunomide and Rebif 44µg was more similar to the 


head-to-head trial and the hazard ratio on Betaferon compared to placebo was not greater than one.   


Additional uncertainty remains around the transition of patients in SPMS.  The ERG demonstrated 


that when SPMS patients progress more slowly through EDSS the ICER for teriflunomide increases.  


However this could not be incorporated in the ERG’s preferred analysis due to the lack of alternative 


choices in transition matrices.  Hence there may be remaining bias in the model which favours 


teriflunomide. 


Treatment effect may also be biased in favour of teriflunomide by including HA and RES patients in 


the estimates of effectiveness.  The ERG could not account for this bias due to a lack of data on the 


patient population that excludes HA and RES patients.   
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7 End of life 
End of life considerations are not relevant to the appraisal of teriflunomide for RRMS. 


8 Overall conclusions 
Most importantly to the ICER and the overall conclusions is the remaining uncertainty regarding the 


size of the comparative effect of teriflunomide and the most appropriate methods for the MTC.  


Teriflunomide has demonstrated a small but statistically insignificant effect on 3 month SAD 


compared to Rebif 44µg.  However the 6 month SAD results do not demonstrate a statistically 


significant treatment effect from placebo.  The economic analysis relies on a MTC of 3 month SAD 


results. 


The ERG has demonstrated that the comparative treatment effect on progression is the most important 


input in the cost-effectiveness model.  The manufacturer uses a MTC of trials post-2000 to estimate 


treatment effects on progression.  The manufacturer includes only trials post-2000 based on an 


argument of heterogeneity that to the ERG does not seem to be solved by excluding the pre-2000 


trials. The ERG requested further MTC analyses to address the issue of heterogeneity in the points for 


clarification, but the manufacturer was unable to provide the necessary information in time. 


Other issues raised by the ERG significantly influence the ICER and have been summarised in 


Section 6.3.  The ERG considers the exclusion of non-health costs and use of full incremental 


probabilistic analysis necessary to meet the NICE reference case analysis. Decisions will need to be 


made on the most appropriate initial population, the most appropriate natural history data, the most 


appropriate estimates of HRQoL and whether to accept the ERG’s recalculation of SPMS conversion.   


8.1 Implications for research 
A good quality placebo-controlled trial of teriflunomide powered for 6 month SAD as the primary 


outcome is required. Similar trials comparing teriflunomide with the beta-interferons, glatiramer 


acetate and new DMTs are also required. 


A MTC including all relevant studies and controlling for heterogeneity is needed. 
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10 Appendices 
Appendix Tables of comparison between direct and MTC results (base case) for comparisons 


included in the model 


Comparison 


Appendix Table Comparison between direct and MTC results (Base case) for comparisons 
included in the model: ARR results 


Direct Evidence (Trial) Result from MTC (Base case) (Random 
effects model) 


Fingolimod (0.5mg) vs. placebo Kappos L, 2010: 0.45 [0.37, 0.54] 
Saida, 2012: 0.51 [0.27, 0.95] 
Calabresi, 2012: 0.52 [0.43, 0.64] 
Direct MA: 0.486 [0.425, 0.556] 


0.46 [0.4, 0.53] 


Fingolimod (0.5mg) vs. Avonex 30µg 33 Cohen, 2010: 0.48 [0.36, 0.65] ***************** 
GA 20 mg vs. placebo CONFIRM: 0.72 [0.61, 0.87] 0.64 [0.53, 0.76] 
GA 20 mg vs. Avonex 30µg 33 CombiRx: 0.69 [0.51, 0.93] ***************** 
GA 20 mg vs. Rebif Mikol, 2008: 0.97 [0.79, 1.18] ***************** 
GA 20 mg vs. Betaferon 250 O'Connor P, 2009: 0.94 [0.84, 1.06] 


Cadavid, 2009: 0.89 [0.52, 1.53] 
Direct MA: 0.942 [0.841, 1.055] 


***************** 


Natalizumab (300mg) vs. placebo Polman, 2006: 0.32 [0.27, 0.37] 0.31 [0.25, 0.39] 
Teriflunomide 14 mg  vs. placebo O'Connor P, 2006: 0.68 [0.36, 1.27] 


TEMSO: 0.69 [0.58, 0.81] 
TOWER: 0.64 [0.53, 0.77] 
Direct MA: 0.664 [0.589, 0.749] 


0.67 [0.57, 0.77] 


Teriflunomide 14 mg  vs. Rebif 44 TENERE: 1.2 [0.71, 2.01] 1.06 [0.84, 1.35] 
Rebif 44 vs. placebo*  0.62 [0.51, 0.76] 
Avonex 30µg vs. placebo*  0.78 [0.67, 0.91] 
Betaferon vs. placebo*  0.68 [0.52, 0.87] 


* No direct comparison trial for beta-interferons vs. placebo was included in MTC; GA glatiramer acetate 


 


Comparison 


Appendix Table Comparison between direct and MTC results (Base case) for comparisons 
included in the model:  3 month SAD 


Direct Evidence (Trial) Result from MTC (Random effects model) 
Fingolimod (0.5mg)vs. placebo Kappos L, 2010: 0.7 [0.52, 0.94] 


Calabresi, 2012: 0.83 [0.61, 1.13] 
Direct MA: 0.76 [0.614, 0.941] 


0.75 [0.58, 0.96] 


Fingolimod (0.5mg)vs. Avonex 30µg 33 Cohen, 2010: 0.74 [0.45, 1.23] ***************** 
GA 20 mg vs. placebo CONFIRM: 0.93 [0.63, 1.37] 0.93 [0.59, 1.45] 
GA 20 mg vs. Betaferon 250 O'Connor P, 2009: 0.75 [0.56, 1.02] ***************** 
Natalizumab (300mg) vs. placebo Polman, 2006: 0.58 [0.43, 0.78] 0.58 [0.4, 0.84] 
Teriflunomide 14 mg  vs. placebo TEMSO: 0.7 [0.51, 0.96] 


TOWER: 0.68 [0.47, 1] 
Direct MA: 0.694 [0.544, 0.886] 


0.71 [0.53, 0.92] 


Teriflunomide 14 mg  vs. Rebif 44 TENERE: 0.98 [0.4, 2.42] 0.9 [0.54, 1.45] 
Rebif 44 vs. placebo* HR 0.65 (95% CI 0.45, 0.94) HR 0.79 (95% CI 0.51, 1.24) 
Rebif 44 vs. Avonex 30µg 33 Pan itch, 2002: 0.87 [0.58, 1.31] ***************** 
Avonex 30µg vs. placebo* NA** HR 0.90 (95% CI 0.58, 1.37) 
Betaferon vs. placebo* HR 0.68 (95% CI  0.40, 1.17) HR 1.21 (95% CI 0.68, 2.16) 


* No direct comparison trial for beta-interferons vs. placebo  included in MTC Sourced from Table AA2.3 of manufacturer’s submission; ** 
Data only available for 6 mth SAD; GA glatiramer acetate 
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AppendixTable : 3 mth SAD results, comparison between direct and indirect result from MTC 
with direct evidence from placebo controlled trials not included in the MTC base case. 


Comparison Direct evidence *(Trial) 
HR (95% CI) 


Result from MTC base case 
HR (95% CI) 


Result from MTC All years 
HR (95% CI) 


Rebif 44 vs. placebo HR 0.65 (95% CI 0.45, 0.94) HR 0.79 (95% CI 0.51, 1.24) ***************** 
Avonex 30µg vs. placebo NA** HR 0.90 (95% CI 0.58, 1.37) **************** 
Betaferon vs. placebo HR 0.68 (95% CI  0.40, 1.17) HR 1.21 (95% CI 0.68, 2.16) ***************** 


*Sourced from Table AA2.3 of manufacturer’s submission; ** Data only available for 6 mth SAD. 


 


Comparison 


Appendix Table Comparison between direct and MTC results (Base case) for comparisons 
included in the model: Discontinuations  


Direct Evidence (Trial) Result from MTC (Random effects model) 
Fingolimod (0.5mg)vs. placebo Kappos L, 2010: 0.61 [0.44, 0.85] 


Saida, 2012: 1.59 [0.53, 4.82] 
Direct MA: 0.848 [0.348, 2.068] 


************* 


Fingolimod (0.5mg)vs. Avonex 30µg 33 Cohen, 2010: 0.85 [0.56, 1.31] ***************** 
GA 20 mg vs. placebo CONFIRM: 0.59 [0.43, 0.81] **************** 
GA 20 mg vs. Avonex 30µg 33  ***************** 
GA 20 mg vs. Rebif Mikol, 2008: 0.6 [0.41, 0.88] ***************** 
GA 20 mg vs. Betaferon 250 O'Connor P, 2009: 1.43 [1.03, 1.98] 


Cadavid, 2009: 0.91 [0.21, 3.96] 
Direct MA: 1.401 [1.019, 1.926] 


***************** 


Natalizumab (300mg) vs. placebo Polman, 2006: 0.81 [0.54, 1.2] **************** 
Teriflunomide 14 mg  vs. placebo O'Connor P, 2006: 3.8 [1.15, 12.58] 


TEMSO: 0.9 [0.65, 1.25] 
TOWER: 1.07 [0.79, 1.45] 
Direct MA: 1.337 [0.564, 3.17] 


**************** 


Teriflunomide 14 mg  vs. Rebif 44 TENERE: 0.59 [0.31, 1.11] *************** 
Rebif 44 vs. placebo*   
Rebif vs. Avonex 30µg Panitch, 2002: 1.2 [0.66, 2.19] ***************** 
Avonex 30µg vs. placebo*   
Betaferon vs. placebo*   


* No direct comparison trial for beta-interferons vs. placebo  included in MTC; GA glatiramer acetate 
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STA Teriflunomide ERG Report Errata (in page order) 


Page 15 paragraph 1 


“Extension studies found that hepatic disorders and anaphylactic reactions were the most common 


class of adverse events.” 


Amended to 


“Extension studies found that infections and infestations, hypersensitivity reactions and hepatic 


disorders were the most common class of adverse events. 


Page 18 paragraph 2 


“The ICERs for teriflunomide in the full incremental analysis are reported by the manufacturer as 


£****** and £*********


Amended to 


 per QALY gained compared to Rebif 22μg for the deterministic and 


probabilistic analyses respectively.” 


“The ICERs for teriflunomide in the full incremental analysis are reported by the manufacturer as 


£****** and £*********


 


 per QALY gained compared to Rebif 22μg for the deterministic and 


probabilistic analyses respectively.” 


Page 19 paragraph 1  


“The manufacturer has positioned teriflunomide as a first-line treatment to be used for patients that 


would otherwise take beta-interferons or glatiramer acetates.” 


Amended to  


“The manufacturer has positioned teriflunomide to be used for patients that would otherwise take 


beta-interferons or glatiramer acetates including first line use.” 
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Page 29 


PPMS corrected to RMS throughout Table 1 


Table 1: Overview of teriflunomide trials 


Study Population Treatment groups Study Duration Primary Outcome 


Phase III RCTs 


TEMSO 1088 patients with RMS 
(McDonald) 


995 RRMS 


51 SPMS 


42 PPMS 


Age 18 to 55 years 


≤ EDSS 5 


365 teriflunomide 
7mg/day 


358 teriflunomide 
14mg/day 


363 placebo 


108 weeks ARR 


TOWER 1169 patients with MS 
(McDonald) 


Age 18 to 55 years 


************************ 


≤ EDSS 5 


408 teriflunomide 
7mg/day 


373 teriflunomide 
14mg/day 


389 placebo 


48 to 154 weeks 


Optional long-term 
extension 
treatment for 48 
weeks or until 
teriflunomide 
available locally 


ARR 


TENERE 324 patients with RMS 
(McDonald) 


Age ≥ 18 years 


********************** 


≤ EDSS 5 


109 teriflunomide 
7mg/day 


111 14mg/day 


104 Rebif 44µg given 
by sub-cutaneous 
injection 3 x a week 


 


 


48 to 118 weeks 


Optional long-term 
extension 
treatment until 
teriflunomide 
available locally 


Time to failure defined 
as the first occurrence 
of confirmed relapse or 
permanent 
discontinuation for any 
reason whichever came 
first 


Phase II RCT 


Study 2001 179 patients with RMS (Poser) 


157 RRMS 


22 SPMS with relapses 


Age 18 to 65 years 


≤ EDSS 6 


61 teriflunomide 
7mg/day 


57 teriflunomide 
14mg/day 


61 placebo 


36 weeks Combined unique active 
(new and persisting) 
lesions per MRI scan 


Long-term extension studies 


TEMSO 
extension 


742 patients who completed the 
TEMSO study and chose to 
continue to the extension 


≤ EDSS 6 


381 teriflunomide 
7mg/day 


359 teriflunomide 
14mg/day 


On-going Incidence of adverse 
events 


Study 2001 
extension 


147 patients who completed the 
core study and entered the 
extension 


≤ EDSS 6 


81 teriflunomide 
7mg/day 


66 teriflunomide 
14mg/day 


On-going Incidence of adverse 
events 
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Amended to 


Table 2: Overview of teriflunomide trials 


Study Population Treatment groups Study Duration Primary Outcome 


Phase III RCTs 


TEMSO 1088 patients with RMS 
(McDonald) 


995 RRMS 


51 SPMS 


42 PRMS 


Age 18 to 55 years 


≤ EDSS 5 


365 teriflunomide 
7mg/day 


358 teriflunomide 
14mg/day 


363 placebo 


108 weeks ARR 


TOWER 1169 patients with MS 
(McDonald) 


Age 18 to 55 years 


************************ 


≤ EDSS 5 


408 teriflunomide 
7mg/day 


373 teriflunomide 
14mg/day 


389 placebo 


48 to 154 weeks 


Optional long-term 
extension 
treatment for 48 
weeks or until 
teriflunomide 
available locally 


ARR 


TENERE 324 patients with RMS 
(McDonald) 


Age ≥ 18 years 


********************** 


≤ EDSS 5 


109 teriflunomide 
7mg/day 


111 14mg/day 


104 Rebif 44µg given 
by sub-cutaneous 
injection 3 x a week 


 


 


48 to 118 weeks 


Optional long-term 
extension 
treatment until 
teriflunomide 
available locally 


Time to failure defined 
as the first occurrence 
of confirmed relapse or 
permanent 
discontinuation for any 
reason whichever came 
first 


Phase II RCT 


Study 2001 179 patients with RMS (Poser) 


157 RRMS 


22 SPMS with relapses 


Age 18 to 65 years 


≤ EDSS 6 


61 teriflunomide 
7mg/day 


57 teriflunomide 
14mg/day 


61 placebo 


36 weeks Combined unique active 
(new and persisting) 
lesions per MRI scan 


Long-term extension studies 


TEMSO 
extension 


742 patients who completed the 
TEMSO study and chose to 
continue to the extension 


≤ EDSS 6 


381 teriflunomide 
7mg/day 


359 teriflunomide 
14mg/day 


On-going Incidence of adverse 
events 


Study 2001 
extension 


147 patients who completed the 
core study and entered the 
extension 


≤ EDSS 6 


81 teriflunomide 
7mg/day 


66 teriflunomide 
14mg/day 


On-going Incidence of adverse 
events 
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Page 30 paragraph 3 


“The majority of participants across the trials have RRMS (at least 87%) for which teriflunomide has 


a CHMP positive opinion.  However a number of participants have PPMS or SPMS. It is noted that 


the age range of the two phase III randomised trials is 18 to 55 so evidence for older patients is sparse, 


though not untypical of the population to be treated with teriflunomide. In terms of disease severity all 


the phase III trials required patients to score 5 or less on the EDSS scale whereas the phase II and 


extension studies allowed EDSS up to 6, patients with more severe disease.” 


Amended to 


“The majority of participants across the trials have RRMS (at least 87%) for which teriflunomide has 


a CHMP positive opinion.  However a number of participants have PRMS or SPMS. It is noted that 


the age range of the two phase III randomised trials is 18 to 55 so evidence for older patients is sparse, 


though not untypical of the population to be treated with teriflunomide. In terms of disease severity all 


the phase III trials required patients to score 5.5 or less on the EDSS scale whereas the phase II and 


extension studies allowed EDSS up to 6, patients with more severe disease.” 
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Page 31 


Table 3: Placebo-controlled trials and RSS populations 


 Study 2001 TEMSO TOWER Risk Sharing scheme10 


n 179 1088 1169 4871 


Age mean (SD) 39.5 37.9 (8.8) 37.9 (9.3) 39.3 


% female 72 72.2 71.1 74.9 


% white NR 97  ** 


Duration disease since 
start of symptoms 
mean (SD) 


NR Median 6.83 yrs. 8.00(6.72) median 
6.25 


8.5 (7.4) 


Duration disease since 
diagnosis mean (SD) 


Approx 5 years Median 3.5 years  5.16 (5.66) 


Median 3.17 


5.2 (5.8) 


EDSS baseline mean 
(SD) 


Approx 2.25 2.5 2.7 (1.37) 3.4 (1.70) RRMS only 
= 3.1 (1.5) 


% EDSS > 3.5 NR NR 75.7 NR 


Relapses in prior two 
years, mean (SD)  


NR 1 (median in previous 
1 yr.) 


2.1 (1.2) 2.9 (1.2) 


% RRMS 88 91.5 97.5 85.8 


Previous treatment 
with DMT 


79% 27.0% Unclear ***** 


% HA * NR 1.9% 13.3% NR 


%RES* NR 6.6% 21.6% NR 


 *HA and RES defined more specifically in TEMSO than in TOWER therefore the proportions across the trial may not be 


directly comparable 
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Amended to 


Table 4: Placebo-controlled trials and RSS populations 


 Study 2001 TEMSO TOWER Risk Sharing scheme10 


n 179 1088 1169 4871 


Age mean (SD) 39.5 37.9 (8.8) 37.9 (9.3) 39.3 


% female 72 72.2 71.1 74.9 


% white NR 97.5  ** 


Duration disease since 
start of symptoms 
mean (SD) 


NR Median 6.83 yrs. 8.00(6.72) median 
6.25 


8.5 (7.4) 


Duration disease since 
diagnosis mean (SD) 


Approx 5 years Median 3.5 years  5.16 (5.66) 


Median 3.17 


5.2 (5.8) 


EDSS baseline mean 
(SD) 


Approx 2.25 Median 2.5 2.7 (1.37) 3.4 (1.70) RRMS only 
= 3.1 (1.5) 


% EDSS > 3.5 NR NR 75.7 NR 


Relapses in prior two 
years, mean (SD)  


NR 1 (median in previous 
1 yr.) 


2.1 (1.2) 2.9 (1.2) 


% RRMS 88 91.5 97.5 85.8 


Previous treatment 
with DMT 


79% 27.0% Unclear ***** 


% HA * NR 1.9% 13.3% NR 


%RES* NR 6.6% 21.6% NR 


 *HA and RES defined more specifically in TEMSO than in TOWER therefore the proportions across the trial may not be 


directly comparable 
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Page 45 paragraph 1 


“The submission did not include a synthesis of adverse effects data that could be readily checked 


against supporting tables. The summary of adverse effects cited the Summary of Product 


Characteristics (SPC) for Aubagio®, which could not be checked by the ERG as it is not yet 


available. A table outlining the adverse events causing discontinuation across the trials would have 


been informative.” 


Amended to 


“The submission did not include a synthesis of adverse effects data that could be readily checked 


against supporting tables. The summary of adverse effects cited the Summary of Product 


Characteristics (SPC) for Aubagio®. A table outlining the adverse events causing discontinuation 


across the trials would have been informative. 


 


Page 46 paragraph 3 


 


**********************************************************************************


**********************************************************************************


**********************************************************************************


******************************************* 


Page 48 paragraph 3 


“The main selection criteria for trials for the MTC were: 


Adults with either RRMS or progressive MS (including SPMS or PRMS), of which 80% have RRMS. 


Trials with mixed MS patient populations with less than 20% PPMS or clinically isolated syndrome 


(CIS) patients also were included.” 


Amended to 


“The main selection criteria for trials for the MTC were: 


Adults with either RRMS or progressive MS (including SPMS or PRMS), of which 80% have RRMS. 


Trials with mixed MS patient populations with less than 20% PRMS or clinically isolated syndrome 


(CIS) patients also were included.” 
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Page 55 


Table 5: MTC results 3mth SAD 


 Base case analysis All Years analysis Direct results available* 


Comparison Hazard ratio [95% 
CrI] 


Hazard Ratio [95% 
CrI] 


Hazard Ratio [95% CrI] 


Teriflunomide 14mg vs. Placebo 0.71 [0.53, 0.92] TEMSO: 0.7 [0.51, 0.96] ******** 
TOWER: 0.68 [0.47, 1] 


Direct MA: 0.694 [0.544, 0.886] 


Betaferon 250µg vs. Placebo 1.21 [0.68, 2.16]  IFNB Study, 0.68 (95% CI  0.40, 
1.17) 


******** 


Avonex 30µg vs. Placebo 0.91 [0.61, 1.33]  Data only for 6mth SAD ******** 


Rebif 44 μg vs. Placebo 0.79 [0.51, 1.24] PRISMS, 0.65 (95% CI 0.45, 0.94) ******** 


Rebif 22 μg vs. Placebo   ******** 


GA 20 mg vs. Placebo 0.93 [0.59, 1.45]  CONFIRM: 0.93 [0.63, 1.37] ******** 


Fingolimod 0.5 mg vs. Placebo 0.75 [0.58, 0.96]   ******** 


Natalizumab 300 mg vs. Placebo 0.58 [0.4, 0.84]  Polman, 2006: 0.58 [0.43, 0.78] ******** 


Teriflunomide 14mg vs. 
Betaferon 250µg  


0.58 [0.30, 1.12]   ******** 


Teriflunomide 14mg vs. Avonex 
30µg  


0.77 [0.50, 1.24]   ******** 


Teriflunomide 14mg vs. Rebif 
44μg  


0.90 [0.54, 1.45] ******** **************** 


Teriflunomide 14mg vs. Rebif 
22μg 


  ******** 


Teriflunomide 14mg vs. GA 20 
mg  


0.76 [0.45, 1.30]   ******** 


Teriflunomide 14mg vs. 
Fingolimod 0.5 mg  


0.95 [0.64, 1.35]   ******** 


Teriflunomide 14mg vs. 
Natalizumab 300 mg  


1.22 [0.77, 1.94]   ******** 


*For complete direct vs. indirect comparisons available see Appendix Table; GA glatiramer acetate 


Amended to 
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Table 6: MTC results 3mth SAD 


 Base case analysis All Years analysis Direct results available* 


Comparison Hazard ratio [95% 
CrI] 


Hazard Ratio [95% 
CrI] 


Hazard Ratio [95% CrI] 


Teriflunomide 14mg vs. Placebo 0.71 [0.53, 0.92] TEMSO: 0.7 [0.51, 0.96] ******** 


TOWER: 0.68 [0.47, 1] 


Direct MA: 0.694 [0.544, 0.886] 


Betaferon 250µg vs. Placebo 1.21 [0.68, 2.16]  IFNB Study, 0.68 (95% CI  0.40, 
1.17) 


******** 


Avonex 30µg vs. Placebo 0.91 [0.61, 1.33]  Data only for 6mth SAD ******** 


Rebif 44 μg vs. Placebo 0.79 [0.51, 1.24] PRISMS, 0.65 (95% CI 0.45, 0.94) ******** 


Rebif 22 μg vs. Placebo   ******** 


GA 20 mg vs. Placebo 0.93 [0.59, 1.45]  CONFIRM: 0.93 [0.63, 1.37] ******** 


Fingolimod 0.5 mg vs. Placebo 0.75 [0.58, 0.96]  Kappos L, 2010: 0.7 [0.52, 0.94] ******** 
Calabresi, 2012: 0.83 [0.61, 1.13] 


Direct MA: 0.76 [0.614, 0.941] 


Natalizumab 300 mg vs. Placebo 0.58 [0.4, 0.84]  Polman, 2006: 0.58 [0.43, 0.78] ******** 


Teriflunomide 14mg vs. 
Betaferon 250µg  


0.58 [0.30, 1.12]   ******** 


Teriflunomide 14mg vs. Avonex 
30µg  


0.77 [0.50, 1.24]   ******** 


Teriflunomide 14mg vs. Rebif 
44μg  


0.90 [0.54, 1.45] ******** **************** 


Teriflunomide 14mg vs. Rebif 
22μg 


  ******** 


Teriflunomide 14mg vs. GA 20 
mg  


0.76 [0.45, 1.30]   ******** 


Teriflunomide 14mg vs. 
Fingolimod 0.5 mg  


0.95 [0.64, 1.35]   ******** 


Teriflunomide 14mg vs. 
Natalizumab 300 mg  


1.22 [0.77, 1.94]   ******** 


*For complete direct vs. indirect comparisons available see Appendix Table; GA glatiramer acetate 
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Page 61 paragraph 2 


Amended to 


**********************************************************************************


************************************** 


 


**********************************************************************************


**********************************************************************************


********************************************************************************** 


Page 67, paragraph 1 


“The manufacturer’s main submission considered adults with RRMS for which teriflunomide was 


granted market authorisation in March 2013.  The patient population treated with teriflunomide 14mg 


in the phase III pivotal trials (TEMSO, TOWER and TENERE) consisted of 95.8% RRMS patients.” 


Amended to 


“The manufacturer’s main submission considered adults with RRMS for which teriflunomide was 


granted market authorisation in March 2013.  The patient population treated with teriflunomide 14mg 


in the phase III pivotal trials (TEMSO, TOWER and TENERE) consisted of 95.8% RRMS patients. 


The ERG only considers teriflunomide as first-line treatment since the manufacturer reports that “the 


UK target population for teriflunomide … is early in the disease as first line treatment” 


(Manufacturer’s submission, page 237) and the manufacturer’s cost-effectiveness model only allows 


for teriflunomide as first-line treatment.” 
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Page 68  


“The patients’ initial distribution by EDSS states is more severe in the RSS population than in the trial 


populations (Error! Reference source not found.). 


 Error! Reference source not found. 


Figure 1Error! Reference source not found.: EDSS state distributions across studies” 


 


Amended to 


RSS Population 
   


TEMSO + TOWER Population 
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“The patients’ initial distribution by EDSS states is more severe in the RSS population than in the trial 


populations (Figure 5). 


  


Figure 2: EDSS state distributions across studies” 
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Page 80 paragraph 2 


“Dee et al. estimate that 80% of relapses lead to hospitalisation compared to 69.3% in the TEMSO and 


TOWER trials.  ” 


Amended to 


“Dee et al. estimate that 20% of relapses lead to hospitalisation compared to 30.7% in the TEMSO 


and TOWER trials.” 


 


Page 104, paragraph 1 


The QALYs in TA 32 range from 8.93 to 9.57 and the cost from £68,453 to £102,133. 


Amended to 


The QALYs in TA 32 range from 8.93 to 9.95 and the cost from £68,453 to £131,455. 


 


Page 106 paragraph 1 


“Table Y demonstrates that there is a wide range of HRQoL estimates available in the literature and 


applied in previous technology appraisals for EDSS health states.” 


Amended to 


“Table 52 demonstrates that there is a wide range of HRQoL estimates available in the literature and 


applied in previous technology appraisals for EDSS health states.” 


 


Page 123, paragraph 1 


They found that a 25% decrease in efficacy after 5 years increased the ICER compared to the blended 


comparator by ****** per QALY, and a 50% decrease increased it by ******


Amended to  


 per QALY. 


They found that a 25% decrease in efficacy after 5 years increased the ICER compared to the blended 


comparator by ******* per QALY, and a 50% decrease increased it by *******


  


 per QALY.” 
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Page 128, Table 68 : Probabilistic results of the full incremental analysis comparing the ERG’s preferred 
analysis, non-PAS price 


Technology 
Manufacturer’s corrected base 
case ERG’s preferred analysis 


QALYs Cost ICER QALYs Cost* ICER 
Glatiramer 
acetate ***** ******** * ****** ******** * 


IFNβ-1a 
22µg (Rebif) ***** ******** ******* ****** ******** ******* 


IFNβ-1a  
44µg (Rebif) ***** ******** ********* ****** ******** ******************** 


IFNβ-1a  
(Avonex 
30µg) 


***** ******** ********* ***** ******** ********* 


IFNβ-1b ***** ******** ********* ****** ******** ********* 
teriflunomide ***** ******** ********* ****** ******** ********* 
*Not ordered by cost for easier comparison to the base case results 
 


Amended to 


Technology 
Manufacturer’s corrected base 
case ERG’s preferred analysis 


QALYs Cost ICER** QALYs Cost* ICER** 
Glatiramer 
acetate ***** ******** * ****** ******** * 


IFNβ-1a 22µg 
(Rebif) ***** ******** ******* ****** ******** ******** 


IFNβ-1a  44µg 
(Rebif) ***** ******** ********* ****** ******** ********* 


IFNβ-1a  
(Avonex 30µg) ***** ******** ********* ***** ******** ********* 


IFNβ-1b ***** ******** ********* ****** ******** ********* 
teriflunomide ***** ******** ********* ****** ******** ********* 
*Not ordered by cost for easier comparison to the base case results 
**Comparisons to glatiramer acetate, except teriflunomide which is compared to IFNβ-1a 22µg (Rebif) 
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Page 129 


Table 7: Probabilistic results of the full incremental analysis comparing the ERG’s preferred analysis 
with the PAS price 


Technology Manufacturer’s corrected base 
case with PAS price 


ERG’s preferred analysis with 
PAS price 


QALYs Cost ICER QALYs Cost* ICER 


Glatiramer acetate ***** - ******** ****** - ******** 


IFNβ-1a 22µg 
(Rebif) ***** Dominated ******** ****** £917,667 ******** 


IFNβ-1a  44µg 
(Rebif) ***** Dominated ******** ****** Dominated ******** 


IFNβ-1a  (Avonex 
30µg) ***** Dominated ******** ****** Dominated ******** 


IFNβ-1b ***** Dominated ******** ****** Dominated ******** 


teriflunomide ***** Dominates ******** ****** £107,148 ******** 


* Not ordered by cost for easier comparison to the base case results 


Amended to 


Table 8: Probabilistic results of the full incremental analysis comparing the ERG’s preferred analysis 
with the PAS price 


Technology Manufacturer’s corrected base 
case with PAS price 


ERG’s preferred analysis with 
PAS price 


QALYs Cost ICER** QALYs Cost* ICER** 


Glatiramer acetate ***** - ******** ****** - ******** 


IFNβ-1a 22µg 
(Rebif) ***** Dominated ******** ****** £917,667 ******** 


IFNβ-1a  44µg 
(Rebif) ***** Dominated ******** ****** Dominated ******** 


IFNβ-1a  (Avonex 
30µg) ***** Dominated ******** ****** Dominated ******** 


IFNβ-1b ***** Dominated ******** ****** Dominated ******** 


teriflunomide ***** Dominates ******** ****** £107,148 ******** 


* Not ordered by cost for easier comparison to the base case results 


** Comparisons to teriflunomide, except teriflunomide which is compared to glatiramer acetate. 
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Page 130 


Table 9: Deterministic results comparing the ERG’s preferred analysis with the non-PAS price 


Technology Manufacturer’s corrected base case ERG’s preferred analysis with the non-
PAS price 


QALYs Cost ICER QALYs Cost ICER 


Glatiramer acetate ***** ******** * ****** ******** * 


IFNβ-1a  44µg 
(Rebif) ***** ******** ******* ****** ******** ********* 


IFNβ-1a 22µg 
(Rebif) ***** ******** ******** ****** ******** ********* 


IFNβ-1a  (Avonex 
30µg) ***** ******** ********* ****** ******** ********* 


IFNβ-1b ***** ******** ********* ****** ******** ********* 


teriflunomide ***** ******** ******* ****** ******** ******** 


 


Amended to  


Table 10: Deterministic results comparing the ERG’s preferred analysis with the non-PAS price 


Technology Manufacturer’s corrected base case ERG’s preferred analysis with the non-
PAS price 


QALYs Cost ICER* QALYs Cost ICER* 


Glatiramer acetate ***** ******** * ****** ******** * 


IFNβ-1a  44µg 
(Rebif) ***** ******** ******* ****** ******** ********* 


IFNβ-1a 22µg 
(Rebif) ***** ******** ******** ****** ******** ********* 


IFNβ-1a  (Avonex 
30µg) ***** ******** ********* ****** ******** ********* 


IFNβ-1b ***** ******** ********* ****** ******** ********* 


teriflunomide ***** ******** ******* ****** ******** ******** 


*All comparisons to glatiramer acetate. 
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Page 130  


Table 11: Deterministic results comparing the ERG’s preferred analysis with the PAS price 


Technology Manufacturer’s corrected base case with 
the PAS price 


ERG’s preferred analysis with the non-
PAS price 


QALYs Cost ICER QALYs Cost ICER 


Glatiramer acetate ***** ******** * ****** ******** * 


IFNβ-1a  44µg 
(Rebif) ***** ******** ********* ****** ******** ********* 


IFNβ-1a 22µg 
(Rebif) ***** ******** ********* ****** ******** ********* 


IFNβ-1a  (Avonex 
30µg) ***** ******** ********* ****** ******** ********* 


IFNβ-1b ***** ******** ********* ****** ******** ********* 


teriflunomide ***** ******** ********* ****** ******** ******* 


 


Amended to 


Table 12: Deterministic results comparing the ERG’s preferred analysis with the PAS price 


Technology Manufacturer’s corrected base case with 
the PAS price 


ERG’s preferred analysis with the PAS 
price 


QALYs Cost ICER* QALYs Cost ICER* 


Glatiramer acetate ***** - ******** ****** - ******** 


IFNβ-1a  44µg 
(Rebif) ***** Dominated ******** ****** Dominated ******** 


IFNβ-1a 22µg 
(Rebif) ***** Dominated ******** ****** Dominated ******** 


IFNβ-1a  (Avonex 
30µg) ***** Dominated ******** ****** Dominated ******** 


IFNβ-1b ***** Dominated ******** ****** Dominated ******** 


teriflunomide ***** Dominates ******** ****** £86,946 ******** 


* Comparisons to teriflunomide, except teriflunomide which is compared to glatiramer acetate. 
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Page 131 


Table 13: Deterministic results comparing the ERG’s preferred analysis with the PAS price but using the 
‘post-2000’ MTC. 


Technology ERG’s preferred analysis with the PAS 
price and all studies MTC 


ERG’s preferred analysis with the PAS 
price and post-2000 MTC 


QALYs Cost ICER QALYs Cost ICER 


Glatiramer acetate ****** - ******** ****** - ******* 


IFNβ-1a  44µg 
(Rebif) ****** Dominated ******** ****** Dominated ******* 


IFNβ-1a 22µg 
(Rebif) ****** Dominated ******** ****** Dominated ******* 


IFNβ-1a  (Avonex 
30µg) ****** Dominated ******** ****** Dominated ******** 


IFNβ-1b ****** Dominated ******** ***** Dominated ******** 


teriflunomide ****** £86,946 ******** ****** £6,266 ******** 


 


Amended to 


Table 14: Deterministic results comparing the ERG’s preferred analysis with the PAS price but using the 
‘post-2000’ MTC. 


Technology ERG’s preferred analysis with the PAS 
price and all studies MTC 


ERG’s preferred analysis with the PAS 
price and post-2000 MTC 


QALYs Cost ICER* QALYs Cost ICER* 


Glatiramer acetate ****** - ******** ****** - ******* 


IFNβ-1a  44µg 
(Rebif) ****** Dominated ******** ****** Dominated ******* 


IFNβ-1a 22µg 
(Rebif) ****** Dominated ******** ****** Dominated ******* 


IFNβ-1a  (Avonex 
30µg) ****** Dominated ******** ****** Dominated ******** 


IFNβ-1b ****** Dominated ******** ***** Dominated ******** 


teriflunomide ****** £86,946 ******** ****** £6,266 ******** 


*Comparisons to teriflunomide, except teriflunomide which is compared to glatiramer acetate. 
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Issue 1 Accurate Summary of ERGs preferred cost effectiveness analysis 


Description of problem  Description of proposed amendment  Justification for amendment 


 


Wording on page 21 (first paragraph in 
Section 1.7) as follows: 


 


“The ERGs preferred analysis results in 
teriflunomide being dominated (ie. 
more costly and less effective) 
compared to glatiramer acetate using 
the non-PAS price and an ICER of 
£107,148 per QALY gained compared 
to glatiramer acetate using the PAS 
price.” 


 


“The ERGs preferred analysis results in teriflunomide 
being dominated (ie. more costly and less effective) 
compared to glatiramer acetate using the non-PAS price 
and an ICER of £107,148 per QALY gained compared to 
glatiramer acetate using the PAS price. Using the PAS 
price, teriflunomide dominates Rebif 44, Avonex and 
Betaferon and the blended comparator and Rebif 22 is 
more effective but is not cost effective compared to 
teriflunomide with an ICER of £917,667.” 


 


The suggested alternative wording is a 
factually accurate summary of the 
preferred analyses carried out by the 
ERG. The summary as it presently reads 
incorrectly suggests that the only 
analyses carried out by the ERG were 
against glatiramer acetate. In clinical 
practice it is anticipated (as shown in 
Table 56 page 117 of the report) that 
77% of patients using teriflunomide would 
be using it in place of a drug other than 
glatiramer acetate. 


Issue 2 Accurate description of the manufacturer’s positioning of teriflunomide 


Description of problem  Description of proposed amendment  Justification for amendment 
 
Wording throughout the document of 
which the following on page 19 is an 
example: 
 
“The manufacturer has positioned 
teriflunomide as a first-line treatment to 
be used for patients that would 
otherwise take beta-interferons or 
glatiramer acetates.” 


We would suggest the following correction: 


“The manufacturer has positioned teriflunomide to be 
used for patients that would otherwise take beta-
interferons or glatiramer acetates including first line use.” 


 


This is in line with the positioning that we 
included in our STA submission. For 
example on page 42 Section 2.5 of our 
STA submission we stated: 


“It is anticipated that teriflunomide will be 
used in RRMS where beta-interferons or 
glatiramer are currently prescribed. 
Teriflunomide provides an alternative 
option.” 







 
Other use of this wording is 
p18,21,68,69,89,104,114 (x3), 
116,117,118,126,127,131 


 


It is wrong to consider data presented by 
Genzyme in relation to exclusive use in 
first line positioning. It is appropriate to 
consider data presented by Genzyme as 
it relates to teriflunomide use in place of 
betaferons and glatiramer acetate which 
includes both first and second line use.  


 


Issue 3 Accurate description of the rationale for a year 2000 cut-off for the manufacturer’s base case MTC  


Description of problem  Description of proposed amendment  Justification for amendment 
 
 
Suggested changing this wording on 
page 16, paragraph 4, sentences 3 and 
4: 
 
“The ERG has one major criticism 
which is of the decision to exclude pre-
2000 trials from the base case 
analysis. In the opinion of the ERG 
some covariate analyses using the All 
Years network to 
control for potential confounders would 
have been more appropriate and would 
have avoided the loss of the placebo 
comparisons for the beta-interferons.” 


 


Suggested alternative wording: 


 


“The ERG has one major criticism which is of the 
decision to exclude pre-2000 trials from the base case 
analysis. The reason given for this restriction was that 
ARRs have fallen in clinical trials and hence older trials 
will have higher baseline rates than more recent trials. 
The cut off at the year 2000 was selected because of the 
introduction of the McDonald diagnostic criteria in 2000 
to replace the Poser criteria. Compared with the Poser 
criteria, the McDonald criteria generally identify patients 
much earlier in the disease course, and with less 
frequent or severe symptoms; therefore, a change in MS 
diagnostic criteria may have considerable impact on the 


 


This additional wording is taken from 
page 49 of the ERG report. It is important 
to consider the rationale for excluding pre 
2000 studies given its’ high impact on 
ICERs and state it up front as a 
contextual piece whenever this issue is 
discussed.  







baseline disease activity of the patient population under 
study. The publication of the CHAMPS study in 2001 was 
also cited as a reason for this restriction. This restriction 
was supported by Key Opinion 
Leaders consulted by the manufacturer and by a 
comparison of baseline relapse rates and treatment 
effects pre and post 2000. In the opinion of the ERG 
some covariate analyses using the All Years network to 
control for potential confounders would have been more 
appropriate and would have avoided the loss of the 
placebo comparisons for the beta-interferons.” 


 


Issue 4 Accurate description of highly active disease despite interferon use  


Description of problem  Description of proposed amendment  Justification for amendment 


Wording relating to highly active (HA) 
RRMS of which this is an example on 
page 13: 


“The manufacturer included an analysis 
of the subtypes RRMS: highly active 
(HA) …” 


Suggested alternative wording: 


“The manufacturer included an analysis of the subtypes 
RRMS: highly active (HA) despite interferon use …” 


Although there is some variation in use, 
for many clinicians (and almost 
exclusively within the literature), highly 
active RRMS would include both those 
with RES and HA disease despite 
interferon use. The wording presently 
used within the document has the 
potential to cause confusion since HA 
RRMS is used synonymously with HA 
disease despite interferon use (we 
recognise that some of this lack of 
precision in language is to be found also 
in our STA submission) 


 







Issue 5 Accurate representation of the highly active subgroup analysis that can be carried out from the 
teriflunomide studies  


Description of problem  Description of proposed amendment  Justification for amendment 


Wording which we suggest needs to be 
changed (page 21) 


The manufacturer states that 
teriflunomide will not be used in HA 
and RES populations where fingolimod 
and natalizumab are more appropriate, 
however no evidence is provided for 
the non- 
HA/RES RRMS population. Given the 
high proportion of patients with HA or 
RES in the TOWER trial and the 
subgroup analyses which suggest 
teriflunomide is **************


effectiveness of teriflunomide in the 
non-HA/RES RRMS population may be 


 in these 
populations, the 


************* in this analysis resulting in 
an ***************


and RES subgroups are unclear given 
the difference in the definitions of these 
populations used in this trial. 


 of the ICER. However 
the applicability of the TOWER HA 


 


 


Alternative wording: 


 


The manufacturer states that teriflunomide will not be 
used in HA despite interferon use and RES populations 
where fingolimod and natalizumab are more appropriate, 
however no evidence is provided for the non- 
HA despite interferon use/RES RRMS population. The 
TOWER and TENERE studies cannot provide subgroup 
analyses for HA despite interferon use or RES RRMS 
because the definitions of these subgroups require MRI 
measurement at baseline which was not reported within 
these studies. The only study in which MRI measurement 
at baseline was carried out was TEMSO and this had a 
low percentage of overall patients with HAD despite 
interferon use and RES which were less than 5% (n=10) 
and 10% (n=33) respectively. This suggests that the 
impact of removing the results of such a small number of 
proportion of patients from the overall patient numbers 
would have a fairly small impact and also it questions 
efficacy estimates for HA despite interferon use and RES 
RRMS based on such a small subgroup sample size. 
Clarification would also need to be provided as to 
whether data would exist for comparators included within 
an MTC based on such a non-highly active RRMS 
definition since most interferon and GA studies are for 
RRMS patients without a subgroup analysis excluding 
RES / HAD despite interferon use patients. 


In our opinion, it is not appropriate for the 
ERG to assert that it is possible to 
estimate the size of the HA despite 
interferon use and RES RRMS 
population within TOWER since MRI was 
not measured in this study and such 
measurement is needed to define these 
populations. The study which allows the 
most accurate estimate of the size of 
such a population should be used instead 
(TEMSO) because it did report MRI 
measurements at baseline and if such an 
estimate is thought valuable this study 
should be used to do that.  


In this regard in the draft SmPC it is 
worth noting the following wording from 
Section 5.1: 


“A consistent treatment effect on relapses 
and time to 3-month sustained disability 
progression in a subgroup of patients in 
TEMSO (n= 127) with high disease 
activity was observed. Due to the design 
of the study, high disease activity was 
defined as 2 or more relapses in one 
year, and with one or more Gd-enhancing 
lesion on brain MRI. No similar subgroup 
analysis was performed in TOWER as no 







MRI data were obtained.  
No data are available in patients who 
have failed to respond to a full and 
adequate course (normally at least one 
year of treatment) of beta-interferon, 
having had at least 1 relapse in the 
previous year while on therapy, and at 
least 9 T2-hyperintense lesions in cranial 
MRI or at least 1 Gd-enhancing lesion, or 
patients having an unchanged or 
increased relapse rate in the prior year as 
compared to the previous 2 years.” 


 


 
 
 
 
 


Issue 6 Marking of confidential data 


Description of problem  Description of proposed amendment  Justification for amendment 


Marking of confidential data – some 
data that is confidential is not marked 
as such, and vice versa 


Page 14, Para 1, lines 2,3 and 5, no longer AIC 


Page 14, Para 3, lines 1-4, not CIC 


Page 14, Para 4, lines 1-9, no longer AIC 


Page 15, Para 1, lines 2-5. Pooled study 2001 /TEMSO 
most common TEAEs not CIC 


Confidential data must be protected. Data 
in the public domain must not be marked 
as confidential. 







Page 15, Para 2, lines 1-5, not CIC 


Page 15, Para 4, lines 3-4, not CIC 


Page 16, Para 2 Line 4-6, Sentence “..suggest there may 
be some benefit, results are not statistically significant. 
There were no clinically meaningful or statistically 
significant differences in 3 month and 6 month SAD 
between teriflunomide and Rebif 44μg in TENERE.” 
Should be CIC 


Page 16, Para 3, Lines 1-3, AND Page 20, Para 1, lines 
5-7: Sentence “Overall the treatment benefit of 
teriflunomide in terms of ARR and 3 month SAD was not 
reflected in the 6 months SAD results, nor in the change 
in EDSS over time, ....., none of which demonstrated 
statistically significant benefit compared with placebo.” 
Should be CIC 


Page 18, Para 2, line 3, 4, 6 and 8, ICERs should be CIC 


Page 18, Para 3, lines 3-5, ICERs should be CIC 


Page 21, Para 4, line 2, ICERs should be CIC 


Page 21, Para 6, line 3, ICERs should be CIC 


Page 29: TOWER study design details not CIC (Kappos 
2012), TENERE study design details not CIC expect 
proportion with RRMS, SPMS, PRMS. TEMSO extension 
study design details not CIC. 


Page 30, Para 1, lines 4-9. Not CIC. 


Page 31, Para 1, line 4 use of prior DMT in Phase II and 
TEMSO not CIC 


Page 36, meta-analysis RR and 3-month SAD no longer 







CIC 


Page 36, Change in EDSS in TEMSO is CIC 


Page 37, Para 1. Ines 1-3. No longer AIC 


Page 37, Para 2, line 8. Relapse rate in TEMSO 
extension (0.206)  is CIC  


Page 38, Para 2, lines 2-4, (TOWER and TEMSO EDSS 
results) are CIC. 


Page 40, Para 2, lines 3-7 AND Page 40, Para 4, lines 1-
2 AND Page 41, Para 1, lines 5-8 (TENERE trial details) 
Not CIC. 


Page 42, Para 2, lines 1-3. Not CIC 


Page 43, table 9 AND Page 44, Table 10. TENERE 
Primary outcome, relapse rate, permanent treatment 
discontinuation, and FIS, treatment satisfaction not CIC 


Page 44, Para 3, line 1. 3-month and 6-month SAD in 
TENERE is CIC 


Page 46, Table 12. TENERE AE data not CIC 


Page 47, Para 2, lines 2-4. (Common AEs in TENERE) 
not CIC 


Page 48, Para 2, lines 2-4. Not CIC 


Page 54, Table 17, Base case MTC and Direct MA ARR 
results – no longer AIC 


Page 55, Table 18. Base case MTC and Direct MA 3mth 
SAD results – no longer AIC 


Page 60 Para 5, Line 4 Change in EDSS in placebo 







controlled studies is CIC 


Page 60, Para 7. Base case MTC, 3-month SAD no 
longer AIC 


Page 61, Para 1, lines 5-8. TENERE discontinuation due 
to AE, or number previously taking DMT not CIC 


Page 61, Para 2. Should be CIC 


Page 74, Table 26 should be CIC 


Page 78, Table 30 should be AIC 


Page 82, Table 33 hazard ratio of disease progression 
for IFN-β 1a (Rebif 22μg) (0.83) should be AIC 


Page 84, Table 34 hazard ratio of relative annualised 
rate of relapse for IFN-β 1a (Rebif 22μg) (0.62) should be 
AIC 


Page 85, Table 35 should be CIC 


Page 85, Para 4, line 3 (28.7%) and line 5 (16%) should 
be CIC 


Page 86, Table 36 should be AIC 


Page 89, Figure 13 should be CIC 


Page 94, Table 41, acquisition costs for Teriflunomide 
should be CIC instead of AIC 


Page 98, Para 1, line 1-2, ICERs should be CIC 


Page 98, Para 2, line 1, QALYs should be CIC 


Page 98, Para 4, line 5 and line 9, ICERs should be CIC 


Page 101, Para 3, line 9 ((0.11 vs. 0.57), (0.28 vs. 0.69)), 
line 13 (0.76 vs. 0.81) and line 14 (0.77 vs. 0.47) should 







be CIC 


Page 103, Table 50 should be CIC 


Page 106, Para 1, lines 9-10, QALYs should be CIC 


Page 106, Para 2, line 6, QALYs should be CIC 


Page 106, Para 3, line 7, QALYs should be CIC 


Page 107, Para 3, line 5, QALYs should be CIC 


Page 111, Para 1, line 7, ICERs should be CIC 


Page 111, Para 3, line 3, ICERs should be CIC 


Page 117, Table 56 should be CIC 


Page 119, Para 3, line 4 (0.045, 4.5%) should be AIC 


Page 123, Para 1, line 9, ICERs should be CIC 


Page 123, Para 2, line 6, ICERs should be CIC 


Page 125, Para 1, line 4, costs for Teriflunomide should 
be CIC 


Page 127, Para 1, line 1, costs for Teriflunomide should 
be CIC 


P133, Para 2, lines 4-5. 6-month SAD results are CIC 


 







Issue 7 Incorrect ICER reported 
 


Description of problem  Description of proposed amendment  Justification for amendment 


P18 states: “The ICERs for 
teriflunomide in the full incremental 
analysis are reported by the 
manufacturer as **********************


Please change to: “The ICERs for teriflunomide in the full 
incremental analysis are reported by the manufacturer as 


 
per QALY gained compared to Rebif 
22μg for the deterministic and 
probabilistic analyses respectively.” 


******* and **********


To ensure the ERG and AC have the 
correct information to inform decision 
making.  per QALY gained compared to Rebif 


22μg for the deterministic and probabilistic analyses 
respectively.” 


 


Issue 8 There are no patients with PPMS in the teriflunomide studies  


Description of problem  Description of proposed amendment  Justification for amendment 


Page 29. It states that in TEMSO, 
TOWER and TENERE studies there 
were 42, 20 and 2 patients with PPMS 
(primary progressive MS) respectively.  


 


Page 30. It states “However a number 
of participants have PPMS or SPMS” 


For all studies, this should read PRMS (progressive-
relapsing MS) and not PPMS.  


PPMS is a different type of MS which is 
characterised by progression from onset 
without relapses.  PRMS is a relapsing 
form of MS, and is a definition that is 
more commonly used in the USA and not 
in the UK.  


 







Issue 9 Incorrect figures in baseline EDSS in teriflunomide studies 


Description of problem  Description of proposed amendment  Justification for amendment 


 Page 30, Para 3, it states: In terms of 
disease severity all the phase III trials 
required patients to score 5 or less on 
the EDSS scale whereas the phase II 
and extension studies allowed EDSS 
up to 6, patients with more severe 
disease 


Please change to: In terms of disease severity all the 
phase III trials required patients to score 5.5 or less on 
the EDSS scale whereas the phase II and extension 
studies allowed EDSS up to 6, patients with more severe 
disease. 


It is important that the baseline 
characteristics of the studies are correctly 
reported. 


Issue 10 Incorrect baseline characteristics reported  


Description of problem  Description of proposed amendment  Justification for amendment 


Page 31. Table 2. Not all of the figures 
are correct.  


TEMSO, Mean EDSS reported 2.5, this should be 
Median EDSS. 


% White reported 97%. Should be 97.5% (or 98%) 


It is important that the baseline 
characteristics of the studies are correctly 
reported. 


 


Issue 11 Availability of teriflunomide Draft SmPC  


Description of problem  Description of proposed amendment  Justification for amendment 


Page 45. It states ‘The summary of 
adverse effects cited the Summary of 
Product Characteristics (SPC) for 
Aubagio®, which could not be checked 
by the ERG as it is not yet available.’ 


The draft SPC was provided as a reference and as 
appendix 10.1 in the main submission. 


This statement is factually incorrect. 


 







Issue 12 Inaccurate description of most common adverse event class based on extension study data 


Description of problem  Description of proposed amendment  Justification for amendment 
Page 61 paragraph 2. It states 
“Extension studies found that hepatic 
disorders and anaphylactic reactions 
were the most common class of 
adverse events”. 
Similar changes need to be made to 
page 15 paragraph 1 and page 46 
paragraph 3 


Suggested alternative wording: 


Extension study data (Comi et al ECTRIMS 2011) found 
that infections and infestations, hypersensitivity reactions 
and hepatic disorders (most commonly transient 
asymptomatic liver enzyme elevations) were the most 
common class of adverse events. 


The existing wording is factually incorrect 
as shown by the reference cited. The 
alternative wording is correct. We believe 
that using the language anaphylactic 
reactions is misleading unless it is 
qualified by making clear that this relates 
to hypersensitivity reactions as is made 
clear in Table B.6.9.3. page 194 in our 
submission. Hypersensitivity reactions is 
the language used in the ECTRIMS 
poster of the TEMSO extension study 
data (previously sent). 


 


 







Issue 13 Cost-effectiveness systematic review search strategy 


Description of problem  Description of proposed amendment  Justification for amendment 


P63 states: “An important issue is that 
the manufacturer didn’t adapt the 
search for Medline, instead they 
searched Embase and Medline 
together from the Embase interface. 
They used the same search and the 
same methodological filter developed 
for Embase. The Cochrane Manual 
advises to adapt the searches to every 
database.” 


The search strategy does not need to 
be adapted for Medline as MeSH terms 
(associated with Medline) are mapped 
to Emtree terms (associated with 
Embase), as stated on the Elsevier 
website: [Elsevier 2013] 


“For unique MEDLINE records, index 
terms assigned by the NLM (which are 
controlled via the MeSH thesaurus) are 
mapped to EMTREE terms - making 
use of the fact that all MeSH terms are 
included within EMTREE.” 


As a result appropriate records 
retrieved from Embase would have 
also been retrieved from Medline. 


Please remove the statement on P63 and recognise that 
the search strategy does not need to be adapted for 
Medline. 


To ensure the ERG and AC have all 
available information to inform decision 
making. 


 







 


 


Issue 14 Reference error 
 


Description of problem  Description of proposed amendment  Justification for amendment 


P68 states: “Error! Reference source 
not found” 


P106 states: “Table Y” 


Please update with Figure 5 EDSS state distributions 
across studies. 


Please update with Table 52. 


To ensure the ERG and AC have the 
correct information to inform decision 
making. 


 


Issue 15 Incorrect percentage of relapses leading to hospitalisation reported 
 


Description of problem  Description of proposed amendment  Justification for amendment 


P80 states: “Dee et al. estimate that 
80% of relapses lead to hospitalisation 
compared to 69.3% in the TEMSO and 
TOWER trials.” 


Please change to: “Dee et al. estimate that 20% of 
relapses lead to hospitalisation compared to 30.7% in the 
TEMSO and TOWER trials.” 


To ensure the ERG and AC have the 
correct information to inform decision 
making. 


 


Issue 16 Inflation of acquisition costs of beta-interferon and glatiramer acetate 


Description of problem  Description of proposed amendment  Justification for amendment 
P94 states: “The acquisition costs of Please remove the statement on P94 and recognise that To ensure the TAG and AC have the 







beta-interferon and glatiramer acetate 
used in the model are those set by the 
MS Risk Sharing Scheme and 
published by the UK Department of 
Health in 2002.2


 


 The prices in the 
model have not been updated for 
inflation.” 


The acquisition costs for beta-
interferon and glatiramer acetate used 
in the model do not need to be updated 
for inflation. The acquisition costs are 
as published in the MS Risk Sharing 
Scheme by the UK Department of 
Health until further notice or any 
updates are provided, of which there 
have been none [Department of Health 
2002]. 


the acquisition costs of beta-interferon and glatiramer 
acetate do not need to be updated for inflation. 


correct information to inform decision 
making. 







Issue 17 Incorrect QALYs reported 


Description of problem  Description of proposed amendment  Justification for amendment 


P104 it states: “The QALYs in TA 32 
range from 8.93 to 9.57 and the cost 
from £68,453 to £102,133.” 


Please change to: “The QALYs in TA 32 range from 8.93 
to 9.95 and the cost from £68,453 to £131,455.” 


To ensure the TAG and AC have the 
correct information to inform decision 
making. 


 


Issue 18 Incorrect change in ICER reported 


Description of problem  Description of proposed amendment  Justification for amendment 


P123 it states: “They found that a 25% 
decrease in efficacy after 5 years 
increased the ICER compared to the 
blended comparator by £4,000 per 
QALY, and a 50% decrease increased 
it by £8,000 per QALY.” 


Please change to: “They found that a 25% decrease in 
efficacy after 5 years increased the ICER compared to 
the blended comparator by ~£4,000 per QALY, and a 
50% decrease increased it by ~£8,000 per QALY.” 


To ensure the TAG and AC have the 
correct information to inform decision 
making. 


 


Issue 19 Accurate heading of ICER tables  


Description of problem  Description of proposed amendment  Justification for amendment 


Pages 129 and 131, Tables 70,76, a 
need for clarity of what ICER results 
being described 


Add asterisk to ICER column as in “ICER*” and under 
tables put the wording  - *ICERs are comparing 
comparators to teriflunomide with the exception of the 
ICER in the teriflunomide row which is vs glatiramer 
acetate. 


Provide clarity as to what the ICERs are 
providing 







Issue 20 Accurate heading of ICER tables  


Description of problem  Description of proposed amendment  Justification for amendment 


Page 130, Tables 72,74, need for 
clarity of what ICER results being 
described 


Add asterisk to ICER column as in “ICER*” and under 
tables put the wording  - *ICERs are comparing 
comparators to glatiramer acetate. 


Provide clarity as to what the ICERs are 
describing  


 


Issue 21 Mistake in estimation of ICERs  


Description of problem  Description of proposed amendment  Justification for amendment 


Page 128, Table 68 ICER for preferred 
ERG analysis looks to be wrong. For 
example Rebif 22 ICER if versus GA 
should be £285,580. If versus 
teriflunomide Rebif 22 dominates. 
Stated ICER is £47,463. 


Clarify what the ICER is comparing (unclear from table) 
and correct values presented. 


Accuracy and clarity. 
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nts/digitalasset/dh_4012214.pdf 
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NATIONAL INSTITUTE FOR HEALTH AND CARE 
EXCELLENCE 


Premeeting briefing 


Teriflunomide for the treatment of relapsing forms of 
multiple sclerosis 


This premeeting briefing is a summary of: 


• the evidence and views submitted by the manufacturer, the consultees and 
their nominated clinical specialists and patient experts and 


• the Evidence Review Group (ERG) report.  
It highlights key issues for discussion at the first Appraisal Committee meeting 
and should be read with the full supporting documents for this appraisal.  
Please note that this document is a summary of the information available 
before the manufacturer has checked the ERG report for factual inaccuracies. 


Key issues for consideration 


• Can the teriflunomide trials (Study 2001, TEMSO, TENERE and TOWER) be 


considered generalisable to UK patients with relapsing-remitting multiple sclerosis 


(RRMS) who would be treated with teriflunomide (see section 3.3 and 4.16)? 


• Where in the treatment pathway is teriflunomide being considered? 


− Is it appropriate to consider teriflunomide as an alternative to interferons and 


glatiramer acetate, and not best supportive care? Taking into account the ABN 


guidelines, and that the inclusion criteria for the clinical trials TEMSO and 


TOWER stated that people had one relapse within the last year, or 2 relapses 


within the last 2 years.  


− Should the rapidly evolving severe RRMS (RES) and highly active RRMS (HA) 


subgroups be considered as target populations for teriflunomide?  


Clinical effectiveness 


• Which of the manufacturer’s MTCs is the most appropriate – the base case 


analysis, which excluded all studies that recruited patients before 2000, or the ‘All 


Years’ analysis? 
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• Is it appropriate for the manufacturer to focus on the outcome of sustained 


accumulation of disability (SAD) for at least 3 months, rather than at least 6 


months? 


• Are the placebo-controlled trials of teriflunomide (Study 2001, TEMSO and 


TOWER) and the trials included in the manufacturer’s mixed treatment 


comparison (MTC) sufficiently long enough to capture the outcomes of interest in 


RRMS including relapse rates and disability progression? 


• Taking into account the ERGs comments on the TENERE trial, which compared 


teriflunomide with beta-interferon Rebif 44µg (that it was not adequately powered, 


not all patients were followed up for 2 years, there were differences in the arms in 


terms of previous treatments, and that it was not a double blind trial) can the 


results from this study be considered robust? 


• The ERG identified several inconsistencies between the results of the 


manufacturer’s base case MTC and the head-to-head trials for the outcome of 


SAD at 3 months. Are the results of the MTC for the outcome of SAD at 3 months 


valid, given that this outcome was identified by the ERG as a key driver in the 


economic model? 


Cost effectiveness 


• Is it appropriate for the main comparator in the manufacturer’s cost-effectiveness 


analysis to be a blended comparator of beta-interferons and glatiramer acetate? 


• The ERG noted that the results of the manufacturer’s base case MTC for the 


outcome of 3 month SAD suggests that beta-interferon is less effective than 


placebo and produced more favourable results for teriflunomide compared with 


Rebif 44µg than was observed in the clinical trial (TENERE).  Which source 


should be used for the relative treatment effect of teriflunomide in terms of SAD at 


3 months: the manufacturer’s base case MTC, the ‘All years’ MTC, TENERE trial 


effectiveness, or assumed the same as Rebif 44ug? 


• Should data from the London Ontario dataset, or from the placebo arms of the 


TEMSO and TOWER trials be used to inform patient population in terms of initial 


disability, and natural history of disability progression in the model?  
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• Should direct non-health costs (which may include costs that do not meet the 


NICE reference case perspective) be included in the manufacturer’s model? 


• Which is the most appropriate source of health-state utility values in the 


manufacturer’s model? 


• Are the ERG’s estimates of the conversion probabilities from RRMS to secondary 


progressive MS in the model more appropriate than the manufacturer’s 


estimates? 


• Do the rules for stopping treatment applied in the manufacturer’s model reflect 


clinical practice? 


 


1 Background: clinical need and practice 


1.1 Multiple sclerosis (MS) is a chronic disease associated with demyelination 


of axons in the central nervous system. The course of MS in an individual 


patient is unpredictable, but may lead to progressive disability and 


premature death. The underlying cause of MS remains unknown, but is 


thought to involve interplay between environmental triggers and genetic 


susceptibility. A close association between inflammation and 


neurodegeneration may exist at all stages of MS. People with MS 


commonly experience fatigue, spasticity, bladder dysfunction, pain and 


cognitive dysfunction. Less common symptoms are depression, bowel 


dysfunction and paroxysmal (spasm or seizure) symptoms.  


1.2 It has been estimated that 3.5 to 6.6 people per 100,000 are diagnosed 


each year with MS, and the prevalence is between 100 to 120 per 


100,000 in England and Wales. It is a major cause of non-traumatic 


disability in young adults. The mean age of onset of MS symptoms is 


between 20-50 years and the highest prevalence is in people aged 


between 50-64 years. MS predominantly affects women, with an 


approximate ratio of 3:1.  
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1.3 In the UK, MS is classified into 3 subtypes: relapsing-remitting, primary 


progressive and secondary-progressive. Relapsing-remitting MS (RRMS) 


encompasses people with MS who have periods of remission during their 


disease course, followed by relapses which may or may not result in 


underlying disability. A relapse is a clinically evident ‘attack’ of 


demyelination, characterised by gradual onset of symptoms over days, 


stabilising over days or weeks and then gradually resolving, completely or 


partially. Relapse rates vary considerably over time and between 


individuals. There is a general pattern of periods of more frequent 


relapses followed by long periods of lower rates. The initial relapse rate 


can be less than one per year and subsequently declines.  The 


assessment of treatments in any individual with relapsed-remitting MS is 


therefore extremely difficult. Primary progressive MS is the least common 


form of the disease and is characterised by gradual disability progression 


from onset, rather than appearing as sudden attacks (relapses).  Most 


people with RRMS develop secondary progressive MS (SPMS), which is 


characterised by more persistent or gradually increasing disability. Some 


people with RRMS have more severe disease defined by the number and 


severity of relapses and by disability caused from the persistent effects of 


relapse. This clinical subform of RRMS is referred to as highly active 


RRMS. Highly active RRMS also includes rapidly-evolving severe RRMS 


which is defined by 2 or more disabling relapses in 1 year and one or 


more gadolinium-enhancing lesions on brain magnetic resonance imaging 


(MRI) or a significant increase in T2 lesion load compared with a previous 


MRI. 


1.4 Disability accumulation is a defining feature of RRMS, and can be 


correlated with the extent of axon injury and the degree of myelin 


inflammation.  The most accepted tool to measure disability in people with 


relapsed-remitting MS is the 10-point expanded disability status scale 


(EDSS) depicted in Figure 1. A score of 6 on the EDSS is considered an 
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important milestone as it represents the onset of walking disability and 


has implications for treatment (see section 1.5). 


Figure 1 The Expanded Disability Status scale (Manufacturers submission 
page 39) 


 


1.5 There is no cure for MS. Treatment is currently based on disease 


modifying treatments (DMTs) to reduce the frequency and severity of 


relapses. Current clinical opinion supports the use of early treatment to 


prevent accumulation of disability and neurodegeneration. People with 


relapsed-remitting MS are likely to be started on interferon-beta or 


glatiramer acetate whichare prescribed according to the criteria described 


in the Association for British Neurologist (ABN) Guidelines. This guideline 


states that patients eligible for treatment are adults who can walk 


(maximum EDSS score of 6.5) with active relapsing disease defined as 2 


clinically significant relapses in the previous 2 years. The ABN Guidelines 


also state that “neurologists may, in certain circumstances where the 


evidence for efficacy is less secure, also consider advising treatment after 


discussion with the patient concerning the risks and benefits. For 


example: 
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• patients within 12 months of a clinically significant clinically isolated 


syndrome when MRI evidence predicts a high likelihood of 


recurrent episodes (that is, development of multiple sclerosis).  


• patients with only a single major relapse in the preceding two 


years, but combined with MRI evidence of continuing disease 


activity (that is, meet the revised McDonald criteria for MS). 


• individuals aged less than 18 with relapsing remitting multiple 


sclerosis.” 


Beta interferon and glatiramer acetate are not currently recommended by 


NICE (technology appraisal guidance 32), but are available in the NHS 


through a risk-sharing scheme.  NICE does however recommend 


fingolimod and natalizumab for subgroups of RRMS; fingolimod is 


recommended as an option for treating highly active RRMS and 


natalizumab is recommended for rapidly evolving, severe RRMS.  


1.6 The Multiple Sclerosis Society published the findings of a survey in April 


2013 that suggested major disparities across the UK in access to 


treatments for MS. In particular, the results showed that 60% of people 


with MS are not taking a disease-modifying therapy (see 


http://www.mssociety.org.uk/ms-news/2013/04/ms-care-lottery-revealed-


groundbreaking-ms-society-research). The Multiple Sclerosis Society 


stated that it used a “very basic and broad interpretation of eligibility, and 


that would be people with relapsing forms of multiple sclerosis”. 


2 The technology 


2.1 Teriflunomide (Aubagio) is an immunomodulatory DMT. It has received a 


positive Committee for Medicinal Products for Human Use opinion for the 


treatment of adult patients with relapsing-remitting multiple sclerosis 


(RRMS). It is anti-inflammatory; blocking proliferation of stimulated 


lymphocytes. The exact mechanism of action for teriflunomide is not fully 
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understood. It is thought to reduce the number of activated lymphocytes, 


which would cause inflammation, and damage myelin in the CNS. 


Teriflunomide is administered as a 14mg oral tablet taken once daily. It 


can be taken indefinitely, until discontinuation caused by adverse events 


or treatment failure.   


2.2 The draft EPAR lists the following adverse reactions for teriflunomide: 


diarrhoea, alopecia, nausea and increased alanine aminotransferase. For 


full details of adverse reactions and contraindications, see the draft EPAR.  


2.3 The list price of teriflunomide is £1,037.84 per 28 tablet pack which 


equates to £13,529 per patient per year. The manufacturer of 


teriflunomide has agreed a patient access scheme (PAS) with the 


Department of Health. The scheme is a simple discount scheme, with the 


discount applied at the point of purchase or invoice. The Department of 


Health considered that this patient access scheme does not constitute an 


excessive administrative burden on the NHS. 


3 Remit and decision problem(s) 


3.1 The remit from the Department of Health for this appraisal was: to 


appraise the clinical and cost effectiveness of teriflunomide within its 


licensed indication for the treatment of relapsing forms of multiple 


sclerosis. 


 Final scope issued by NICE Decision problem addressed in 
the submission  


Population  • People with relapsing-
remitting multiple sclerosis 


• People with secondary 
progressive multiple 
sclerosis who experience 
relapses 


• People with progressive 
relapsing multiple sclerosis 


• People with relapsing-remitting 
multiple sclerosis 
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3.2 The manufacturer proposed a population different from the decision 


problem because the anticipated licensed indication refers only to the 


RRMS population. The treatment pathway outlined by the manufacturer 


suggested that teriflunomide will be considered in clinical practice as an 


alternative first-line treatment option to beta-interferon or glatiramer 


acetate. The ERG agreed that considering only this population and these 


comparators was appropriate. The ERG noted that highly active MS (HA) 


and rapidly evolving severe MS (RES) are subtypes of RRMS and that the 


manufacturer did not consider these as target populations for 


teriflunomide because these populations would be treated with fingolimod 


or natalizumab. The manufacturer presented subgroup analyses of 


patients with HA and RES which the ERG considered to be a reasonable 


approach. 


 Final scope issued by NICE Decision problem addressed in 
the submission  


Intervention  Teriflunomide 
Comparators  • Beta-interferon 


• Glatiramer acetate 
• Natalizumab (for patients 


with rapidly evolving severe 
relapsing remitting MS) 


• Fingolimod (for patients with 
highly active relapsing-
remitting multiple sclerosis 
who have received 
treatment with beta-
interferon 


As identified by the final scope 
issued by NICE we will compare 
teriflunomide with: 
• Beta-interferon 
• Glatiramer acetate 
The following comparators will be 
presented if data are available from 
the phase III trials in these patient 
groups: 
• Natalizumab (for patients with 


rapidly evolving severe relapsing 
remitting MS) 


• Fingolimod (for patients with highly 
active relapsing-remitting multiple 
sclerosis who have received 
treatment with beta-interferon) 
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Outcomes  • Relapse rate 
• Severity of relapse 
• Disability (for example, 


expanded disability status 
scale) 


• Symptoms of multiple 
sclerosis (such as fatigue, 
cognition and visual 
disturbance) 


• Freedom of disease activity 
• Mortality 
• Adverse effects of treatment 
• Health related quality of life 


• Relapse rate 
• Severity of relapse 
• Disability (for example, expanded 


disability status scale) 
• Symptoms of multiple sclerosis 


(such as fatigue, cognition and 
visual disturbance) 


• Freedom of disease activity 
• Mortality 
• Adverse effects of treatment 
• Health related quality of life 
• Resource utilisation: 


hospitalisation (for relapse or any 
causes) and emergency medical 
visits (any causes). 


 


3.3 The manufacturer included all outcomes stated in the decision problem 


with the addition of a resource use outcome. The ERG noted that the 


outcomes of severity of relapse and freedom from disease activity listed in 


the decision problem could not be fully addressed in the manufacturer’s 


submission because they were not pre-specified in the teriflunomide trials. 


The manufacturer did present data to assess these outcomes; however 


the ERG commented that the results for these outcomes should be 


treated with caution. In addition, the ERG noted that quality of life and 


mortality data were limited to 2-year follow up and supplemented by 


longer-term extension studies that did not account for the natural history 


of the disease. The ERG noted that the key outcome of sustained 


accumulation of disability (SAD) in the manufacturer’s submission was 


defined as an increase from baseline of at least 1.0 point in EDSS score 


for patients with a baseline EDSS score of less than or equal to 5.5 or at 


least 0.5 points for patients with baseline EDSS score of greater than 5.5, 


for at least 3 months. The ERG commented that, although the 


manufacturer’s submission focussed on SAD for at least 3 months 


(hereafter referred to as 3 month SAD), SAD for at least 6 months would 


have been preferable because after 3 months there is a strong possibility 


of improvement to a better EDSS state. 
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 Final scope issued by NICE Decision problem addressed in 
the submission  


Economic 
evaluation  


• The cost effectiveness of 
treatments should be 
expressed in terms of 
incremental cost per quality-
adjusted life. 


• The time horizon for 
estimating clinical and cost-
effectiveness should be 
sufficiently long to reflect 
any differences in costs or 
outcomes between the 
technologies being 
compared. 


• Costs should be considered 
from an NHS and Personal 
Social Services 
Perspective. 


• The availability of any 
patient access schemes for 
the intervention or 
comparator technologies 
should be taken into 
account. This includes the 
arrangements within the 
risk-sharing scheme, which 
was agreed for the supply of 
disease modifying 
treatments for Multiple 
Sclerosis in the NHS (See 
Health Service Circular 
2002/2004) 


• Incremental cost per quality-
adjusted life year. 


• The time horizon considered is 
lifetime (50 years). 


• Costs will be considered from an 
NHS and Personal Social Services 
perspective. 


• Costs of beta interferon and 
glatiramer acetate are obtained 
from the UK Risk Sharing 
Scheme. Beta-interferon and 
glatiramer acetate are the key 
comparators for teriflunomide. 


• If data permits comparison with 
fingolimod or natalizumab, then 
where patient access schemes are 
in place and available to the 
manufacturer these will be taken 
into account. 


 


3.4 Teriflunomide is being considered by the manufacturer as a first line 


treatment for RRMS.  


4 Clinical-effectiveness evidence 


4.1 The manufacturer provided clinical-effectiveness evidence, identified 


through systematic review from: 


• 3 key phase III randomised controlled clinical trials: TEMSO (n=1088, 


108 weeks follow-up), TENERE (n=324, 40 to 118 weeks) and TOWER 


(n=1169, 48 to 154 weeks),  
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• a phase II proof of concept trial: Study 2001 (n=179, 36 weeks), and  


• 2 extension studies: to the proof of concept study (n=147, median 7.1 


years follow-up) and to TEMSO (n=742, *****************


 


**  


TEMSO, TOWER, and Study 2001 compared the effectiveness of 


teriflunomide (7 mg or 14 mg once daily) with placebo. Following 


completion of the core study for TEMSO and Study 2001, patients who 


were originally randomised to teriflunomide continued their assigned 


treatment and those receiving placebo were re-allocated to teriflunomide, 


7 mg or 14 mg. TENERE compared the effectiveness of teriflunomide (7 


mg or 14 mg once daily) with Rebif 44 µg 3 times a week. Each of the 


phase III multicentre trials included sites in the UK. The manufacturer also 


provided a meta-analysis of the placebo-controlled studies (Study 2001, 


TEMSO, TOWER). 


4.2 The primary outcomes were different across the trials. The primary 


outcome of Study 2001 was combined unique active (new and persisting) 


lesions per MRI scan, the primary outcome of TEMSO and TOWER was 


annualised relapse rate (ARR), and the primary outcome of TENERE was 


time to failure. The trial outcomes presented by the manufacturer included 


annualised relapse rate, severity of relapse (hospitalisation rate), disability 


(EDSS score and 3 month SAD), freedom of disease activity, mortality, 


adverse events, and discontinuation rate. The manufacturer’s meta-


analysis of the placebo-controlled trials included 5 outcomes: annualised 


relapse rate, proportion of patients relapse-free, 3 month SAD, all-cause 


discontinuations and discontinuations because of adverse events. The 


intention-to-treat populations were used for analyses of clinical trial data.  


4.3 The baseline characteristics of the trials are summarised in Table 1. The 


inclusion criteria of TEMSO, TOWER and Study 2001 specified the 


number of previous relapses prior to study entry. For TEMSO and 


TOWER this was at least 1 relapse within the previous year, or at least 2 


within the previous 2 years. For Study 2001 this was 1 relapse in the 







CONFIDENTIAL 


 


National Institute for Health and Care Excellence 12 of 48 


Premeeting briefing – Teriflunomide for the treatment of relapsing forms of multiple sclerosis 


Issue date: August 2013 
 


previous year or 2 within the previous 3 years. The phase III trials 


included people with an EDSS score between 0 and 5.5, whereas Study 


2001 and the extension studies had a range of between 0 and 6.0 (of 


note, 6.0 represents a significant change in walking ability). There was a 


greater proportion of people previously treated with a DMT in Study 2001 


than the other placebo-controlled trials, and a lower proportion of people 


with RRMS. 


Table 1 Baseline characteristics of Study 2001, TEMSO, TOWER and TENERE 
 Study 2001 TEMSO TOWER TENERE 
n 179 1088 1169 324 


Age mean (SD) 39.5 37.9 (8.8) 37.9 (9.3) 36.3 (10.0) 


% female 72 72.2 71.1 67.6 


% white NR 98 84 *** 


Duration disease 
since start of 
symptoms mean 
(SD) 


NR Median 6.83 
yrs. 


8.00 (6.72) median 
6.25 


7.11(7.38) 


Duration disease 
since diagnosis 
mean (SD) 


Approx 5 
years 


Median 3.5 
years  


*********************** *********** 


EDSS baseline 
mean (SD) 


Approx 2.25 2.5 2.7 (1.37) *********** 


% EDSS > 3.5 NR NR 75.7 **** 


Relapses in prior 
two years, mean 
(SD)  


NR 1 (median in 
previous 1 yr.) 


2.1 (1.2) ********* 


% relapsed 
remitting MS 


88 91.5 **** * 


Previous 
treatment with 
DMT 


79% 27.0% ***** ***** 


% Highly active NR 1.9% * ***** 


% Rapidly-
evolving severe 


NR 6.6% * ***** 


Taken from the ERG report, table 2 and table 7. 


4.4 The manufacturer also presented a mixed treatment comparison (MTC) 


that compared teriflunomide with each of the treatments in the decision 
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problem (beta-interferons, glatiramer acetate, natalizumab, fingolimod). 


The MTC included 30 clinical trials, which recruited patients from 2000 


onwards, and included at least 80% of patients with relapsing- remitting 


MS. A separate ‘All Years’ analysis was also provided that included 


studies with recruitment before 2000. The year 2000 was justified by the 


manufacturer as an appropriate cut-off point because of a reduction in 


annualised relapse rates at diagnosis in more recent years and changes 


in diagnostic criteria used in MS trials. After 2000, the McDonald criteria 


were used which identifies MS earlier than the previously used Poser 


criteria. The outcomes presented in the MTC included annualised relapse 


rate, proportion relapse free, 3 month SAD, discontinuation rate and 


discontinuation rate due to adverse events. The MTC utilised a Bayesian 


random effects model. The results from the MTC are presented in Table 3 


and discussed for each comparator separately in sections 4.9, 4.11, 4.12 


and 4.13. 


Teriflunomide compared with placebo 


4.5 The results from the placebo-controlled trials (Study 2001, TEMSO, 


TOWER), and a meta-analysis, relate to the 14 mg dose of teriflunomide 


(summarised in Table 2). These results show that teriflunomide reduced 


the risk of relapse, increased relapse free periods and reduced disease 


activity compared with placebo. Teriflunomide was associated with a 


statistically significant reduction in annualised relapse rate compared with 


placebo in the TEMSO and TOWER trials, and the meta-analysis. 


Teriflunomide was associated with a reduction in annualised relapse rate 


compared with placebo in Study 2001, but this was not statistically 


significant. A higher proportion of patients were relapse-free at study end 


or at study reporting with teriflunomide than placebo in Study 2001, 


TEMSO*********** Table 2 In addition, but not reported in , in TOWER and 


TEMSO teriflunomide led to statistically significantly fewer hospitalisations 


due to relapse than placebo.  
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4.6 The manufacturer also provided the results of disability outcomes, 


symptoms, mortality and health related quality of life (Table 2). 


************************************************************************************


************************************************************************************


************************


Table 2. Clinical trial and meta-analysis results, teriflunomide compared with 
placebo 


 However no statistically significant changes were 


observed in the other 2 trials. TEMSO showed that statistically 


significantly fewer people receiving teriflunomide had 3 month SAD than 


those receiving placebo. TOWER showed lower rates of 3 month SAD 


with teriflunomide than placebo at both 48 weeks and 132 weeks. The 


meta-analysis of TEMSO and TOWER (Study 2001 was not included in 


this analysis) estimated a statistically significantly lower risk of 3 months 


SAD for teriflunomide compared with placebo (hazard ratio: 0.694, 95% 


CI: 0.544 to 0.886). However, teriflunomide did not significantly reduce 6 


month SAD compared with placebo in TEMSO (HR 0.749; 95% CI 0.505 


to 1.111) or TOWER (HR 0.843; 95% CI 0.533 to 1.334). Fatigue and 


health related quality of life (measured using the SF-36 and EQ-5D) were 


not statistically significantly different between teriflunomide and placebo in 


the individual trials, except for minor differences in a single mental health 


domain. 


Outcome Treatment Study 2001 
(placebo 
n=61; teria


Study 2001 
extension 
(placebo/ 
14mg n=26; 
14mg/ 14mg 
n=40) 


 
n=57) 


TEMSO 
(placebo 
n=363; 
teria


TEMSO 
extension 
(placebo/14m
g n=108; 
14mg/14mg 
n=251) 


 
n=359) 


TOWER 
(placebo 
n=389; teria


Meta-
analysis 
(random 
effects) 


 
n=372) 


Disease 
activity 


Annualised 
relapse rate  


Teri. 0.55 ± 1.12 0.18 0.37  
(0.31–
0.44) 
(adjusted) 


0.32 **************** 
(0.27–0.38) 
(adjusted) 


- 
Placebo 0.81 ± 1.22 


- 


0.54  
(0.47–
0.62) - 


- 


Relative risk 
vs. placebo 


0.68  
(0.36–1.27) 


0.69 
(0.58–
0.81) 


0.64  
(0.53–0.77) 


0.66  
(0.59-
0.75) 


Proportion of 
relapse free 
patients at 
study end, 
or study 
reporting  


Teri. 77% 55.0% 60.6% ***** 


- 


*** 


Placebo 62% 
p=0.098 - 


49.3% 
p-value 
not 
reported - 


***** 


Relative risk 
vs. placebo 


2.05  
(0.91–4.59) - 


1.54  
(1.15–
2.06) 


**************** ************
***** 
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Outcome Treatment Study 2001 
(placebo 
n=61; teria


Study 2001 
extension 
(placebo/ 
14mg n=26; 
14mg/ 14mg 
n=40) 


 
n=57) 


TEMSO 
(placebo 
n=363; 
teria


TEMSO 
extension 
(placebo/14m
g n=108; 
14mg/14mg 
n=251) 


 
n=359) 


TOWER 
(placebo 
n=389; teria


Meta-
analysis 
(random 
effects) 


 
n=372) 


Probability 
of being 
relapse free 


Teri. 


- 


*****************
************ 


- 


*******************
*********** 


Placebo - *******************
*********** 


Hazard ratio 
vs. placebo 


 At 132 weeks: 
0.63 
(0.50–0.79) 
P<0.0001 


Disability EDSS score 
(mean 
change from 
baseline) 


Teri. 7.4% 0.61±1.11 b 


- 


*****************
*****************
************* - 


*******************
*******************
*******************
********* Placebo 21.3% n/a  b 


3 month 
SAD  


Teri. 


- - 


20.2%  
(15.6–
24.7) 


At 48 weeks: 
7.8% 


***** 


At 132 weeks: 
15.8% - Placebo 27.3%  


(22.3–
32.3), 
p=0.03 


At 48 weeks: *** 
14.2% 
At 132 weeks: 
21.0% 


Hazard ratio 
vs. placebo 


0.70  
(0.51–
0.97) 


***************** 0.69(0.47–1.00), 
p=0.0442 


 


c 
0.69  
(0.54–
0.89) 


Symptoms Symptoms 
(mean 
change in 
Fatigue 
Impact 
Scale from 
baseline) 


Teri. 


- - 


3.8±1.7 *****************
*****************
*****************
***


1.92 


************ - Placebo 4.3±1.7 
p=0.83 


4.67 (not 
statistically 
significant) 


± refers to standard deviation. 95% confidence interval in brackets. All data refer to 14 mg teriflunomide. - : not reported or not applicable; Teri: 
teriflunomide.SAD: sustained accumulation of disability a) number of people taking the 14mg dose of teriflunomide. b) proportion of patients showing 
a increase in EDSS compared to baseline at week 36. c) versus patients taking placebo followed by 14 mg teriflunomide. d)People who received 
14mg teriflunomide throughout the study and extension. Adapted from tables B6.5.1, B6.6.1, B6.6.2, B6.6.3, B6.6.4 and B6.6.5 in the manufactures 
submission (pages 119-130,133 and 134) 


Teriflunomide compared with interferon β 


4.7 The manufacturer provided data from the TENERE study on the clinical 


effectiveness of teriflunomide 14 mg compared with Rebif 44 µg (IFNβ-1a, 


3 times per week). The primary outcome of this trial was time to failure, 


defined as confirmed relapse or treatment discontinuation. Of those 


receiving teriflunomide 37.8% reached failure compared with 42.4% in the 


Rebif 44 µg group.  The estimated hazard ratio for failure was 0.861 


***********************************************************************************. 


There were no statistically significant differences between teriflunomide 


and Rebif 44 µg in the adjusted annualised relapse rate (0.259 vs. 0.216, 


respectively; p=0.59). The relative risk of relapse was higher with 


teriflunomide than Rebif 44 µg although this was not statistically significant 


(RR 1.197, 95% CI 0.623 to 2.299). The proportion of patients who were 
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relapse free at the end of the study was lower with teriflunomide (76.6%) 


than Rebif 44 µg (84.6%). 


************************************************************************************


************************************************************************************


***********************


4.8 The manufacturer provided results of a mixed treatment comparison 


(MTC) that included comparison of teriflunomide with the following 


interferons: Betaferon (INFβ -1b (250 µg)), Avonex (INFβ-1a (30 µg 


intramuscular) and Rebif 44 µg (subcutaneous). The results of the base 


case MTC, which are summarised in 


In TENERE, the global satisfaction score was used to 


assess health related quality of life and at week 48 this was statistically 


significantly higher with teriflunomide than Rebif 44 µg (higher score 


indicates better satisfaction. 68.818 vs. 60.975, p=0.0162). 


Table 3, 


4.9 In UK clinical practice a dose of 22 µg Rebif can be used to treat RRMS 


(as used in the TENERE study), for patients who cannot tolerate the 


higher dose of 44 µg. However, no studies were identified using this dose 


that recruited patients after 2000 for the MTC and therefore the results 


presented in 


************************************************************************************


************************************************************************************


********************************************************************** 


Table 3 refer to the 44 µg dose. The 22 µg dose of Rebif was 


considered separately; based on the results of a separate MTC that 


included studies with patient recruitment prior to 2000. The manufacturer 


estimated the rates for this dose by calculating the ratio of relative 


effectiveness of the 22 µg and 44 µg doses (for all outcomes) using all of 


the data that were available (including pre 2000 recruitment). This ratio 


was then used to calculate the effectiveness of the 22 µg dose from the 


results for the 44 µg dose for the studies that recruited after the year 


2000. It was estimated that 22 µg Rebif ********the risk of 3 month SAD 


compared with placebo ******************************************* and that 
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teriflunomide was associated with *****all-cause discontinuations than 22 


µg Rebif


Table 3 Mixed treatment comparison with teriflunomide (base case and ‘All 
Years’ analyses) 


 ******************************* 


Comparator ARR  
(rate ratio) 
(95% Credible 
interval [CrI]) 
>1 favours 
comparator 


Proportion 
relapse free 
(odds ratio) 
>1 favours 
teriflunomide 


3 month SAD  
(hazard ratio) 
>1 favours 
comparator 


Discontinuation 
(odds ratio) 
>1 favours 
comparator 


Discontinuation 
due to AE 
(odds ratio) 
>1 favours 
comparator 


Base case (post-2000) results 


Placebo 0.67 
(0.57–0.77) 


0.71  **************** 
(0.53–0.92) 


***************** ****************) 


Betaferon 0.98  
(0.73–1.31) 


0.58 **************** 
(0.30–1.12) 


***************** **************** 


Avonex 0.86  
(0.69–1.05) 


0.77 **************** 
(0.50–1.24) 


**************** **************** 


Rebif 
44µg  


1.06 
(0.84–1.35) 


0.90 **************** 
(0.54–1.45) 


**************** **************** 


GA (20 mg) 1.05 
(0.83–1.31) 


0.76 **************** 
(0.45–1.30) 


**************** **************** 


Fingolimod 
(0.5 mg) 


1.45 
(1.17–1.80) 


0.95 **************** 
(0.64–1.35) 


**************** **************** 


Natalizumab 
(300 mg) 


2.12 
(1.63–2.75) 


1.22 **************** 
(0.77–1.94) 


**************** **************** 


‘All Years’ results 


Placebo Not reported **************** Not reported **************** **************** 


Betaferon **************** **************** **************** 


Avonex **************** **************** **************** 


Rebif 
44µg  


**************** **************** **************** 


GA (20 mg) **************** **************** **************** 


Fingolimod 
(0.5 mg) 


**************** **************** **************** 


Natalizumab 
(300 mg) 


**************** **************** **************** 


Taken from tables B6.7.10, B6.7.13, B6.7.16, B6.7.19 and B6.7.22 (pages 175-181 of the manufacturer’s 
submission) and tables 17-19 of the ERG report (pages 54-57) . GA: Glatiramer acetate; ARR: annualised 
relapse rate; SAD: sustained accumulation of disability over 3 months; AE: adverse events. 
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Teriflunomide compared with glatiramer acetate  


4.10 Based on the MTC, teriflunomide was associated with a 


********************************** probability (odds) of all-cause 


discontinuation compared with glatiramer acetate. However, 


**************************** differences in ******************************


Table 3


 


reported between the 2 treatments ( ).    


Teriflunomide compared with Fingolimod 


4.11 Based on the MTC, teriflunomide was associated with a statistically 


significantly higher rate of annualised relapse compared with fingolimod. 


**************************************************** ****************************** 


Table 3reported between the 2 treatments ( ).   


Teriflunomide compared with Natalizumab 


4.12 Based on the MTC, teriflunomide was associated with a statistically 


significantly higher rate of annualised relapse compared with natalizumab. 


***********************************************************************************


Table 3


 


reported between the 2 treatments ( ).   


Highly active and rapidly evolving severe disease 


4.13 The manufacturer conducted 2 separate indirect comparisons of 


teriflunomide for the subgroups of patients with HA and RES disease in 


TEMSO. For the HA subgroup the relative risks for annualised relapse 


rate and 3 month SAD were in favour of **************compared with 


************For the RES subgroup, the relative risk for annual relapse rate 


was in favour of **************compared with ******************** the relative 


risk for 3 month SAD favoured ************ 


Table 4 Results of direct and indirect comparisons for highly active disease 
and rapidly evolving disease subgroups 


The 95% confidence intervals 


were not provided for these indirect treatment comparisons.    


 Data source Treatment ARR (95% 
CI) 


Relapse 
free  


3 month 
SAD 


Discont. Discont. 
due to AE 


Highly 
active 


TEMSO Placebo (n=10) *************
******* 


******* ******* ******* ******* 
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disease Teriflunomide 
(n=11) 


*************
**** 


********* ********* ******** ********* 


Teriflunomide 
vs. placebo 
(RR) 


*************
*************
** 


*************
*************
***** 


*************
*************
** 


*************
*************
*** 


*************
*************
*** 


Fingolimod 
EPAR 


Fingolimod vs. 
placebo (RR) 


0.57 
(0.28–1.16) 


n/a 0.77 
(0.31–
1.921) 


n/a n/a 


MS Teriflunomide 
vs. fingolimod 
(RR) 


n/a ***** n/a **** n/a 


Rapidly- 
evolving 
severe 
disease 


TEMSO Placebo (n=39) *************
******* 


********* ********** ******** ******** 


Teriflunomide 
(n=33) 


*************
****** 


********** ********* ********** ******** 


Teriflunomide 
vs. placebo 
(RR) 


*************
*************
* 


*************
*************
** 


*************
*************
** 


*************
*************
*** 


*************
*************
*** 


NICE sub. 
(Natalizumab) 


Natalizumab vs. 
placebo (RR) 


0.81 (0.70–
0.88) 


n/a 0.47 (0.24–
0.93) 


n/a n/a 


MS Teriflunomide 
vs. natalizumab 
(RR) 


n/a ***** n/a **** n/a 


RR: relative risk; Discont: discontinuation; Sub: submission; MS: Manufacturers submission. Adapted from tables B6.7.11, 
B6.7.12, B6.7.14, B6.7.15, B6.7.17, B6.7.18, B6.7.20, B6.7.21, B6.7.23, B6.7.24. of the manufacturers submission (pages175-
182) 


Adverse events 


4.14 The manufacturer states that almost all patients treated with teriflunomide 


reported at least one treatment emergent adverse event. However for the 


majority of events, incidence was similar to placebo and 


were***************************************** Table 5 as summarised in . 


Rates of all-cause discontinuation, however, were higher with 


teriflunomide than placebo in all of the trials. Rates of discontinuation due 


to adverse events were higher for teriflunomide compared with placebo, 


*****************************. The manufacturer’s meta-analysis 


************************************************* of discontinuations because of 


adverse events, ******* all-cause discontinuations, for teriflunomide 


compared with placebo. The following adverse events were stated by the 


manufacturer to be of note: diarrhea, nausea, vomiting, liver function, 


parathesias and dysaethesias, infections and alopecia.  
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Table 5 Adverse events in all of the trials 
 TEMSO 


Teriflunomide 
vs. placebo 
 


TOWER 
Teriflunomide 
vs. placebo 


Study 
2001 


Meta-
analysis 


Study 2001 
extension  


TEMSO 
extension  


TENERE 
Teriflunomide 
vs. Rebif 44µg 


Adverse 
events 


87.5% vs. 
90.8% 


86.3% vs. 
83.1% 


NS Not done 100% 92.7% vs. 
96.0% 


***** 


Serious 
adverse 
events 


12.8% vs. 
15.9% 


11.9% vs. 
12.2% 


NS Not done 28.8% 5.5% vs. 
6.9% 


***** 


All-cause 
disc. rates 


26.5% (terif.) 33.9% vs. 
32.1% 


21.0% 
vs. 
7.0% 


45.4% *************
*************
****** 


19.8% vs. 
28.8% 


***** 


Disc. due 
to adverse 
events 


10.9% vs. 
8.1% 


15.6% vs. 
6.7% 


14.2% 
vs. 
7.0% 


19.7% *************
*************
***** 


10.9% vs. 
21.8% 


**** 


Mortality 0 2 
teriflunomi
de neither 
related to 
drug 


0 Not done 1 death 
(underlying 
disease and 
concomitant 
medications 
may have 
been 
contributory) 


No deaths 
occurred 


*************
*************
*************
*************
*************
***** 


Adapted from tables 11 and 12 in the ERG report (page 46). Teriflunomide values are stated first. Disc: discontinuation 


 


Evidence review group comments 


 
4.15 The Evidence Review Group (ERG) concluded that overall the searches 


for the systematic literature review were appropriate and well 


documented. However, the ERG noted that there was a protocol of a 


Cochrane systematic review of teriflunomide missing and that the search 


strategy could potentially have missed further useful studies, although this 


was unlikely.  


Placebo-controlled trials and meta-analysis 


4.16 The ERG considered the generalisability of the placebo-controlled clinical 


trials to UK clinical practice. It noted that although the majority of the 


patients in the trials had RRMS (at least 87%), the trials also included 


people with primary progressive MS and SPMS. They noted that Study 


2001 used the Poser rather than McDonald criteria to diagnose patients 


with MS, and stated that the McDonald criteria were more appropriate and 


generalisable to current clinical practice. The ERG noted that baseline 
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EDSS scores and relapse rates were lower in the TEMSO, TOWER and 


Study 2001 trials than in the UK risk sharing scheme. The ERG 


commented that the trial populations may be more reflective of a 


treatment naïve population than was studied in the initial period of the risk 


sharing scheme. However, it concluded that overall the differences were 


not large and that the trial populations can be considered generalisable to 


the UK population.  


4.17 The ERG commented that all placebo-controlled clinical trials were of 


short duration considering the lifelong duration of MS and infrequency of 


relapses, and therefore may not adequately capture differences in relapse 


rates. Of particular note, Study 2001 lasted only 36 weeks. The ERG also 


noted that the European Medical Association (EMA) suggests that a trial 


duration of at least 2 years is needed to accurately assess relapses and 


disability progression. Furthermore, the ERG noted that quality of life and 


mortality data were limited to 2-year follow up and supplemented by 


longer-term extension studies, which were not placebo-controlled and 


therefore did not account for the natural history of the disease.  


4.18 The ERG noted that the TEMSO and TOWER trials reported SAD for at 


least 3 months and that the EMA recommends 6-month comparative SAD 


data. The ERG commented that 6 month SAD would be preferable to 3 


month SAD because there is a strong possibility of improvement to a 


better EDSS state at 3 months, and that benefits observed at 3 months 


may not be sustained over a longer period. In addition, improvements can 


be seen after 3 month SAD because the disability may not be permanent. 


The ERG noted that the manufacturer provided evidence that a large 


proportion of patients in both groups of the trials did not have persistent 


disability (that is, their disability regressed). They ERG also noted that 


teriflunomide was not associated with a statistically significant reduction in 


SAD for at least 6 months compared with placebo in TEMSO or in 


TOWER, and that meta-analysis of 6 month SAD was not provided by the 


manufacturer. 
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4.19 The ERG reviewed the meta-analyses of the placebo-controlled trials that 


were presented by the manufacturer. The ERG commented that a random 


effects model, chosen by the manufacturer, may not have been 


appropriate because of the small number of studies (2 or 3 in each 


analysis). The ERG noted that there were some differences between 


Study 2001and the Phase III trials TEMSO and TOWER. The ERG noted 


that a higher proportion of patients in Study 2001 received previous 


disease-modifying treatments compared with TEMSO and TOWER. It also 


noted that Study 2001, as a proof of concept study, was small (61 patients 


per treatment arm) and study duration was just 36 weeks so relapse rates 


may not have been robust. Furthermore, it noted that EDSS scores were 


higher and more patients discontinued treatment in the teriflunomide arm 


of Study 2001. The ERG stated that these differences suggested that 


pooling the results of Study 2001 with TOWER and TEMSO was subject 


to clinical heterogeneity, which could result in statistical heterogeneity. It 


noted that Study 2001 was excluded from the 3 month SAD meta-analysis 


because of the short duration of this trial. The ERG commented that it was 


questionable whether Study 2001 should have been included in analyses 


for other outcomes because of its short duration and differences between 


the arms in previous treatment.   


TENERE trial 


4.20 The ERG noted that the TENERE trial may not have been adequately 


powered to detect statistically significant differences in all investigated 


outcomes. 


************************************************************************************


************************. The ERG commented that because TENERE was 


not a double-blind trial, it was likely to have biased the evaluation of the 


primary outcome in favour of teriflunomide (which relies on patient-


reported symptoms). The ERG also noted that there were some 


differences between the treatment arms, in the proportion of patients 


************************************************** (****of the Rebif 44µg 
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treatment group versus ******


Mixed treatment comparison   


in the teriflunomide arm) and commented 


that this makes the results of the trial difficult to interpret. 


4.21 The ERG noted that the MTC included all of the relevant comparators. 


They stated that only one potentially relevant trial was missed, but that it 


would probably not have had a major impact on the estimates of the 


relative effectiveness of teriflunomide. Overall the ERG concluded that the 


MTC was inclusive with very few trials omitted. 


4.22 The ERG stated that the methods of the MTC were appropriate, except 


that neither a formal assessment of consistency (in terms of any 


differences with the results reported in the direct head-to-head studies) 


nor an assessment of model fit using residual deviance were reported. 


Informal checks for consistency by the ERG did not identify major 


problems except the comparison of Betaferon with placebo (3 month SAD 


HRs of 1.21 in the MTC compared with 0.68 in the TENERE study) and to 


a lesser extent the comparison of teriflunomide with Rebif 44µg, 


generated by the smaller base case network for 3 month SAD. The ERG 


noted that this inconsistency may have contributed to the favourable 


results for teriflunomide compared with the beta-interferons generated by 


the MTC (particularly the base case analysis). The ERG also noted that 


the results of the ‘All Years’ MTC were more consistent with the direct trial 


results. The ERG commented that the relative effect of teriflunomide for 3 


month SAD was a key driver in the economic model and therefore the 


MTC results for this outcome are very important. 


4.23 The ERG’s one major criticism of the manufacturer’s MTC was that pre-


2000 trials were excluded in the base case analysis.  It noted that one of 


the reasons stated for this cut off was the change in diagnostic criteria in 


2000 from Poser to McDonald. It also noted that the McDonald criteria 


generally identify patients much earlier in the disease course (with less 


frequent or severe symptoms) and that a change in diagnostic criteria may 
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have a considerable impact on the baseline disease activity, in terms of 


relapse rates, of the patient population being studied. However, the ERG 


noted that the MTC included 5 studies that had used the earlier Poser 


criteria. The ERG suggested in a clarification request that the 


manufacturer should have conducted an ‘All Years’ MTC with baseline 


relapse rate included as a covariate because it would have included all 


the trial data but would have accounted for any heterogeneity in baseline 


annualised relapsed rates. Similarly, the ERG suggested that additional 


analyses adjusting for other baseline covariates, including disease 


duration, EDSS and previous DMT use should have been provided by the 


manufacturer. However, in response to clarification the manufacturer 


commented that it was unable to provide these analyses in the timeframe 


allowed. The ERG noted that the impact of the 2000 cut-off date was that 


all but one of the placebo controlled trials of beta-interferons and 


glatiramer acetate were excluded. They commented that whilst the 


manufacturer’s concerns regarding inclusion of older trials were justified to 


some extent, neither the base case nor the ‘All Years’ analysis were 


optimal, and that omission of the placebo-controlled beta interferon trials 


from the base case analysis reduced the reliability of the results. 


4.24 The ERG reviewed the trials that were included within the MTC and noted 


that some had a short duration, in both the base case and ‘All Years’ 


networks. For example, the network for the outcome of annualised relapse 


rate included 11 trials, and the network for the outcome of 3 month SAD 


included 3 trials, of less than or equal to 12 months duration. The ERG 


again commented that 12 months is a short duration for assessing 


infrequent events such as MS relapse or confirmed progression 


associated with MS relapse. However, the ERG did not re-run the MTC 


analyses after excluding these trials of shorter duration. The ERG 


commented that it was unclear what impact this may have, especially 


considering outcomes such as relapse and SAD.  
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Subgroups 


4.25 The ERG reviewed the clinical effectiveness evidence provided for the 


highly active (HA) and rapidly-evolving severe (RES) subgroups. The 


ERG commented that the results were of limited value because,  


*********the subgroup analyses indicated that 


************************************************************************************


************************************************************************************


Adverse events 


  


4.26 The ERG noted that the manufacturer’s submission did not include a 


synthesis of adverse effects data that could be readily checked against 


supporting tables. Furthermore, they noted that the relatively short 


duration of the placebo-controlled trials limits the assessment of any 


differences in mortality and less frequently reported adverse events. The 


ERG noted that meta-analysis of the 3 placebo-controlled trials showed 


that patients were ********************** to discontinue treatment because of 


adverse events compared with placebo. They commented further that 


although a ******* number of patients in the Rebif 44µg arm in TENERE, 


discontinued treatment because of adverse events, this needs to be 


interpreted in the light of a 


******************************************************************************


5 Comments from other consultees 


. The 


ERG commented that the impact of this difference is unknown.  


5.1 The professional organisations stated that treatment of RRMS includes 3 


categories: treating relapses, treating symptoms and disease modifying 


treatments. The patient organisations commented on the limitations of the 


currently available treatments, stating that people with MS sometimes do 


not start or continue treatment with DMTs because of the side effects, or 


anxiety about injections. The professional organisations stated that it was 


anticipated teriflunomide would be positioned as first line treatment 
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alongside beta-interferon and glatiramer acetate as efficacy and safety 


profiles were comparable.  


5.2 Professional and patient organisation statements clarified that there are 


no other oral first line DMTs. Patient organisations stated that the vast 


majority (95%) of people with MS would prefer to oral treatment. They 


commented that for people with MS their symptoms, such as tremors and 


numbness in the hands, could make taking an injection difficult. 


Furthermore they described the pain and stress associated with injecting 


as well as the inconvenience of taking needles on holidays, or business 


trips. The patient organisations highlighted the significant impact MS has 


on patients, their families and carers, noting that MS is often diagnosed at 


an age when people are developing careers, starting families and taking 


on financial obligations. They also stated that relapses have a profound 


impact on ability to work, daily activities, social life and relationships.  


5.3 Patient organisations stated that they expect teriflunomide to reduce 


relapses, reduce disability progression, reduce administration of steroids 


and hospital admission, and improve quality of life and symptom control. 


Patient organisations emphasised that teriflunomide’s oral route of 


administration was a particular benefit to patients especially for people 


who have difficulty with self-injection. They recognised the side effects of 


teriflunomide are gastrointestinal symptoms, thinning of hair, raised liver 


enzymes, skin rashes, weight loss, infections and hypertension.  


5.4 A professional organisation stated that teriflunomide is a metabolite of 


leflunomide which has been an established treatment for rheumatoid 


arthritis for more than a decade. Leflunomide can cause interstitial lung 


disease, lung fibrosis and liver failure and therefore regular monitoring for 


these may be needed.   


5.5 Professional organisations stated that teriflunomide would offer an 


additional DMT for patients, but may not increase the number of patients 


receiving therapy overall. They commented that the monitoring 
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requirements would not be more extensive than those for currently 


available treatments. 


6 Cost-effectiveness evidence 


6.1 The manufacturer provided a de novo model to estimate the cost 


effectiveness of teriflunomide. In addition, the manufacturer conducted a 


systematic literature review that identified two cost effectiveness studies 


for RRMS, although neither included teriflunomide. These were used to 


inform the manufacturer’s model. 


6.2 The manufacturer submitted a multi-state Markov model (Figure 2). The 


health states in the model were defined by disability level (EDSS scores 


0-9) and patients with RRMS can enter the model in states 0-7. In each 


cycle, patients can remain in the same state, progress to a worse state 


(patients cannot regress to a better state), transfer to a secondary 


progressive MS (SPMS) health state, or die. Health states for SPMS were 


included because this represents the clinical progression of RRMS. It was 


assumed that when progressing from RRMS to an SPMS state the 


patient’s disease would also progress by 1 EDSS state. In addition, in 


each cycle patients can withdraw from treatment, discontinue treatment 


after reaching the EDSS limit for which a DMT is allowed (EDSS 6), or 


experience relapse and adverse events. The probability of death was 


dependent on the EDSS state, age and ratio of females to males. The 


transition probabilities, discontinuation rates, relapse rates, and adverse 


event rates throughout the model were based on trial data, or taken from 


the literature, as summarised in Error! Reference source not found.. 
Treatment effects on disability and relapse were assumed to be constant 


over time. In the base case, patients discontinued treatment if they 


converted from the RRMS to SPMS states or progressed to an EDSS 


state greater than 6. In the manufacturer’s sensitivity analyses, treatment 


could be continued in SPMS but the treatment effect was reduced by 50% 


when patients converted from RRMS to SPMS. It was assumed that 
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withdrawal rates would not persist over the whole period of the model and 


therefore after 2 years the rate was estimated to decrease by 50% (based 


on clinical opinion). The cycle length was one year, and the time horizon 


was a lifetime time horizon, assumed to be 50 years with a mean starting 


age of 38 years (based on the UK risk sharing scheme cohort). The 


manufacturer stated that the analyses used an NHS and PSS perspective 


and applied a 3.5% discount rate on costs and health effects.  


Figure 2 Schematic of the manufacturer’s model 


 


Table 6 Source of the manufacturer’s model inputs 
Model input Source (in base case) Source (sensitivity 


analyses) 
Demographic profile of RRMS 
patients entering the model 
(EDSS score, age, female to 
male ratio) 


• UK risk sharing scheme (Pickin 
et al. 2009) 


• TOWER and 
TEMSO studies 


Natural disease progression  
(transition between EDSS 
states, conversion from 
RRMS to SPMS) 


• Real world longitudinal 
observational disability 
progression data from the 
London Ontario data set (1989) 
for most values 


• Placebo arms of TOWER and 
TEMSO used for transition from 
EDSS 0 


• n/a 


Disease progression 
(treatment effect) 
(transition between EDSS 
states, conversion from 
RRMS to SPMS) 


• Adjusted the natural history 
transition matrix by the relative 
treatment effect (3-month SAD) 
versus placebo derived from the 
manufacturer’s MTC 


• No treatment effect applied to 
RRMS to SPMS conversion 


• ‘All years’ MTC 
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rates (conversion rates 
dependent on EDSS states) 


Relapses  
Relapse rate and severity 
within each EDSS state 
(modelled as relapses leading 
to hospitalisation, or not 
leading to hospitalisation) 


• Held et al. 2005 (relapse rate 
per year since diagnosis) and 
Orme et al 2007 UK MS survey 
(applied to Held et al. to 
estimate the annual relapse rate 
for each EDSS state) 


• Dee at el. 2012 used to estimate 
the proportion of relapses that 
lead to hospitalisation 


• Patzold et al 
1982 and Orme 
et al 2007 


• Proportion of 
relapses that 
lead to 
hospitalisation 
from placebo 
arms of TEMSO 
and TOWER 


Relapses (treatment effect) • MTC used to estimate 
annualised relapse rates 


• Hospitalisation due to relapse 
(data applied to base rate): 
• Teriflunomide: TEMSO 
• Rebif 44 µg and fingolimod: 


data from individual trials 
• Betaferon, Rebif 22 µg, 


Avonex, glatiramer acetate: 
assumed same as Rebif 44 
µg 


• Natalizumab: assumed same 
as fingolimod 


• ‘All years’ MTC 
used to estimate 
annualised 
relapse rates 


Discontinuation/withdrawal 
rates 
(all cause, for all treatments) 


• Base case MTC 
• For teriflunomide, manufacturer 


estimated average withdrawal 
rates from TENERE, TEMSO, 
TOWER and Study 2001 trial, 
and combined this with the MTC 
data 


• ‘All years’ MTC 


Mortality 
(per EDSS state, irrespective 
of whether its RRMS or 
SPMS) 


• Used the all-cause mortality 
rates of the UK general 
population (England and Wales 
life tables 2008-2010) and 
applied a relative increase per 
EDSS state. EDSS 0 is not 
associated with an increased 
mortality risk. 


• Mortality rate increase with 
EDSS state estimated from 
Pokorski et al. 1997 


• n/a 


Adverse events 
 
 


• MTC data (rather than using the 
MTC base case, used all  years 
MTC) 


• Adverse event 
probability in all 
years equal to 
probability for 
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• Captured AEs that had a greater 
than or equal to 4% difference in 
occurrence compared with 
placebo 


year 1 


 


6.3 The manufacturer’s base case analyses compared teriflunomide with a 


blended comparator of Rebif 22 µg, Rebif 44µg, Avonex, Betaferon and 


glatiramer acetate. The blended comparator was calculated as the 


weighted average of the clinical efficacy, costs utility inputs on the basis of 


UK market share data. The manufacturer also conducted a full 


incremental analysis, comparing teriflunomide with the individual 


treatments: glatiramer acetate, Rebif 22 µg, Rebif 44µg, Avonex, 


Betaferon and aggregated Rebif. The manufacturer also considered 


treatment sequencing in scenario analyses (see 6.9 and 6.10).The 


manufacturer provided separate analyses of teriflunomide compared with 


fingolimod and natalizumab for the RRMS and the RES and HA 


subgroups.  


6.4 The manufacturer’s model applied utility values to each of the EDSS 


states (Table 7). The manufacturer collected EQ-5D data in the TEMSO 


study but did not apply these data in the model on the basis that this study 


was an international study and may not be representative of the UK 


population. *************** ************************* *************************** 


******** The utility values in the manufacturer’s model were estimated from 


Orme et al (2007) which was a UK survey of health related quality of life in 


(EQ-5D) in people with MS. Of note, EDSS states 8 and 9 had negative 


utility values indicating a state worse than death. Disutilities were applied 


for relapse, caregiving and adverse events. The disutility for relapse was 


estimated from Orme et al. 2007, and a US study (Prosser et al 2003) was 


used to estimate the disutility for relapse leading to hospitalisation. 


Disutility values taken from a study by Gani et al. (2008) were applied for 


caregivers and took into account the time spent caring for the patient 


(which was taken from Orme et al). Disutility values were applied for each 







CONFIDENTIAL 


 


National Institute for Health and Care Excellence 31 of 48 


Premeeting briefing – Teriflunomide for the treatment of relapsing forms of multiple sclerosis 


Issue date: August 2013 
 


adverse event, as summarised in Table 7, which were taken from the 


published literature. These values refer to the annual disutility of each 


event. However, the duration of each event was also accounted for to 


calculate the annual disutility, and was treatment specific.. The adverse 


events included nausea, diarrhoea, hair thinning, fatigue, headache, 


immediate post-injection systemic reactions, arthralgia and influenza like 


symptoms.  


Table 7 Utility values (applied per annual cycle) in the manufacturer’s model 
State Expanded disability status scale (EDSS) score 


0 1 2 3 4 5 6 7 8 9 


Relapsed 
remitting multiple 
sclerosis 


0.870 0.799 0.705 0.574 0.610 0.518 0.460 0.297 −0.049 −0.195 


Secondary 
progressive 
multiple sclerosis 


0.045 less than relapsed remitting multiple sclerosis 


Caregiver 
disutility 


0.000 −0.001 −0.003 −0.009 −0.009 −0.020 −0.027 −0.053 −0.107 −0.140 


Relapse disutility 
(without 
hospitalisation) 


−0.0089 


Relapse disutility 
(with 
hospitalisation) 


−0.0297 


Nausea disutility −0.0001 (teriflunomide) 


Diarrhoea 
disutility 


−0.0004 (teriflunomide, fingolimod) 


Hair thinning 
disutility 


−0.0070 (teriflunomide) 


Fatigue disutility −0.0004 (natalizumab) 


Arthralgia 
disutility 


−0.0034 (natalizumab) 


Headache 
disutility 


−0.0002 (natalizumab, Avonex, Rebif) 


Injection site 
reaction disutility 


−0.0000 (glatiramer acetate, Betaferon, Rebif ) 


Influenza-like 
symptoms 
disutility 


−0.0005 (glatiramer acetate, Avonex, Betaferon, Rebif) 


Adapted from tables B7.4.6 and B7.4.7 of the manufacturers submission 


6.5 The costs applied in the manufacturer’s model are summarised in Table 


8Error! Reference source not found. and Table 9. The manufacturer’s 


model used NHS reference costs and the payment by results (PbR) tariff 
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to estimate the costs of administration, monitoring and adverse events 


associated with each treatment. The manufacturer assumed that 


teriflunomide was not associated with administration costs because it is 


an oral treatment. In addition, some costs were derived from the literature; 


health state costs (including direct medical costs and direct non-medical 


costs) were derived from Tyas et al 2007, and the cost associated with 


relapse from Dee at al 2012. The resource use and costs applied in the 


model were validated by the manufacturer’s clinical experts. Fingolimod is 


associated with a simple discount through a patient access scheme 


agreed with the Department of Health. However, the magnitude of this 


discount was not available to the manufacturer and therefore has not 


been applied in the base case analysis (but was explored in sensitivity 


analysis, using a range of discounts).  


Table 8 Annual costs associated with technologies in the manufacturer’s 
model 
 Tech. cost  Admin. 


cost  
(year 1)  


Admin. 
cost  
(year 2+)  


Monitoring 
cost  
(year 1)  


Monitoring 
cost  
(year 2+)  


Total  
(year 1)  


Total  
(year 2+)  


Teriflunomide 
(including PAS) 


0  *****  0  407.12  368.24  ********* ********* 


44μg Rebif  8,942 174 0  355.28  346.64  9,471.28  9,288.64  
22μg Rebif  7,513  174  0  355.28  346.64  8,042.28  7,859.64  
Avonex  8,502  174  0  355.28  346.64  9,031.28  8,848.64  
Betaferon  7,259  174  0  355.28  346.64  7,788.28  7,605.64  
Glatiramer 
acetate  


5,823  174  0  338.00  338.00  6,335.00  6,161.00  


Fingolimod  19,110  474  0  641.74  346.64  20,225.74  19,456.64  
Natalizumab  14,690  6162  6162  493.46  493.46  21,345.46  21,795.26  
Blended 
comparator  


7,721 174  0  351.22  344.61  8,246.30  8,065.69  


Tech: Technology; Admin: administration. Taken from Table B7.5.8 of the manufacturers submission (page 296) 


Table 9 Health state costs (applies to RRMS and SPMS, Tyas et al) included in 
the manufacturer’s model 
EDSS health state Direct medical costs 


(£) 
Other direct non-
medical costs (£) 


Total (£) 


0 336.19 5334.58 5670.77 
1 200.23 5779.54 5979.77 
2 399.23 6734.96 7134.19 
3 1315.10 9565.40 10880.51 
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4 1294.09 6461.81 7755.90 
5 2056.70 9488.77 11545.48 
6 3025.73 9811.37 12837.10 
7 8595.14 15761.47 24356.62 
8 13806.12 20810.53 34616.65 
9 19704.31 12914.96 32619.28 
10 0 0 0 
 


6.6 All cost effectiveness results presented here include the patient access 


scheme discount for teriflunomide. The base case results are presented in 


Table 10. Teriflunomide dominated the blended comparator for both the 


deterministic and probabilistic analyses, resulting in more QALYs and 


lower costs. The cost-effectiveness acceptability curve provided by the 


manufacturer showed a 63% probability of teriflunomide being cost 


effective at a £20,000 per QALY threshold. 


Table 10 Manufacturer’s base case results (teriflunomide vs. blended 
comparator) 
Analysis Total 


costs 
Difference 
in costs 


Total 
QALYs 


Difference 
in QALYs 


ICER 


Probabilistic 
base case 


Teriflunomide −5491 ******* 0.201 ***** Teriflunomide 
dominates Blended 


comparator 
******* ***** 


Deterministic 
base case 


Teriflunomide −6724 ******* 0.288 ***** Teriflunomide 
dominates Blended 


comparator 
******* ***** 


Adapted from table 2 and 4 of the manufacturers patient access scheme submission 
 


6.7 The manufacturer conducted one way sensitivity analyses which showed 


that the cost effectiveness of teriflunomide was most sensitive to the 


hazard ratio for disability progression (for the blended comparator and 


teriflunomide), the blended comparator withdrawal rate, disease costs and 


annual relapse rates (for teriflunomide and the blended comparator). For 


each of the analyses teriflunomide continued to dominate the blended 


comparator, except when the hazard ratios for disability progression were 


varied. When applying the lower 95% confidence interval for the blended 


comparator disability progression hazard ratio, teriflunomide was 
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dominated by the blended comparator (resulting in higher costs and lower 


QALYs). When applying the upper 95% confidence interval for the 


teriflunomide disability progression hazard ratio, the ICER for 


teriflunomide compared with the blended comparator was £20,613 per 


QALY gained.  


6.8 The manufacturer conducted scenario analysis that explored treatment 


sequencing. The sequences explored (Table 11) were based on clinical 


opinion. As part of these analyses the manufacturer applied 2 PAS prices 


for finglolimod (£11,000 and £13,000), as well as the list price.  


Teriflunomide dominated the blended comparator for in all scenarios, 


irrespective of the size of PAS discount for finglolimod. 


Table 11 Treatment sequencing scenarios 
 Intervention sequence Comparator sequence 
Scenario 1st  2nd  3rd  1st  2nd  3rd  
Base case  Teriflunomide  BSC  BSC  Blended 


comparator  
BSC  BSC  


1  Teriflunomide  Fingolimod  BSC  Blended 
comparator  


Fingolimod  BSC  


2  Teriflunomide  Natalizumab  BSC  Blended 
comparator  


Natalizumab  BSC  


3  Teriflunomide  Blended 
comparator  


Fingolimod  Blended 
comparator  


Blended 
comparator  


Fingolimod  


4  Teriflunomide  Blended 
comparator  


Natalizumab  Blended 
comparator  


Blended 
comparator  


Natalizumab  


 


6.9 The manufacturer conducted a number of additional scenario analyses. 


Teriflunomide dominated when compared with the blended comparator for 


all scenarios. The following were investigated: 


• Clinical data sourced from all-years, ≥80% RRMS MTC 


− inclusive of all studies 


• Clinical data sourced from all-years, ≥80% RRMS MTC excluding a 


study by Bornstein et al. of glatiramer acetate compared with placebo  


− Bornstein was excluded becasue it did not use EDSS to measure 


disability progression 
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• Natural history costs from Karampampa, 2012  


− The costs from Karampampa are lower than the base case for EDSS 


states 0-3, but higher for the more severe EDSS states. 


• Relapse costs from Tyas, et al., 2007  


− Using the values from Tyas means the costs for relapse are the 


same irrespective of hospitalisation.  


• Baseline EDSS utility score from TEMSO study  


− For EDSS states 0-6 values from the TEMSO study were greater 


than the baseline values.  


• Disutility of relapse from Orme et al., 2007  


− The disutility values are larger from Orme 2007 than Gani, which 


was used in the base case (relapse with hospitalisation −0.0589 vs. 


−0.0297; relapse without hospitalisation −0.0178 vs. −0.0089, 


respectively) 


• Initial EDSS distribution from TOWER and TEMSO studies  


− The EDSS distribution in the trials covered a lower range than used 


in the base case (see page 237 of manufacturers submission)  


• Starting age and female:male ratio from TOWER and TEMSO studies 


− The mean age was slightly lower in TOWER and TEMSO than the 


UK data (39.3 years vs. 37.9 years)  


− The female:male ratio was slightly lower in TOWER and TEMSO 


than the UK data (2.98:1 vs. 2.52:1) 


• Natural history relapse rate from Patzold, 1982  


− These data analysed dates from 1976 to 1980, and estimated lower 


relapse rates  


• Proportion of relapses leading to hospitalisation from placebo arms of 


TEMSO and TOWER studies 


− The base case uses data from Dee at al., which estimated a 20% 


hospitalisation rate and was considered to be more representative of 


the UK population. The rate in the TEMSO and TOWER studies was 


30.7%.  
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• Probability of adverse events in subsequent years equal to adverse 


events in year 1 


− The base case assumes that some adverse event rates decrease 


after the first year, for example injection site reactions, hair thinning, 


and influenza like symptoms.  


 


6.10 The manufacturer also presented fully incremental analyses that 


compared teriflunomide to the individual comparators. The manufacturer 


conducted scenario analyses using the base case (post 2000) MTC 


values, the ‘All Years’ MTC data, the ‘All Years’ MTC values without 


Bornstein et al, and the base case (post 2000) MTC values with the 


inclusion of treatment with licensed beta interferons in SPMS. In the 


probability analyses, teriflunomide dominated each of the individual 


comparators for the majority of scenarios with the following exceptions: 


‘All Years’ MTC: £86,866 per QALY gained for teriflunomide compared 


with glatiramer acetate; ‘All Years’ MTC without Bornstein et al: £21,062 


per QALY gained for teriflunomide compared with glatiramer acetate, and 


£301,857 per QALY gained for Rebif 22 µg compared with teriflunomide; 


and  basecase MTC with SPMS treatment: and £105,604 per QALY 


gained for Rebif 44µg compared with teriflunomide. 


6.11 The manufacturer presented cost effectiveness results for 2 subgroups; 


the HA and RES populations. These results are presented in Table 12. 


For the HA subgroup, teriflunomide dominated fingolimod. For the RES 


subgroup, teriflunomide was associated with an ICER of £63,107 per 


QALY gained compared with natalizumab. 


Table 12 Manufacturer’s cost effectiveness results for the highly active 
disease and rapidly resolving disease subgroups (Probabilistic Results) 
Scenario  Treatment Total 


costs 
(£) 


Total 
QALYs  


Inc 
costs 
(£)  


Inc 
QALYs  


ICER (£)  


Highly 
active 
disease 


Fingolimod 
at £11,000 
per year  


Teriflunomide ******* -67,826  ****** 0.725  Teriflunomide 
dominates  Fingolimod ******* ***** 


Fingolimod Teriflunomide ******* -35,084  ****** 0.746  Teriflunomide 
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at list price  Fingolimod ******* dominates ***** 
Rapidly evolving 
disease 


Teriflunomide ******* 30,133 ***** 0.477 63,107 
Natalizumab ******* ***** 


In: Incremental; ICER: Incremental cost-effectiveness ratio; QALY: quality adjusted life year,  
 


Evidence review group comments 


6.12 The ERG reviewed the manufacturer’s model and economic systematic 


review. The ERG commented that the manufacturer undertook a 


comprehensive, well rounded systematic literature review and provided a 


de novo cost effectiveness model that was flexible to sensitivity and 


scenarios analyses. During clarification, an error was identified in the 


manufacturer’s model and was corrected throughout the ERG analyses 


shown below. Of note, teriflunomide dominates the comparator throughout 


much of the ERGs analyses when the PAS discount for teriflunomide is 


applied. Therefore the results without the PAS discount have also been 


presented to show the impact each scenario has on the ICER.  


6.13 The ERG conducted some sensitivity analyses to determine the key areas 


of uncertainty in the manufacturer’s model. The ERG’s analyses 


compared teriflunomide with the blended comparator and also Rebif 44 


µg, because it has head to head trial results. These analyses showed that 


the ICER increased compared to the blended comparator and Rebif 44 µg 


in all scenarios, with the exception of the scenario where an increased 


withdrawal rate was assumed. The ERG identified the following as the key 


drivers in the model and conducted scenario analyses to explore them 


further:  


• The choice of comparator (see 6.14) 


• The natural history and the rate of transition to SPMS (see 6.15) 


• The hazard ratio of progression and the “waning” of the treatment effect 


(see 6.16) 


• The health related quality of life associated with the more severe health 


states (see 6.17) 
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• The possible “double counting” of withdrawal when estimating the 


relative effectiveness of the treatments (see 6.18) 


 


6.14 The ERG noted the use of a blended comparator in the base case of the 


manufacturer’s model. The ERG commented that the choice of a blended 


comparator was inappropriate because they considered that it does not 


meet the NICE methods guide reference case, which requires ‘best 


practice’ to be used as the comparator. They stated further that the 


manufacturer’s method for calculating the blended comparator, which 


used a weighted average of each individual treatments model inputs, is 


inappropriate, noting that the outcomes of the average treatment effects 


are not the same as the average outcomes of the treatments because of 


the correlation between the costs and QALYs in the model. To address 


this, the ERG weighted the costs and QALYs for each individual 


treatment, which reduced the ICER by a small amount (Table 13). Overall, 


the ERG considered that the use of a blended comparator hides the 


effects of changes in the model because the different individual 


treatments may have different treatment effects relative to placebo and 


sometimes in the opposite direction. 


Table 13 Deterministic results using the ERG’s calculation of the blended 
comparator (without PAS), compared to the manufacturer’s corrected base 
case 
Technology Manufacturer’s corrected base 


case (manufacturer’s blended 
comparator) 


ERG’s calculation of the blended 
comparator 


QALYs Cost ICER* QALYs Cost ICER* 
Blended 
comparator ***** ******** ******* ***** ******** ******* 


Teriflunomide ***** ******** * ***** ******** * 
*ICER of teriflunomide compared to selected technology 
 


6.15 The ERG reviewed how disability progression was captured in the 


manufacturer’s model.  The ERG noted that the manufacturer had used 


the London Ontario dataset (published in 1989) for predicting the initial 
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distribution of EDSS and natural history progression of RRMS without 


DMT. The ERG stated that previous technology appraisals have 


questioned the applicability of the London Ontario data set because of 


changes in best supportive care and because it did not collect data on 


patients whose disease regressed to a better EDSS state. The ERG noted 


that a substantial proportion of patients in the TEMSO trial who 


experienced SAD later regressed. They also considered that the initial 


EDSS states and transition probabilities were taken from a population with 


more severe disease than the first-line population in which teriflunomide is 


expected to be used. The ERG therefore conducted an exploratory 


analysis using the initial EDSS distribution from the TEMSO and TOWER 


trials and found that it slightly reduced the ICER compared with the 


manufacturer’s base case (Table 14). The ERG also used the TEMSO 


and TOWER data to estimate disability progression in two analyses, one 


for the patients with RRMS, and the other for patients with SPMS. Using 


the trial data to estimate the disability progression of patients with RRMS 


either slightly increased (compared with Rebif) or slightly decreased the 


ICERs (compared with the blended comparator) compared with the 


manufacturer’s base case. The ERG also explored the effect of slowing 


the disease progression for patients in the SPMS by using the same trial-


based transition probabilities for the RRMS states. This analysis showed 


that if patients with RRMS or SPMS progress through EDSS states at the 


same rate, the ICERs were markedly increased compared with the 


manufacturer’s base case (Table 14). The ERG stated that this suggests 


that if disease progression for patients with SPMS is slower than that 


predicted by the London Ontario dataset then the manufacturer’s base 


case ICERs may be underestimated. The ERG also estimated alternative 


conversion rates from RRMS to SPMS based on the London Ontario 


dataset, which resulted in a small increase in the ICERs (seeTable 15). 


With the PAS discount applied teriflunomide dominated Rebif and the 


blended comparator for each these disability progression scenarios.  
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Table 14 Comparison of the manufacturer’s base case with the ERG’s analysis 
of disability progression and EDSS distribution 
 QALYs Cost ICER* ICER with 


PAS 
Manufacturer’s corrected base 
case 


Blended 
comparator 


***** ******** Not reported ******* 


Rebif 44µg ***** ******** Not reported ******* 
Teriflunomide ***** ********  * 


The results comparing 
differences in the initial 
distribution of EDSS  
ERG: Initial EDSS distribution 
TEMSO + TOWER 


Blended 
comparator 


***** ******** Not reported ******* 


Rebif 44µg ***** ******** Not reported ******* 
teriflunomide ***** ********  * 


Results comparing disability 
progression in RRMS from 
London Ontario data (base case) 
to the placebo arms of the trials  
ERG: TEMSO and Tower trial 
data for disability progression for 
RRMS 


Blended 
comparator 


***** ******** Teriflunomide 
dominates 


******* 


Rebif 44µg ***** ******** Teriflunomide 
dominates 


******* 


Teriflunomide *****  ********  


Results comparing disability 
progression in SPMS from 
London Ontario data to the 
placebo arms of the trials 
ERG: TEMSO and Tower trial 
data for disability progression for 
SPMS 


Blended 
comparator 


****** ******** Teriflunomide 
dominates 


******* 


Rebif 44µg ****** ******** Teriflunomide 
dominates 


******** 


Teriflunomide ******  ********  


Results comparing conversion to 
SPMS as calculated by the 
manufacturer to those calculated 
by the ERG both using the 
London Ontario data 
ERG: ERG corrected SPMS 
conversion using London Ontario 
natural history of progression 


Blended 
comparator 


***** ******** Teriflunomide 
dominates 


******* 


Rebif 44µg ***** ******** Teriflunomide 
dominates 


******* 


Teriflunomide ***** ********  * 


*ICER of teriflunomide compared to selected technology, without PAS discount. Adapted from the ERG report 
Table 55, 58, 59, 61 
 


6.16 The ERG noted that the effect of treatment on disability progression was 


estimated from the manufacturers base case MTC, stating that these data 


were not robust because of the exclusion of a large number of studies (by 


selecting only studies post-2000) and the heterogeneity across the studies 


that were included (see 4.22-4.25). They  highlighted the following 


concerns: 
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• Betaferon was estimated to be less effective at slowing disability 


progression compared with best supportive care which raises issues 


about the validity of the MTC. 


• The estimate of SAD for teriflunomide compared with Rebif 44µg from 


the MTC appeared to be more favourable towards teriflunomide 


compared with the direct head to head evidence in TENERE. 


• Using the blended comparator means the effect size applied for beta-


interferons favours teriflunomide compared with the estimates of 3 of 


the individual beta-inteferons included in the blended comparator. 


The ERG conducted scenario analyses to explore the impact of different 


treatment effects. Firstly it used the TENERE trial data, rather than the 


MTC data to estimate the relative treatment effect for teriflunomide 


compared with Rebif 44 µg. Secondly, it tested the assumption that there 


was no difference in treatment effect between teriflunomide and Rebif 44 


µg. Finally they used the ‘All years’ MTC data to estimate the relative 


treatment effect of teriflunomide. All 3 scenarios increased the ICER 


substantially. When the PAS price is applied, teriflunomide dominated the 


blended comparator or Rebif 44 µg in all scenarios.  


Table 15 Comparison of the manufacturer’s corrected base case with the 
ERG’s amendments of the relative treatment effect of teriflunomide on 
progression 
Analyses Technology QALY Cost ICER 


(without 
PAS) 


ICER (PAS) 


Manufacturer’s corrected 
base case 
(teriflunomide HR = 0.71 
vs. placebo) 


Blended 
comparator 


***** ******** Teriflunomide 
dominates 
both 


******* 


Rebif 44µg ***** ******* ******* 


Teriflunomide ***** * ******** 


TENERE trial effectiveness  
(teriflunomide HR = 0.77 
vs. placebo) 


Blended 
comparator 


***** ******** Teriflunomide 
dominates 
both 


******* 


Rebif 44µg ***** ******** ******** 


Teriflunomide ***** * ******** 


Same effectiveness as 
Rebif 44µg  


Blended 
comparator 


***** ******** Teriflunomide 
dominates 


******* 
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(teriflunomide HR = 0.79 
vs. placebo) 


Rebif 44µg ***** ******** both ******** 


Teriflunomide **** * ******** 


‘All Years’ MTC  
(teriflunomide HR = 0.69 
vs. placebo) 


Blended 
comparator 


****** ********* Teriflunomide 
dominates 
both 


******** 


Rebif 44µg ****** ******** ******** 


Teriflunomide ****** * ******** 


 


6.17 The ERG commented on the utility values used in the model. It noted that 


the manufacturer’s base case used values were derived from a 2005 UK 


MS Survey (Orme et al.) which has been criticised in previous NICE 


evaluations because of the low response rates, selection bias, 


unrepresentative population and self-reported severity. The ERG noted 


that the TEMSO trial had collected HRQoL data using the EQ-5D, 


although this only captured utility values for EDSS states 0-6. The ERG 


noted that the utility values from TEMSO *******************


Table 16


 EDSS states 


than the estimates taken from Orme et al, which were the lowest values 


identified in the manufacturer’s literature review. The ERG considered the 


utility values from TEMSO to be more applicable to the treatment 


population because it is more reflective of patients that are likely to 


receive teriflunomide as a first line treatment for RRMS. The ERG 


therefore conducted 4 scenarios using alternative utility values, as 


summarised in , which all resulted in higher ICER’s for 


teriflunomide, however, when the PAS price is used, teriflunomide 


dominated the blended comparator and Rebif 44µg in all scenarios. The 


ERG considered that scenario 4 was the most representative of the 


patients being treated with teriflunomide because it used utility data from 


TEMSO (EDSS 0-6) for the baseline estimates of HRQoL and estimated 


utility differences between EDSS states 7-9 from a large UK-based survey 


(Orme et al.).  
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Table 16 Comparison of the manufacturers corrected base case with results of 
the ERG’s HRQoL scenarios  


Technology QALY Cost ICER 
(without 


PAS) 


ICER (with 
PAS) 


Manufacturer’s corrected 
base case 


Blended 
comparator 


***** ******** ******* Teriflunomide 
dominates 
both Rebif 44 µg ***** ******* ******* 


Teriflunomide ***** ******** * 
3. TEMSO + TA 


127 
TEMSO data for EDSS states 
0-6 and HRQoL data from TA 
127 for EDSS states 7-9 


Blended 
comparator 


n/a ***** Teriflunomide 
dominates 
both 


******* 


Rebif 44 µg n/a ***** ******* 
Teriflunomide n/a *****  


2. TEMSO + averages 
TEMSO data for EDSS 0-6 
and an average of 4 studies 
for states 7-9 


Blended 
comparator 


***** n/a ******* Teriflunomide 
dominates 
both Rebif 44 µg ***** n/a ******* 


Teriflunomide ***** n/a  


3. Averages 
Average from 4 studies used 
for all EDSS states 


Blended 
comparator 


n/a **** Teriflunomide 
dominates 
both 


******* 


Rebif 44 µg n/a ***** ******* 
Teriflunomide n/a ****  


4. TEMSO + Orme 
differences 
TEMSO data for EDSS 0-6 
and the differences between 
states 7-9 observed in the 
Orme et al 2007 study was 
used to calculate states 7-9 
from the TEMSO data. 


Blended 
comparator 


***** n/a ******* Teriflunomide 
dominates 
both Rebif 44 µg ***** n/a ******* 


Teriflunomide ***** n/a  


*ICER of teriflunomide compared to selected technology 
 


 


6.18 The ERG considered the discontinuation rates applied in the model. The 


ERG noted that the manufacturer assumes that discontinuation decreases 


after 2 years because patients will have adjusted to treatment use and 


those who do not tolerate treatment will have discontinued.  The ERG 


stated that this assumption is not supported by any evidence and the 


manufacturer did not consider the alternative possibility that 


discontinuation increases because of a loss of response or poor 


compliance which may influence longer term discontinuation and may not 


be captured by the short duration of the teriflunomide trials. The ERG 
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commented that withdrawal can have an important and perverse effect on 


the ICER. The ERG stated that increasing withdrawal can result in 


patients being treated with best supportive care more quickly, which is 


associated with lower costs than the comparators (beta-interferon and 


glatiramer acetate), which themselves are not cost-effective. The ERG 


state therefore that an increased withdrawal rate can reduce the ICER. 


6.19 The ERG reviewed the costs included within the manufacturer’s model. 


They noted that the manufacturer had stated that costs used in the model 


were conducted from an NHS and PSS perspective and, that only 


resources relevant to the management of MS were considered. The ERG 


commented that there is uncertainty surrounding which costs were 


included in some of the sources used, particularly the direct non-medical 


costs for the EDSS states. Furthermore, it noted that 1 source of costs 


(Karampampa et al, used in sensitivity analyses) included informal care 


costs such as productivity losses of the working caregivers, and these do 


not meet the perspective specified in the NICE reference case. The ERG 


investigated the impact of excluding non-health costs, which increased the 


ICERs. However, when the PAS discount was applied, teriflunomide 


dominated the blended comparator and Rebif 44 µg. 


Table 17 Comparison of the manufacturer’s base case which included non-
health costs with the ERG’s analysis omitting without non-health costs  
Analysis Technology QALYs Cost ICER 


without 
PAS 


ICER with PAS 


Manufacturers 
corrected base 
case (Including 
non-health 
costs) 


Blended 
comparator 


***** ******** Teriflunomide 
dominates both 


******* 


Rebif 44 µg ***** ******** ******* 
Teriflunomide ***** ******** * 


ERG’s analyses 
(excluding non-
health costs) 


Blended 
comparator 


***** ******** Teriflunomide 
dominates both 


******* 


Rebif 44 µg ***** ******** ******* 
Teriflunomide ***** ******** * 


*ICER of teriflunomide compared to selected technology 
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6.20 The ERG presented an exploratory analysis that comprised of their 


preferred parameters as follows: 


• Trial distribution of initial EDSS 


• Trial estimates of natural history 


• ERG calculation of SPMS conversion 


• Treatment effects from the ‘All Years’ MTC 


• Trial based HRQoL and changes from Orme et al. 


• Exclusion of non-health costs 


 


The resulting ICERS (with the teriflunomide PAS) were similar to those in 


the manufacturer’s base case, although the total QALYs were much 


higher and the total costs much lower for each intervention (Table 18). 


The ERG noted that the increase in total QALYs is because of the 


assumptions that the patient’s disease is less severe when they start 


treatment, that the model allows for improvements in disability (EDSS), 


and because utility values are more closely related to the trial values. The 


decrease in total costs was largely explained by the exclusion of non-


health costs. The results of the ERG’s probabilistic analysis show that 


teriflunomide is more effective and more costly than glatiramer acetate 


resulting in an ICER of £107,148 per QALY gained. However, 


teriflunomide dominates Rebif 44 µg and the blended comparator. 


Because of the uncertainty associated with the manufacturer’s MTC, the 


ERG also presented their preferred analysis using the manufacturer’s 


base case MTC (post 2000), rather than the ‘All Years’ MTC. The ERG’s 


deterministic analysis resulted in an ICER of £6,226 per QALY gained for 


teriflunomide compared with glatiramer acetate while all other 


comparators were dominated.  


 


Table 18 Comparison of manufacturer’s base case with the ERG’s preferred 
scenario’s (with PAS) 
Technology Manufacturer’s corrected base 


case with PAS price 
ERG’s preferred analysis with PAS 
price 
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QALYs Cost ICER QALYs Cost* ICER** 
Probabilistic results - full incremental analysis (‘All Years’ MTC) 
Glatiramer 
acetate ***** - ******** ****** - ******** 


Rebif 22µg ***** Dominated ******** ****** £917,667 ******** 
Rebif 44µg ***** Dominated ******** ****** Dominated ******** 
Avonex  ***** Dominated ******** ****** Dominated ******** 
Betaferon ***** Dominated ******** ****** Dominated ******** 
Teriflunomide ***** Dominates ******** ****** £107,148 ******** 
Probabilistic results - Selected comparators (‘All Years’ MTC) 
Blended 
comparator ***** Teriflunomide 


Dominates ******** ********* Teriflunomide 
Dominates ******** 


Rebif 44µg ***** Teriflunomide 
Dominates ******** ********* Teriflunomide 


Dominates ******** 


Teriflunomide ***** - ******** ****** - ******** 
Deterministic results -  full incremental analysis with base case MTC (post 2000 
MTC). 
Glatiramer 
acetate 


****** - ******** ****** - ******* 


Rebif 22µg ****** Dominated ******** ****** Dominated ******* 
Rebif 44µg ****** Dominated ******** ****** Dominated ******* 
Avonex  ****** Dominated ******** ****** Dominated ******** 
Betaferon ****** Dominated ******** ***** Dominated ******** 
Teriflunomide ****** £86,946 ******** ****** £6,266 ******** 


* Not ordered by cost for easier comparison to the base case results. ** Comparisons top teriflunomide, except teriflunomide 
which is compared to glatiramer acetate *** The same by chance  


6.21 The ERG did not consider the subgroup analyses to be reliable because 


of the very small number of patients included in each of the teriflunomide 


groups, and because the relative risks and hazard ratios were calculated 


from the specified subgroups combined with the natural history of the of 


the full RRMS population. The ERG also noted that, although the 


manufacturer stated that the patient population in the model was based on 


patients for whom beta-interferons and glatiramer acetate were the 


appropriate comparators (that is, not in the RES and HA populations), the 


manufacturer did not provide subgroup analyses which excluded the RES 


and HA populations. Furthermore, it stated that only results from the 


TEMSO trial were used to calculate the teriflunomide effects. The ERG 


used the manufacturer’s corrected model, and assumed that patients on 


teriflunomide have the same effectiveness as the full RRMS population, to 
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calculate the ICERs for teriflunomide in the RES and HA populations (i.e. 


compared with natalizumab and fingolimod respectively, which were 


*********************


7 Equality issues 


per QALY gained, respectively. The PAS price for 


fingolimod was not applied. 


7.1 No equality issues have been raised through the scoping process, or in 


any of the submissions.  


8 Innovation 


8.1 The manufacturer stated in their submission that teriflunomide should be 


considered innovative because it is an oral therapy. 


9 Authors 


Melinda Goodall 
Technical Lead 


Matthew Dyer  
Technical Adviser 


with input from the Lead Team (Elizabeth Murray, Rod Smith, Dani Preedy) 
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Appendix A: Supporting evidence  


Related NICE guidance 


Published 
• Fingolimod for the treatment of highly active relapsing-remitting multiple sclerosis. 


NICE technology appraisal guidance 254 (2012). 


• Natalizumab for the treatment of adults with highly active relapsing-remitting 


multiple sclerosis. NICE technology appraisal guidance 127 (2007). 


• Management of multiple sclerosis in primary and secondary care. NICE clinical 


guideline 8 (2003). 


• Beta interferon and glatiramer acetate for the treatment of multiple sclerosis. NICE 


technology appraisal guidance 32 (2002). 


 


Under development 
NICE is developing the following guidance (details available from www.nice.org.uk): 


• Dimethyl fumarate for treating relapsing-remitting multiple sclerosis. NICE 


technology appraisal. Earliest anticipated date of publication January 2014. 


• Alemtuzumab for treating relapsing-remitting multiple sclerosis. NICE technology 


appraisal. Earliest anticipated date of publication April 2014. 


• Laquinimod for treating relapsing-remitting multiple sclerosis. NICE technology 


appraisal. Earliest anticipated date of publication October 2014. 


 


 



http://guidance.nice.org.uk/TA254�

http://guidance.nice.org.uk/TA127�

http://guidance.nice.org.uk/TA127�

http://guidance.nice.org.uk/CG8�

http://guidance.nice.org.uk/TA32�

http://www.nice.org.uk/�
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SLR Systematic Literature Review 


SOC System Organ Class 


SPC Summary of Product Characteristics  


SPMS  Secondary Progressive Multiple Sclerosis 


STA Single Technology Appraisal 


TEAE(s) Treatment-Emergent Adverse Event(s) 


TSQM Treatment Satisfaction Questionnaire for Medication  


ULN Upper Limit of Normal  


USP United States Pharmacopoeia 


WBC White Blood Cell 


 







 


Specification for manufacturer/sponsor submission of evidence Page 15 of 410 


Executive summary 


Overview of multiple sclerosis (MS) 


MS is a chronic disease resulting in disability and premature death [Pugliatti et al. 2006]. MS is associated with 


axonal demyelination in the central nervous system (CNS) with considerable social impact and economic 


consequences. 


In the UK, approximately 100,000 people have MS [MS Trust, 2012]. In England and Wales it is estimated that 


88,766 people have MS (based on England and Wales having a population of 56.1 million out of a total UK 


population of 63.2 million) [ONS, 2012]. The mean age of onset of MS symptoms is between 20-50 years [NICE, 


2003] with the highest prevalence in the age group 50-64 years [Pugliatti et al. 2006] and it predominantly affects 


women, with an approximate ratio of 3:1 [Ramagopalan et al. 2010]. 


In the UK, MS is classified into three key sub-types: relapsing-remitting (RRMS), primary-progressive (PPMS) 


and secondary-progressive (SPMS). The course of MS in an individual patient is largely unpredictable, but may 


lead ultimately to progressive disability and premature death. 


Relapsing MS (RMS) and relapsing-remitting MS (RRMS) 


RMS is a classification encompassing any MS patient who experiences periods of relapse during their disease 


course. A relapse is a clinically evident ‘attack’ of demyelination, characterised by gradual onset of symptoms 


over days, stabilising over days or weeks and then gradually resolving, completely or partially. For two relapses 


to be considered as such, a period of 30 days must have elapsed between the onset of new symptoms for each 


event [Coles, 2009]. 


The majority of RMS patients (approximately 85% of all MS patients at diagnosis) have RRMS [Murray, 2006]. 


Patients with RRMS experience recurring episodes of acute neurological dysfunction (relapses) followed by more 


or less complete recovery of function. In England and Wales it is estimated that 31,511 people will have RRMS 


(35.5%) [Kobelt et al. 2006] of which 9,769 (31%) will be treated [Zajicek et al. 2010]. 


 Effect of MS on patients 


There are some key elements of MS as a disease process that are of high importance to a patient in terms of 


symptoms. For a patient, relevant issues are: suffering relapses, becoming increasingly disabled with time and 


maintenance of an acceptable quality of life on both a daily and long-term basis. 


The course of MS may be looked upon as the interaction between the two clinical phenomena of relapses and 


disability progression although the contribution of the former to the latter is not clear [Confavreux et al. 2006]. 


Relapses may require admission to hospital, and are associated with a level of disability and incapacity that 
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disrupts working, family and social life. Accumulation of disability clearly presents a challenge to patients and 


their carers, alongside the very real representation of worsening disease. Relapses can have a significant impact 


on quality of life [Orme et al. 2007].  


Relapse rates in RRMS vary considerably over time for an individual and between individuals but there is a 


general pattern of exacerbations of more frequent relapses, followed by long periods of lower rates [Richards et 


al. 2002]. The initial relapse rate can be less than one per year and subsequently declines [Coles 2009]. This 


makes assessment of the effects of treatments in any individual extremely difficult. 


Disability accumulation is a defining feature of RRMS and can be correlated with the extent of axonal injury and 


further associated with the degree of myelin inflammation [Leray et al. 2010]. It has been hypothesised that a 


close association between inflammation and neurodegeneration might exist in all disease stages of multiple 


sclerosis [Kutzelnigg et al. 2005; Frischer et al. 2009]. 


Patients with MS commonly experience fatigue, spasticity, bladder dysfunction, pain and cognitive dysfunction. 


Less common are depression, bowel dysfunction, and paroxysmal symptoms [Crayton et al. 2006]. Common 


symptoms in MS are interrelated: one symptom can exacerbate another or can be caused by the treatment of 


another symptom. 


In the clinical trial programme for teriflunomide, the outcomes discussed above have been formally assessed by 


measuring annualised relapse rates, sustained accumulation of disability at 12-weeks/3-months (using changes 


in Expanded Disability Status Scale (EDSS) score), time to failure (i.e. relapse or permanent discontinuation of 


study drug) and quality of life measures.  


Measuring disability 


The most accepted tool to measure disability is the EDSS, which is a 10-point instrument that measures different 


areas of functional disability in the lower half of the scale and focuses on hard ambulatory disability in the latter 


half. A score of 6 on the EDSS is considered an important milestone as it represents the onset of walking 


disability and has implications for the suitability of treatment with DMTs [Kurtze, 1983]. The distribution of EDSS 


scores of patients being initiated on disease-modifying treatments (DMTs) through the UK Risk Sharing Scheme 


is bimodal with peaks around EDSS 2 and 6 (no patients start treatment at EDSS 7 or greater) [Pickin et al. 


2009]. 


The impact of disability on patients and society is profound. Costs and utility are highly correlated with disease 


severity; in particular employment rates reduce substantially with increased EDSS while the costs of care and 


productivity losses increase more than tenfold between an EDSS score of 0-1 and a score ≥7. Utility decreases 


are aligned with increased EDSS scores, ultimately to a score worse than death at EDSS 9 [Kobelt et al. 2006]. 
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The clinical trial programme for teriflunomide reports on sustained accumulation of disability for 3-months (12 


weeks) as this acknowledges permanent deterioration in patient mobility. 


Teriflunomide: product details and mechanism of action 


Teriflunomide is a new immunomodulatory DMT with anti-inflammatory properties that selectively and reversibly 


inhibits the mitochondrial enzyme dihydroorotate dehydrogenase (DHO-DH) required for de novo pyrimidine 


synthesis. As a consequence, teriflunomide blocks the proliferation of stimulated lymphocytes which need the de 


novo synthesis of pyrimidine to proliferate. Resting lymphocyte pyrimidine metabolism remains unaffected. 


The exact mechanism by which teriflunomide exerts its therapeutic effect in MS is not fully understood, but this is 


mediated by a reduced number of lymphocytes. It is believed that these stimulated lymphocytes lead to 


inflammation and damage myelin in the CNS. 


The benefit of teriflunomide is its ability to reduce the both the rate of sustained accumulation of disability (at 3-


month) and relapse rate in patients with RRMS. The most common side effects are upper-respiratory-tract 


infections, urinary-tract infections, diarrhoea, nausea, paraesthesia (pins and needles), alopecia (loss of hair) and 


increase in the liver enzyme alanine aminotransferase. 


Teriflunomide: indication 


Teriflunomide (Aubagio®) 14mg film-coated tablet has a positive CHMP opinion for the treatment of adult 


patients with relapsing-remitting multiple sclerosis (MS) [EMA, 2013]. Teriflunomide 14mg is administered orally 


once daily. 


Teriflunomide will be in tablet form with 28 tablets per pack. The anticipated list price will be £1037.84 per 28 tab 


pack equating £13,529 per year. 


Genzyme have proposed a patient access sceme (PAS) to the Department of Health (DoH), which if accepted 


will reduce this to  per patient per year. 


Comparators 


Beta-interferons and glatiramer acetate are currently prescribed in line with ABN guidelines and the DoH Risk 


Sharing Scheme [ABN, 2009; DoH, 2002]. 


Interferon-beta and glatiramer acetate are the key comparators for teriflunomide in the treatment of RRMS. 


These are used when patients meet the requirement of two clinically significant relapses in the previous two 


years in line with both the ABN guidelines and DoH risk-sharing scheme (RSS) and we anticipate this is where 


teriflunomide will be used [ABN, 2009; Pickin et al. 2009]. 
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Beta-interferons and glatiramer are both administered by injection (from once weekly to once daily dependent on 


the choice of treatment). For many patients this is a disadvantage and may influence their decision to start DMT 


therapy. The tolerability of both the treatments is also notable, especially with respect to flu-like symptoms, 


fatigue and depression [Costello et al. 2008]. Moreover, not all RRMS patients will respond to existing DMTs [Rio 


et al. 2011]; as a result of tolerability and/or efficacy issues, many patients disrupt or discontinue treatment.  


There is therefore an unmet need for further treatment options for patients with RRMS and teriflunomide offers 


the clear benefit of being both an oral therapy with once daily dosing coupled with a manageable side effect 


profile.  


The scope for this submission also considers natalizumab and fingolimod as comparators.  


Natalizumab is currently used for RRMS patients with rapidly evolving severe (RES) disease (i.e. two or more 


disabling relapses in one year with one or more gadolinium-enhancing lesions on brain magnetic resonance 


imaging (MRI) or a significant increase in T2 lesion load compared with a previous MRI.).  


Fingolimod is currently used for RRMS patients with high disease activity (HA) despite interferon-beta (i.e. 


patients who have failed to respond to a full and adequate course of interferon-beta; patients should have had at 


least one relapse in the previous year while on therapy and have at least nine T2-hyperintensive lesions in 


cranial MRI or at least one gadolinium-enhancing lesion). 


Genzyme do not believe that either fingolimod or natalizumab are relevant comparators for teriflunomide. This is 


because we anticipate that teriflunomide will be used in patients with RRMS who otherwise would receive beta-


interferons or glatiramer acetate i.e. with a diagnosis of RRMS that is not RES/HA disease. However, a cost 


effectiveness sub group analysis of the use of teriflunomide in these two populations is presented in line with the 


NICE scope. 


Summary of clinical evidence with relevance to the decision problem 


Phase II: placebo-controlled  


The first randomised, double-blind, placebo-controlled phase II “proof of concept”  study was performed with 


teriflunomide as monotherapy in 179 patients with RMS which includes RRMS and SPMS with relapses. The 


primary efficacy variable was the number of combined unique (CU) active (new and persisting) lesions per MRI 


scan during the 36-week, double-blind treatment phase. Significant reduction in the number of lesions and the 


median number of new and enlarging lesions was observed and the results were published in a peer reviewed 


journal [O’Connor et al. 2006].  


Following the positive phase II trial results, an extensive phase III clinical programme with teriflunomide as 


monotherapy was launched.  
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Phase III: placebo-controlled 


TEMSO (ClinicalTrials.gov Identifier: NCT00134563) and TOWER (ClinicalTrials.gov Identifier: 


NCT0075188) 


The first phase III trial to disclose data in October 2010 was TEMSO, a randomised, double-blind, placebo-


controlled, parallel-group design study in 1086 patients, the majority of whom had RRMS (n=995). The remaining 


patients had SPMS (n=51) and progressive relapsing MS (n=42) [O’Connor et al. 2011]. The primary objective of 


the study was to determine the efficacy of teriflunomide in reducing the annualised relapse rate (defined as the 


number of confirmed relapses per patient-year). The key secondary objective was to determine the efficacy of 


teriflunomide in delaying the progression of disability over the study period, as assessed on the basis of changes 


in the EDSS score. In addition total lesion volume and patient-reported fatigue were assessed as additional 


secondary end-points. Full results of the study were peer reviewed prior to publication. 


An additional phase III study is TOWER, which was designed to replicate TEMSO results (n=1,165) [Miller et al. 


2013; Kappos et al. 2012]. The primary end point of this randomised, double-blind, placebo-controlled, parallel-


group study was annualised relapse rate (ARR, number of relapses per patient-year) with the key secondary 


variable, time to disability progression (EDSS and FS). The study consists of 2 phases: a double-blind treatment 


phase where patients receive either teriflunomide 7 mg or teriflunomide 14 mg or placebo until a fixed common 


end date which is approximately 48 weeks after randomisation of the last patient and an open-label treatment 


phase where the patients who complete the double-blind treatment period have the opportunity to continue or 


switch to teriflunomide 14 mg for 48 weeks or until teriflunomide is commercially available in the country where 


the patient lives. 


 Results for teriflunomide 14mg were consistent between the two Phase III trials (TEMSO and TOWER) 


 Adjusted ARR results were: 0.370 and 0.319; teriflunomide significantly reduced the adjusted ARR with 


reported relative risk reductions compared to placebo of 0.685 (p<0.001) and 0.637 (p=0.0001) 


respectively 


o In addition to reducing the ARR, teriflunomide significantly reduced relapses leading to 


hospitalisation (59%; P<0.0001 versus placebo). Teriflunomide reduced relapses with 


investigator-assessed sequelae by 53% p<0.0001 


 In TEMSO, sustained accumulation of disability for at least 12 weeks (SAD) was significantly reduced 


for teriflunomide vs. placebo, HR= 0.70 (95% CI 0.51-0.97) (n=358 and 363 respectively) but not in 


TOWER, HR vs. placebo = 0.685 (  ), p=0.0442.  


 With regards to the symptoms of MS, neither trial revealed major changes from baseline in fatigue 


impact scale (FIS) score, with no significant difference to placebo in TEMSO     
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o Similarly, health-related quality of life showed no significant differences in SF-36 or EQ-5D 


scores in TEMSO           


     


 60.6% and   of patients remained relapse-free at study end (vs. 49.3%   for 


placebo)  


o MRI data within TEMSO revealed significantly fewer gadolinium –enhancing lesions per T1-


weighted scan (relative risk 0.20, p<0.001) and fewer unique active lesions per scan (relative 


risk 0.31, p<0.001) for teriflunomide vs. placebo 


 The rate of discontinuation (all causes) was 26.5% and 33.9% respectively. 10.9% and 15.6% were due 


to adverse events. 


 


Phase III: Head-to-head vs. interferon beta-1a (IFNβ-1a) 


TENERE (ClinicalTrials.gov Identifier: NCT00883337) 


The second phase III trial to disclose data was TENERE, an international, multicentre, randomised, parallel-


group, rater-blinded study comparing the effectiveness and safety of teriflunomide versus sub-cutaneous IFNβ-


1a (Rebif) in 324 patients with RMS [Vermersch et al. 2012]. The primary objective was to assess the 


effectiveness of two doses of teriflunomide in comparison to sc IFNβ-1a, evaluated by the time to failure, with 


failure being defined as either relapse or permanent study treatment discontinuation for any cause whichever 


comes first. Secondary end-points included annualised relapse rate, subject reported fatigue as assessed by the 


Fatigue Impact Scale (FIS) and subject satisfaction as assessed by the Treatment Satisfaction Questionnaire for 


Medication (TSQM). 


 A comparable efficacy of teriflunomide versus IFNβ-1a (Rebif) was observed with no significant 


differences between the groups in the time to treatment failure (HR vs. Rebif = 0.861), relapse rate 


(adjusted ARR 0.259 vs. 0.216, relative risk 1.197, p=0.5896) or disability progression (assessed by 


change in EDSS). 


 The discontinuation rate was 19.8% for teriflunomide vs. 28.8% for Rebif.  


o 10.9% discontinued treatment with teriflunomide due to adverse events vs. 21.8% for Rebif. 


 Patients expressed significantly greater treatment satisfaction (global score), with teriflunomide than 


with Rebif (p=0.0162); this was thought to be related to adverse events and convenience scores. 


              


 


Long-term safety studies  
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Phase II extension and TEMSO extension studies 


At the end of the 9-month treatment period in the Phase II trial, patients could enter a long-term extension study 


to assess the long-term safety of teriflunomide in patients with RMS. All patients originally on placebo were 


switched to either teriflunomide 7mg or 14mg. The results of 8.5-year follow-up data assessing the long-term 


efficacy and safety of teriflunomide in 147 patients were published following peer review in 2012 [Confavreux et 


al. 2012]. 


742 patients who completed the core TEMSO study entered a long-term, double-blind extension to assess the 


long-term safety and tolerability (ClinicalTrials.gov identifier: NCT00803049); patients originally allocated to 


placebo were re-randomised to teriflunomide, 7 mg or 14 mg, while actively treated patients continued on their 


original dose in a blinded fashion.  


The long-term extension studies are ongoing until the first launch. 


The Phase II results were reported at a median follow up of 7.1 years, patients in the TEMSO extension at 


interim cut-off had received up to 5 years of treatment. The primary outcome of these studies was safety and 


tolerability; however secondary efficacy endpoints demonstrate continued activity of teriflunomide: 


 The ARR was reduced in comparison to the core studies: in the Phase II study ARR was 0.181 (vs. 0.55 


in the core study – note this was not primary endpoint); in the TEMSO extension it was (adjusted) 


(vs. 0.37) 


o However patients had minimal disability accumulation during the periods; EDSS scores 


increased by a median of 0.5 in the Phase II extension study; there was no change during the 


core period. No obvious changes were observed in the TEMSO extension until week 144 


(EDSS change was not reported in the core study)  


o SAD was collected in the TEMSO extension and showed  with SAD (3 months) with a 


risk of SAD at 5 years of  (vs. 20.2% at the end of the core study) 


                 


            


                 


 


 


Meta analysis 


Meta-analysis was performed on placebo-controlled studies of teriflunomide, i.e. Phase II “proof of concept” 


study, TEMSO and TOWER. Results from the meta-analysis indicate teriflunomide is better than placebo for all 
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measures of efficacy, using relative risks (95% CI). Versus placebo, patients on teriflunomide relapse less 


frequently, have an improved chance of remaining relapse-free and are less likely to achieve sustained 


accumulation of disability for 3 months: 


 ARR = 0.664 (0.589, 0.749) 


 Proportion relapse free =    


 SAD (3 months) = 0.694 (0.544, 0.886) 


Statistical and clinical heterogeneity between studies appeared to be small. 


Mixed Treatment Comparison (MTC) 


A feasibility assessment was performed to determine which trials should be included in the MTC analyses and to 


account for the evidence of decreased relapse rates over time; KOLs recommended excluding studies with 


patient recruitment before 2000, taking into consideration:  


 Reduction in the untreated ARR rate amongst MS patients at diagnosis in more recent years 


 The introduction of new MS diagnostic criteria (McDonald) 


 Earlier treatment following the publication of the CHAMPS study [Galetta, 2001] 


 Timeframe for the development of the different DMTs  


 For studies where the year(s) of recruitment were not reported, year of publication was used as a proxy. 


 


Therefore, trials in the base-case network were restricted to studies with patient recruitment after 2000 and with 


≥80% RRMS patients. Sensitivity analyses were run on datasets without the post 2000 restriction. Among the 


trials identified in the systematic literature review, 30 were deemed suitable for mixed MTC analyses. Among 21 


of these trials, patient recruitment took place after 2000; for the remaining nine trials, recruitment was assumed 


to be after 2000 on the basis of publication year. Most (25) of the included trials utilised the McDonald diagnostic 


criteria.   


All the relevant comparators were identified in the MTC in studies post 2000 with the exception of Rebif 22 µg, 


which is a dose used in UK practice. Studies were identified pre-2000 including Rebif 22 µg and are presented 


as part of a sensitivity analysis which considered all years from 1980 and ≥80% RRMS patient population.  


Key results from the MTC are in relation to the interferons, glatiramer acetate and teriflunomide; the following are 


of note: 


 ARR versus placebo: this is similar for all the relevant comparators (see below) 
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Annualised Relapse Rate Results from the MTC 


 Teriflunomide 14mg Placebo 


 Rate ratio [95% CrI] 


Teriflunomide 14mg N/A 0.67 [0.57, 0.77] 


IFN-1b 250 µg 0.98 [0.73, 1.31] 0.68 [0.52, 0.88] 


IM IFN-1a 30 µg 0.86 [0.69, 1.05] 0.78 [0.67, 0.91] 


SC IFN-1a 44 µg 1.06 [0.84, 1.35] 0.62 [0.51, 0.76] 


GA 20 mg 1.05 [0.83, 1.31] 0.64 [0.53, 0.76] 


 


 Hazard Ratio (HR) versus placebo for SAD: with the exception of IFN-1b, all relevant therapies provide 


a signal that they are superior to placebo, but only teriflunomide is convincingly so. 


 


Three Month Sustained Accumulation of Disability Results from the MTC 


 Teriflunomide 14mg Placebo 


 Hazard ratio [95% CrI] 


Teriflunomide 14mg N/A 0.71 [0.53, 0.92] 


IFN-1b 250 µg 0.58 [0.30, 1.12] 1.21 [0.68, 2.16] 


IM IFN-1a 30 µg 0.77 [0.50, 1.24] 0.91 [0.61, 1.33] 


SC IFN-1a 44 µg 0.90 [0.54, 1.45] 0.79 [0.51, 1.24] 


GA 20 mg 0.76 [0.45, 1.30] 0.93 [0.59, 1.45] 


 


 Odds ratios (OR )for total discontinuation rate versus teriflunomide:        


         


 


Total Discontinuations Odds Ratios Results from the MTC 


 Teriflunomide 14mg Placebo 


 Odds ratio [95% CrI] 


Teriflunomide 14mg     


IFN-1b 250 µg       


IM IFN-1a 30 µg       


SC IFN-1a 44 µg       
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GA 20 mg       


 


Safety and adverse events 


The long-term extension studies for teriflunomide specifically investigated the safety and tolerability of the drug. 


We also report the results of a pooled analysis from the Phase II-III programme and the TOWER study, as these 


are placebo-controlled. In summary, almost all patients on teriflunomide report at least one treatment-emergent-


adverse-event (TEAE), however for the majority of events, incidence is similar to placebo. 


Adverse events of note are: 


 Liver function analyses – elevations of liver enzymes have been observed in patients and occur mostly 


within 6-months of treatment initiation; it is for this reason that close monitoring of liver enzymes is 


recommended during the first 6-months of treatment [Teriflunomide SmPC] 


 Diarrhoea, nausea and vomiting which are mild to moderate, transient and infrequently lead to 


discontinuation [Teriflunomide SmPC] 


 Parasthesias and dysaethesias – both have been reported at a higher rate than with placebo and tend 


to improve with treatment cessation [Teriflunomide SmPC] 


 Infections – teriflunomide is an immunomodulatory agent therefore an effect on immune function is 


expected. However, no increase in serious infection has been observed [Teriflunomide SmPC] 


 Alopecia – most cases are diffuse or generalised over the scalp and largely resolve as treatment 


continues. In a pooled analysis of the core Phase II study with TEMSO, hair loss/thinning was shown to 


be more common with teriflunomide 14mg vs. placebo but in the majority was mild (73%) and recovered 


without sequelae (90.5%) whilst on therapy [Freedman et al. 2012]. Few patients discontinue treatment 


due to alopecia [Teriflunomide SmPC]. 


 


Before starting and during treatment with teriflunomide the following should be assessed: blood pressure and 


liver enzymes including alanine aminotransferase (ALT/SGPT Complete blood cell counts should be taken at 


initiation and subsequently performed based on signs and symptoms (e.g. infections) during treatment 


[Teriflunomide SmPC]. 


No additional type of monitoring is required for patients receiving teriflunomide over and above usual clinical 


practice, however there is an increased frequency of monitoring over the initial 6-month period. 
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Cost effectiveness 


The patient population considered in the economic evaluation is adults with RRMS which is reflective of the 


licensed indication. The positioning of teriflunomide is as an alternative to beta-interferons or glatiramer acetate 


so these are the comparators used in the cost-effectiveness analysis. However, since there is not a typical 


treatment pathway defined in England and Wales, a blended comparator weighted by market share of beta-


interferons and glatiramer acetate has been used in the base case analysis. Incremental results versus 


glatiramer acetate and each of the beta-interferons has also been presented for completeness. 


A multi-state Markov model was developed which considered health states based on disease classification as 


RRMS or SPMS and severity, defined by the EDSS. The model was based on a structure developed by the 


School of Health and Health and Related Research in the evaluation of beta-interferons for the treatment of MS. 


Capturing disease classification and progression through EDSS health states within RRMS and SPMS meant 


that the costs and quality of life implications could be identified and captured for disability progression and 


relapses. Therefore, it was deemed that a Markov structure was the most appropriative structure to model the 


cost-effectiveness of teriflunomide. Costs and QALYs per patient were calculated over a lifetime horizon (50 


years) and discounted at 3.5% per annum. 


Clinical data used in the model are based on results from the teriflunomide trials and MTC. Patients transition 


through the model accounting for withdrawal, mortality, disease progression in terms of EDSS, conversion from 


RRMS to SPMS, and a DMT stopping rule as recommended by ABN guidelines [ABN, 2009]. Treatment effects 


are included in terms of 3-month SAD and ARR from the MTC. SAD hazard ratios are applied to natural history 


transition matrices derived from the London Ontario dataset and supplemented by the placebo arms of TOWER 


and TEMSO. Treatment transition matrices are used to estimate progression of patients through the disease 


scale (EDSS) as well as the disease classification in terms of RRMS and SPMS. Quality of life data used in the 


model accounted for EDSS level, whether a relapse had occurred, treatment related adverse events and carer 


disutility. Costs categories were based on the NHS & PSS perspective and included treatment acquisition costs, 


administration costs, monitoring costs, adverse event costs, disease costs (associated with EDSS level) and 


relapse costs split by severity. 


Probabilistic results were considered as the base case analysis using the teriflunomide list price. The probability 


of teriflunomide being cost-effective at a willingness to pay of £20,000 is 38% in the base case.  







 


Specification for manufacturer/sponsor submission of evidence Page 26 of 410 


Base-case probabilistic cost-effectiveness results 


 Teriflunomide Blended comparator 


Total costs (£)   


Difference in total costs (£)   


QALYs   


QALY difference   


ICER (£)   


QALY(s), quality-adjusted life year(s); ICER, incremental cost-effectiveness ratio 


 


Incremental probabilistic cost-effectiveness results  


Technologies 
Total costs 
(£) 


Total 
QALYs 


Inc costs 
(£) 


Inc 
QALYs 


ICER (£) vs. 
baseline 
(QALYs) 


ICER (£) inc 
(QALYs) 


Glatiramer acetate       


IFNβ-1a 22µg (Rebif)       


IFNβ-1a 44µg (Rebif)       


IFNβ-1a (Avonex)       


IFNβ-1b       


Teriflunomide       


QALY, quality-adjusted life year; ICERs, incremental cost-effectiveness ratios, Inc, incremental 


 


Sensitivity analysis was conducted to explore parameter and structural uncertainty: one-way sensitivity analysis, 


parameter uncertainty analysis, structural scenario analysis, and treatment sequencing whereby patients may be 


treated with up to three lines of DMT during the model time horizon. In the one-way sensitivity analysis, results 


were most sensitive to the hazard ratio on disease progression and withdrawal rates, mildly sensitive to discount 


rate on outcomes, natural history disease costs and EQ-5D utility values. Results were also sensitive to 


treatment sequencing, with all sequences incurring greater costs and QALYs than seen in the base case. The 


model was structurally sensitive to the assumptions around waning of treatment effect. The parameter analysis 


indicated the model was sensitivie to the source of natural history costs and the choice of MTC used for clinical 


parameters. 


Subgroup analyses compared teriflunomide with fingolimod for patients with HA RRMS and teriflunomide with 


natalizumab for patients with RES RRMS. For the purposes of assessing cost-effectiveness for these analyses, 


the ARR and SAD at 3-months were calculated for: teriflunomide compared to placebo in HA and RES; 


fingolimod compared to placebo in HA; and natalizumab compared to placebo in RES. The result from the model 


once updated with these values were that teriflunomide dominated fingolimod for the HA disease subgroup 
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analysis when the acquisition cost of fingolimod was £19,110 and also for scenarios exploring fingolimod PAS 


prices of as low as £11,000. A comparison of teriflunomide versus natalizumab resulted in an ICER of  


where teriflunomide is cheaper but less effective. 


Budget Impact 


Uptake of teriflunomide is expected in two populations: patients currently treated with beta-interferons and 


glatiramer acetate; as well as patients who cannot tolerate the administration of beta-interferons or glatiramer 


acetate and are therefore not receiving a DMT. There is uncertainty in the uptake within the patient group that 


are currently receiving no DMT so a range of market uptake values have been explored:    uptake in 


year 2014 increasing to    uptake in 2018. The expected patient numbers with these anticipated 


market uptakes are  in 2014, increasing to  in 2018. 


Cost savings occur in the displacement of beta-interferons or glatiramer acetate with teriflunomide in terms of 


administration costs and costs of treating adverse events. However, the monitoring costs and acquisition costs 


are greater for teriflunomide than beta-interferons or glatiramer acetate. 


The estimated budget impact in England and Wales may range between  and  in 2014 


(Year 1) and is anticipated to increase up to between  and  in 2018 (Year 5), depending 


on uptake in patients who in the absence of teriflunomide would not receive DMT. 
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Section A – Decision problem 


1 Description of technology under assessment  


1.1 Give the brand name, approved name and, when appropriate, therapeutic 


class. For devices, provide details of any different versions of the same 


device. 


Brand name: Aubagio® 


Approved name: Teriflunomide 


Therapeutic class: Selective immunosuppressants  


ATC Code: L04AA31 


 
1.2 What is the principal mechanism of action of the technology? 


Teriflunomide is a new immunomodulatory disease-modifying treatment (DMT) with anti-inflammatory properties 


that selectively and reversibly inhibits the mitochondrial enzyme dihydroorotate dehydrogenase (DHO-DH) 


required for de novo pyrimidine synthesis. As a consequence, teriflunomide blocks the proliferation of stimulated 


lymphocytes which need the de novo synthesis of pyrimidine to proliferate. Resting lymphocyte pyrimidine 


metabolism remains unaffected. 


The exact mechanism by which teriflunomide exerts its therapeutic effect in MS is not fully understood, but this 


may be mediated by a reduced number of activated lymphocytes. It is believed that these activated lymphocytes 


may lead to inflammation and damage myelin in the CNS. 


1.3 Does the technology have a UK marketing authorisation/CE marking for 


the indications detailed in this submission? If so, give the date on which 


authorisation was received. If not, state current UK regulatory status, with 


relevant dates (for example, date of application and/or expected approval 


dates).  


Teriflunomide received a positive opinion from the Committee for Medicinal Products for Human Use (CHMP) on 


March 21st 2013.  


1.4 Describe the main issues discussed by the regulatory organisation 


(preferably by referring to the [draft] assessment report [for example, the 


EPAR]). If appropriate, state any special conditions attached to the 


marketing authorisation (for example, exceptional 


circumstances/conditions to the marketing authorisation).  
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On 21st March 2013, the CHMP adopted a positive opinion, recommending the granting of a marketing 


authorisation for the medicinal product teriflunomide (Aubagio®) 14mg film-coated tablet intended for the 


treatment of multiple sclerosis [EMA, 2013]. The Committee also concluded that the active substance contained 


in Aubagio®, teriflunomide, could not be considered to be a new active substance.   


The approved indication is: “treatment of adult patients with relapsing-remitting multiple sclerosis (MS)”. 


The benefit with teriflunomide is its ability to significantly reduce the relapse rate and delay the accumulation of 


disability in patients with RRMS compared to placebo. The most common side effects are upper-respiratory-tract 


infections, urinary-tract infections, diarrhoea, nausea, paraesthesia (pins and needles), alopecia (evidenced as 


reversible hair thinning; reversible in 90% of cases [Freedman et al. 2012]) and increase in the liver enzyme 


alanine aminotransferase. 


A pharmacovigilance plan for teriflunomide will be implemented as part of the marketing authorisation. 


Treatment with teriflunomide should be initiated and supervised by a physician experienced in the management 


of MS. 


The CHMP, on the basis of quality, safety and efficacy data submitted, considers there to be a favourable 


benefit-risk balance for teriflunomide and therefore recommends the granting of the MA. 


1.5 What are the (anticipated) indication(s) in the UK? For devices, provide 


the (anticipated) CE marking, including the indication for use.  


Teriflunomide received a positive CHMP opinion for the treatment of adult patients with relapsing remitting 


multiple sclerosis (RRMS). 


 


1.6 Please provide details of all completed and ongoing studies from which 


additional evidence is likely to be available in the next 12 months for the 


indication being appraised. 


The international programme of clinical development for teriflunomide presented in the MA submission to the 


European Medicines Agency (EMA) contained 5 controlled clinical studies pertinent to the indication. This 


submission will incorporate data from the phase II and phase III trials, including long-term extension studies, for 


the indication being appraised.  A summary of the key controlled trials (RCTs) and extension studies 


investigating teriflunomide as monotherapy in relapsing MS are summarised in Table A1.1. 


Phase II  







 


Specification for manufacturer/sponsor submission of evidence Page 30 of 410 


The first randomised, double-blind, placebo-controlled phase II proof of concept (POC) study was performed with 


teriflunomide as monotherapy in patients 179 patients with relapsing multiple sclerosis (RMS) which includes 


RRMS and SPMS with relapses (ClinicalTrials.gov Identifier: NCT01487096). The primary efficacy variable was 


the number of combined unique (CU) active (new and persisting) lesions per MRI scan during the 36-week, 


double-blind treatment phase and the results were published in a peer reviewed journal [O’Connor et al. 2006].  


At the end of the 9-month treatment period, patients could enter a long-term extension study to assess the long-


term safety of teriflunomide in patients with RMS (ClinicalTrials.gov Identifier: NCT00228163). All patients 


originally on placebo were switched to either teriflunomide 7mg or 14mg. The results of 8.5-year follow-up data 


assessing the long-term efficacy and safety of teriflunomide were published following peer review in 2012 


[Confavreux et al. 2012]. The long-term extension studies are ongoing until the first launch. 


Phase III 


Following the positive phase II trial results, an extensive phase III clinical programme with teriflunomide as 


monotherapy was launched.  


TEMSO (ClinicalTrials.gov Identifier: NCT00134563) 


The first phase III trial to disclose data in October 2010 was TEMSO, a randomised, double-blind, placebo-


controlled, parallel-group design study in 1086 patients, the majority of whom had RRMS (n=995). The remaining 


patients had SPMS (n=51) and progressive relapsing MS (n=42) [O’Connor et al. 2011]. The primary objective of 


the study was to determine the efficacy of teriflunomide in reducing the annualised relapse rate (defined as the 


number of confirmed relapses per patient-year). The key secondary objective was to determine the efficacy of 


teriflunomide in delaying the progression of disability over the study period, as assessed on the basis of changes 


in the EDSS score. In addition total lesion volume and patient-reported fatigue were assessed as additional 


secondary end-points. 


Patients who completed the core study could enter a long-term, double-blind extension to assess the long-term 


safety and tolerability (ClinicalTrials.gov identifier: NCT00803049); patients originally allocated to placebo were 


re-randomised to teriflunomide, 7 mg or 14 mg, while actively treated patients continued on their original dose in 


a blinded fashion. Full results of the core study and interim results of the long-term extension phase were peer 


reviewed prior to publication. 


TENERE (ClinicalTrials.gov Identifier: NCT00883337) 


The second phase III trial to disclose data is TENERE, an international, multicentre, randomised, parallel-group, 


rater-blinded study comparing the effectiveness and safety of teriflunomide versus sc interferon β-1a (IFNβ-1a) 


(Rebif) in 324 patients with RMS [Vermersch et al. 2012]. The primary objective was to assess the effectiveness 


of two doses of teriflunomide in comparison to IFNβ-1a, evaluated by the time to failure, with failure being 


defined as either relapse or permanent study treatment discontinuation for any cause whichever comes first. 
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Secondary end-points included annualised relapse rate, subject reported fatigue as assessed by the Fatigue 


Impact Scale (FIS) and subject satisfaction as assessed by the Treatment Satisfaction Questionnaire for 


Medication (TSQM). 


TOWER (ClinicalTrials.gov Identifier: NCT0075188) 


An additional phase III study is TOWER, which was designed to replicate TEMSO results (n=1,165) [Miller et al. 


2013; Kappos et al. 2012]. The primary end point of this randomised, double-blind, placebo-controlled, parallel-


group study is annualised relapse rate (number of relapses per patient-year) with the key secondary variable, 


time to disability progression (EDSS and FS). The study consists of 2 phases: 


 A double-blind treatment phase where patients receive either teriflunomide 7 mg or teriflunomide 14 mg 


or placebo until a fixed common end date which is approximately 48 weeks after randomization of the 


last patient. 


 An open-label treatment phase where the patients who complete the double-blind treatment period have 


the opportunity to continue or switch to teriflunomide 14 mg for 48 weeks or until teriflunomide is 


commercially available in the country where the patient lives. 


The clinical development programme also includes two additional phase III studies which enrolled patients with 


the first clinical symptoms of MS (TOPIC; ClinicalTrials.gov Identifier: NCT00622700) or in combination with 


interferon-beta in patients with relapsing MS (TERACLES; ClinicalTrials.gov Identifier: NCT01252355). The 


results of these studies have not been included in this submission as they are not relevant to the proposed 


indication. 


 Table A1.1 Clinical development programme for teriflunomide  


Study No./ 
Acronym/ Author 


Type of study Treatment group Primary endpoints 


Phase III 


EFC6049/ TEMSO/ 
[O’Connor et al. 
2011] 


International, multi-
centre, two-year, 
randomised, double-
blind, placebo-controlled, 
parallel-group, designed 
to evaluate the efficacy 
and safety of 
teriflunomide in RMS  


Monotherapy: 


 teriflunomide 7mg/day 


 teriflunomide 14mg/day 


 placebo 


Annualised relapse rate, 
defined as number of 
relapses per patient-year 
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EFC10891/ 
TENERE/ Sanofi-
Aventis [Vermersch 
et al. 2012] 


International, multi-
centre, two-year, 
randomised, rater-
blinded comparator, 
parallel-group, in patients 
with RMS 


  


Monotherapy: 


 teriflunomide 7mg/day 


 teriflunomide 14mg/day 


 high-dose IFNβ-1a 
(Rebif 44μg) given by 
sub-cutaneous injection 
three times a week. 


Time to failure, defined 
as the first occurrence of 
confirmed relapse or 
permanent 
discontinuation for any 
reason, whichever came 
first 


EFC10531/ 
TOWER/ Sanofi-
Aventis 


[Genzyme, 2012] 


International, multi-
centre, randomised, 
double-blind, parallel-
group, placebo-controlled 
study, designed to 
confirm TEMSO results 


Monotherapy: 


 teriflunomide 7mg/day 


 teriflunomide 14mg/day 


 placebo 


Annualised relapse rate 


Phase II 


HMR1726D/2001 


[O’Connor et al. 
2006] 


International, multi-
centre, randomized, 
double-blind, parallel-
group, placebo-controlled 
study 


Monotherapy: 


 teriflunomide 7mg/day 


 teriflunomide 14mg/day 


 placebo 


Safety and efficacy of 
teriflunomide in multiple 
sclerosis (MS) with 
relapses 


Long-term extension studies 


Phase III 
ClinicalTrials.gov 
identifier: 
NCT00803049 


Study number 
LTS6050 


[O’Connor et al. 
2011 supplementary 
appendix] 


 


Extension EFC6049 
(TEMSO) 


Monotherapy: 


 teriflunomide 7mg/day 


 teriflunomide 14mg/day 


Long-term safety and 
tolerability of 
teriflunomide in MS 
patients with relapse 


Phase II 


ClinicalTrials.gov 
Identifier: 


NCT00228163 


Study number 
LTS6048 
(HMR1726D/2002) 


[Confavreux et al. 
2012] 


Extension of Protocol 
HMR1726D/2001 


Monotherapy: 


 teriflunomide 7mg/day 


 teriflunomide 14mg/day 


Long-term safety of 
teriflunomide in multiple 
sclerosis subjects 


Excluded from the submission 


EFC6260/ TOPIC/ 
Sanofi-Aventis 


[Clinicaltrials.gov 
TOPIC, 2012] 


International, multi-
centre, randomised, 
double-blind, parallel-
group, placebo-controlled 
study, designed to 
evaluate the efficacy and 


Monotherapy: 


 teriflunomide 7mg/day 


 teriflunomide 14mg/day 


 placebo 


Conversion to clinically 
definite MS 
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safety of teriflunomide in 
CIS patients, ceased 
prematurely due to 
changes in diagnostic 
criteria rendering CIS as 
a historic phenomenon 


EFC6058/ 
TERACLES/ Sanofi-
Aventis 


[Clinicaltrials.gov 
TERACLES, 2012] 


International, multi-
centre, randomised, 
double-blind, parallel-
group, placebo-controlled 
study, ceased 
prematurely due to lack 
of evidence from the 
Phase II data of 
incremental benefit and 
lack of real world 
adherence to this 
strategy. 


Adjunct therapy to IFNβ: 


 teriflunomide 7mg once 
a day concomitantly with 
Interferon beta (IFN- β) 
therapy 


 teriflunomide 14mg once 
a day concomitantly with 
IFN- β therapy 


 placebo once a day 
concomitantly with IFN- 
β therapy 


Annualised relapse rate 


 


1.7 If the technology has not been launched, please supply the anticipated 


date of availability in the UK. 


Although teriflunomide has a positive CHMP, Sanofi-Aventis (Genzyme, a Sanofi company) are appealing the 


decision to not grant new active substance designation for the product. We anticipate that the process including 


the issuing of positive CHMP will be completed on 27th June 2013. 


We anticipate that market authorisation of teriflunomide will be granted within 56 days of the CHMP opinion. 


                  


1.8 Does the technology have regulatory approval outside the UK? If so, 


please provide details. 


Teriflunomide has been approved by the U.S Food and Drug Administration (FDA) and is available for 


relapsing multiple sclerosis in the US (at both 7mg and 14mg doses), Argentina (14mg only) and 


Australia (14mg only).  


1.9 Is the technology subject to any other form of health technology 


assessment in the UK? If so, what is the timescale for completion? 


Teriflunomide is expected to undergo assessment by the Scottish Medicines Consortium and the 


National Centre for Pharmacoeconomic Evaluation with subsequent advice posted in Q1 2014. 
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1.10 For pharmaceuticals, please complete the table below. If the unit cost of 


the pharmaceutical is not yet known, provide details of the anticipated unit 


cost, including the range of possible unit costs. 


Table A1.2 Unit costs of technology being appraised 


Pharmaceutical formulation  Film-coated tablet (tablet). Each tablet contains 14 mg of 
teriflunomide. 


Pale blue to pastel blue, pentagonal film-coated tablets with 
imprint on one side (dose strength given as number 14) and 
engraved with corporate logo on other side [Teriflunomide 
SmPC, 2013] 


Acquisition cost (excluding VAT) Provisionally £13,529 per year (NHS list price). Genzyme are 
submitting a PAS to support our submission to NICE. 


Method of administration Teriflunomide is administered orally, once daily and can be taken 
with or without food. 


The treatment should be initiated under the supervision of a 
physician experienced in multiple sclerosis [Teriflunomide SmPC, 
2013]. 


Doses  The recommended dose of teriflunomide is 14 mg orally once 
daily [Teriflunomide SmPC, 2013] 


Dosing frequency Once daily [Teriflunomide SmPC, 2013] 


Average length of a course of 
treatment 


Teriflunomide may be taken indefinitely until discontinuation due 
to adverse events or treatment failure.  


The longest follow-up of patients has been during the extension 
to the Phase II study. Patients taking 14mg teriflunomide 
(licensed dose) throughout the study period have received a 
mean of 2068 days (295 weeks, 5.7 years) ; median 2884 days 
(412 weeks, 7.9 years) of treatment [Confavreux et al. 2012]. 


Average cost of a course of 
treatment 


Teriflunomide is anticipated to be administered as a long-term 
treatment for a chronic condition and will be discontinued based 
on joint decision making between the patient and clinician. The 
average cost of treatment will be a function of the annual cost of 
treatment (estimated for those fully compliant with treatment to 
be provisionally £13,529 (NHS list price)) and the length of time 
on treatment. Follow up studies are of an insufficiently long 
period to provide a precise estimation of the average length of 
time in clinical practice however it is noted that in the longest 
follow-up of patients to date during the extension to the Phase II 
study patients taking 14mg teriflunomide throughout the study 
period (licensed dose) (n=147) have received a mean 5.7 years 
(median 7.9 years) of treatment and experienced a 
discontinuation rate of 42% [Confavreux et al. 2012]. 


Anticipated average interval 
between courses of treatments 


Not applicable 


Anticipated number of repeat 
courses of treatments 


Not applicable 
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Dose adjustments  Older people 


Teriflunomide should be used with caution in patients aged 
65 years and over due to insufficient data on safety and efficacy 
[Teriflunomide SmPC, 2013]. 


 


Renal impairment 


No dosage adjustment is necessary for patients with mild, 
moderate or severe renal impairment not undergoing dialysis. 


Patients with severe renal impairment undergoing dialysis were 
not evaluated and teriflunomide is contraindicated in this 
population [Teriflunomide SmPC, 2013] 


 


Hepatic impairment 


No dosage adjustment is necessary for patients with mild and 
moderate hepatic impairment. Teriflunomide is contraindicated in 
patients with severe hepatic impairment [Teriflunomide SmPC, 
2013]. 


 


1.11 For devices, please provide the list price and average selling price. If the 


unit cost of the device is not yet known, provide details of the anticipated 


unit cost, including the range of possible unit costs.  


N/A. Teriflunomide is not a device. 


1.12 Are there additional tests or investigations needed for selection, or 


particular administration requirements for this technology? 


Before treatment 


Before starting treatment with teriflunomide the following should be assessed:  


 Blood pressure 


 Alanine aminotransferase (ALT/SGPT) 


 Complete blood cell count including differential white blood cell and platelet count. 


 


During treatment 


During treatment with teriflunomide the following should be monitored:  


 Blood pressure 


 Alanine aminotransferase (ALT/SGPT) 


 Complete blood cell counts should be performed based on signs and symptoms (e.g. infections) during 


treatment. 
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Elevations of liver enzymes have been observed in patients receiving teriflunomide. These elevations occurred 


mostly within the first 6 months of treatment. 


 


Liver enzymes should be assessed before initiation of teriflunomide therapy - every two weeks during the first 6 


months of treatment, and every 8 weeks thereafter or as indicated by clinical signs and symptoms such as 


unexplained nausea, vomiting, abdominal pain, fatigue, anorexia, or jaundice and/or dark urine. For ALT (SGPT) 


elevations between 2- and 3-fold the upper limit of normal, monitoring must be performed weekly. Teriflunomide 


therapy should be discontinued if liver injury is suspected or should be considered if elevated liver enzymes 


(greater than 3-fold ULN) are confirmed [Teriflunomide SmPC, 2013]. 


 


1.13 Is there a need for monitoring of patients over and above usual clinical 


practice for this technology?  


No additional type of monitoring is required for patients receiving teriflunomide over and above usual clinical 


practice, however there is an increased frequency of monitoring over the initial 6-month period. 


Patients receiving beta-interferons require complete and differential white blood cell counts, platelet counts, and 


blood chemistry, including liver function tests. In some patients, thyroid function testing is also recommended 


[Avonex SmPC; Betaferon SmPC; Rebif SmPC; Extavia SmPC]. 


In patients receiving fingolimod, ECG and blood pressure monitoring is necessary around first dosing. Complete 


blood counts are recommended periodically throughout treatment, liver function tests should be performed three-


monthly [Fingolimod SmPC]. 


Patients receiving natalizumab should have liver function monitoring and regular MRI scanning throughout 


treatment [Tysabri SmPC]. 


 


1.14 What other therapies, if any, are likely to be administered at the same 


time as the intervention as part of a course of treatment? 


Teriflunomide is licensed as a monotherapy for treatment of patients with RRMS, no other agents are expected 


to be administered concurrently. 
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2 Context  


2.1 Please provide a brief overview of the disease or condition for which the 


technology is being used. Include details of the underlying course of the 


disease. 


Overview of MS 


MS is a chronic disease resulting in disability and premature death [Pugliatti et al. 2006]. MS is associated with 


axonal demyelination in the central nervous system (CNS) with considerable social impact and economic 


consequences. It is estimated that between 52,000 and 62,000 people have a diagnosis of MS in England and 


Wales [NICE, 2003] and is a major cause of non-traumatic disability in young adults [Trapp et al. 2008]. The 


mean age of onset of MS symptoms is between 20-50 years [NICE, 2003] with the highest prevalence in the age 


group 50-64 years [Pugliatti et al. 2006] and it predominantly affects women, with an approximate ratio of 3:1 


[Ramagopalan et al. 2010]. 


Although considerable scientific progress has been made throughout a century of research, the underlying cause 


of MS is still unknown [Dutta et al. 2011]. It is thought that there is no single cause for MS but interplay between 


environmental triggers and genetic susceptibility is increasingly accepted as a valid aetiology of MS [Trapp et al. 


2008]. 


In the UK, MS is classified into three key sub-types: relapsing-remitting (RRMS), primary-progressive (PPMS) 


and secondary-progressive (SPMS). The course of MS in an individual patient is largely unpredictable, but may 


lead ultimately to progressive disability and premature death. 


Relapsing MS: 


RMS is a classification encompassing any MS patient who experiences periods of relapse during their disease 


course. A relapse is a clinically evident ‘attack’ of demyelination, characterised by gradual onset of symptoms 


over days, stabilising over days or weeks and then gradually resolving, completely or partially. For two relapses 


to be considered as such, a period of 30 days must have elapsed between the onset of new symptoms for each 


event [Coles, 2009]. 


The majority of RMS patients (approximately 85% of all MS patients at diagnosis) have relapsing-remitting 


disease (RRMS) [Murray, 2006]. Patients with RRMS experience recurring episodes of acute neurological 


dysfunction (relapses) followed by more or less complete recovery of function.  


There are some key elements of MS as a disease process that are of high importance to a patient versus clinical 


signs and symptoms. For a patient, relevant issues are: suffering relapses, becoming increasingly disabled with 


time and maintenance of an acceptable quality of life on both a daily and long-term basis. 
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The course of MS may be looked upon as the interaction between the two clinical phenomena of relapses and 


disability progression although the contribution of the former to the latter is not clear [Confavreux et al. 2006]. 


Relapses may require admission to hospital, and are associated with a level of disability and incapacity that 


disrupts working, family and social life. Accumulation of disability clearly presents a challenge to patients and 


their carers, alongside the very real representation of worsening disease. Relapses can have a significant impact 


on quality of life [Orme et al. 2007].   


 


Relapse rates in RRMS vary considerably over time for an individual and between individuals but there is a 


general pattern of exacerbations of more frequent relapses, followed by long periods of lower rates [Richards et 


al. 2002]. The initial relapse rate can be less than one per year and subsequently declines [Coles, 2009]. This 


makes assessment of the effects of treatments in any individual extremely difficult. 


Patients with MS commonly experience fatigue, spasticity, bladder dysfunction, pain and cognitive dysfunction. 


Less common are depression, bowel dysfunction, and paroxysmal symptoms [Crayton et al. 2006]. Common 


symptoms in MS are interrelated: one symptom can exacerbate another or can be caused by the treatment of 


another symptom.  


Epidemiology of MS 


The National Institute for Health and Care Excellence (NICE) estimates that MS is diagnosed in 3.5 to 6.6 people 


per 100,000 of the population each year with a prevalence of 100 to120 per 100,000 (in comparison, the 


incidence of stroke is 240 per 100,000 each year) in England and Wales [NICE, 2003]. Other estimates have 


been higher including an estimation carried out by the London School of Hygiene and Tropical Medicine which 


suggested a prevalence of 100,000 patients for the UK [MS Trust, 2012].   


Disease Progression 


Whilst disability progression is a defining feature of primary and SPMS, disability accumulation is a defining 


feature of RRMS and can be correlated with the extent of axonal injury and further associated with the degree of 


myelin inflammation [Leray et al. 2010]. It has been hypothesised that a close association between inflammation 


and neurodegeneration might exist in all disease stages of multiple sclerosis [Kutzelnigg et al. 2005; Frischer et 


al. 2009]. The most accepted tool to measure disability is the Expanded Disability Status Scale (EDSS), which is 


a 10-point instrument that measures different areas of functional disability in the lower half of the scale and 


focuses on hard ambulatory disability in the latter half (Figure A2.1). A score of 6 on the EDSS is considered an 


important milestone as it represents the onset of walking disability and has implications for the suitability of 


treatment with disease-modifying treatments (DMTs) [Kurtze, 1983]. The distribution of EDSS scores of patients 


being initiated on DMTs through the UK Risk Sharing Scheme is bimodal with peaks around EDSS 2 and 6 (no 


patients start treatment at EDSS 7 or greater) [Pickin et al. 2009]. 
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Figure A2.1 The Expanded Disability Status Scale adapted from Kurtze [Kurtze, 1983]  


 


 


Whilst frequent and prolonged relapses with incomplete recovery at onset and a short interval between the initial 


episode and first relapse are adverse prognostic features; the onset of the progressive phase of the disease 


course is the main determinant of disability [Compston et al. 2002]. 


Current Treatment Options for patients with RMS 


The treatment of RRMS is based on the use of DMTs and current opinion supports the use of early treatment 


with DMTs to reduce the accumulation of disability and neurodegeneration, in the hopes of delaying onset of 


progressive MS states.  


In general, patients with RRMS (and an EDSS score <6.5) are likely to be started on interferon-beta or glatiramer 


acetate [Rio et al. 2011]. These may be prescribed provided patients meet the requirement of two clinically 


significant relapses in the previous two years in line with ABN guidelines and the Department of Health Risk 


Sharing Scheme [DoH, 2002; ABN, 2009]. The ABN Guidelines represent a consensus of British neurologists 


regarding the appropriate use of DMTs in patients with multiple sclerosis [ABN, 2009]. These were last updated 


in 2009 prior to licensing of fingolimod. 


The interferon-betas and glatiramer acetate are self-injected therapies which are administered from once a day 


to once a week dependent on the treatment chosen. Some patients experience problems with these therapies 


due to the inconvenient mode of administration (injections) and poor tolerability, specifically injection-site 


reactions, flu-like symptoms, fatigue and depression [Costello et al. 2008]. Moreover, not all RRMS patients will 


respond to the existing DMTs and many will discontinue treatment [Rio et al. 2011]. There is no cure for MS. The 


available DMTs have demonstrated efficacy in reducing relapse rates and, in some cases, also delaying disability 


progression in patients with RRMS, however, the response in these patients is variable and many ultimately 


continue to experience relapses, progress and accumulate disability. 


In addition, NICE and the SMC recommend: 
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 Fingolimod as an option for the treatment of highly active RRMS in adults, only if they have an 


unchanged or increased relapse rate or ongoing severe relapses compared with the previous year 


despite treatment with IFN- [NICE, 2012(a); SMC, 2012]. 


 Natalizumab as a treatment for rapidly evolving severe RRMS, defined by two or more disabling 


relapses in one year and one or more gadolinium-enhancing lesions on brain magnetic resonance 


imaging (MRI) or a significant increase in T2 lesion load compared with a previous MRI [NICE 2007(a); 


SMC, 2007]. 


 


 


2.2 Please provide the number of patients covered by this particular 


therapeutic indication in the marketing authorisation and also including all 


therapeutic indications for the technology, or for which the technology is 


otherwise indicated, in England and Wales and provide the source of the 


data. 


Teriflunomide is indicated for the treatment of adult patients with RRMS. 


In the UK, approximately 100,000 people have MS [MS Trust, 2012].  


 In England and Wales it is estimated that 88,766 people have MS (based on England and Wales having 


a population of 56.1 million out of a total UK population of 63.2 million) [ONS, 2012]. 


 Of this 31,511 will have RRMS (35.5%) [Kobelt et al. 2006] of which 9,769 (31%) will be treated [Zajicek 


et al. 2010]. 


 


Potentially therefore, 9,769 patients per annum in England and Wales could be treated with teriflunomide in the 


absence of any other DMTs. 


 In addition to this group of patients currently receiving a DMT, it is estimated that there is a further 25% 


eligible to receive a DMT but are resistant to injectables [Genzyme KOL advisory board, 2011]. 


Therefore, the total eligible population for teriflunomide consists of 9,769 currently treated patients, plus 


2442 patients (0.25 x 9,769) currently untreated patients. 


 


2.3 Please provide information about the life expectancy of people with the 


disease in England and Wales and provide the source of the data. 
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MS has been associated with an almost threefold increase in the risk for death compared to the age matched 


general population, with excess mortality rates from other diseases such as cardiovascular disease and 


infectious and respiratory disease. The median time to death is around 30 years from disease onset, 


representing a reduction in life expectancy of approximately 10 years [Bronnham –Hansen et al. 2004].  


 


2.4 Please give details of any relevant NICE guidance or protocols for the 


condition for which the technology is being used. Specify whether any 


specific subgroups were addressed. 


NICE guidance 


 TA32 - Beta interferon and glatiramer acetate for the treatment of multiple sclerosis: Although 


both glatiramer acetate and interferon-beta were found not to be cost-effective both are available as 


long as prescribing is in line with ABN guidelines and the Department of Health Risk Sharing Scheme 


 


NICE guidance is also available for fingolimod and natalizumab in patients with highly active disease and rapidly 


evolving severe disease respectively. It is not anticipated that teriflunomide will be routinely used in these 


subgroups of MS: 


 TA254- Fingolimod for the treatment of highly active relapsing–remitting multiple sclerosis: 


Fingolimod as an option for the treatment of highly active RRMS in adults, only if they have an 


unchanged or increased relapse rate or ongoing severe relapses compared with the previous year 


despite treatment with IFN- [NICE, 2012(a)]. 


 TA127: Natalizumab for the treatment of adults with highly active relapsing–remitting multiple 


sclerosis: Natalizumab as a treatment for rapidly evolving severe RRMS, defined by two or more 


disabling relapses in one year and one or more gadolinium-enhancing lesions on brain magnetic 


resonance imaging (MRI) or a significant increase in T2 lesion load compared with a previous MRI 


[NICE, 2007(a)]. 


 


NICE guidelines: 


 CG8: Multiple sclerosis: Management of multiple sclerosis in primary and secondary care : 


Guidelines were published in 2003 and are currently under review for planned publication in 2014 


[NICE, 2003]. 


There are ongoing NICE appraisals regarding RRMS for new therapies: alemtuzumab, laquinimod and dimethyl 


fumarate. 
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Pharmacological therapies for MS have been reviewed by influential bodies in England and Wales (i.e. NICE and 


the ABN); however these guidelines require updating to reflect newly available therapeutic entities. Whilst an 


element of clinical decision making will always be used to deviate from these guidelines, as befits individual 


situations, we are unaware that these best practice guidelines are being routinely breached. 


 


2.7 Please identify the main comparator(s) and justify their selection. 


Interferon-beta and glatiramer acetate are the key comparators for teriflunomide in the treatment of RRMS. 


These are used when patients meet the requirement of two clinically significant relapses in the previous two 


years in line with ABN guidelines, a consensus of British Neurologists regarding the appropriate use of DMTs, 


and the Department of Health Risk Sharing Scheme and we anticipate this is where teriflunomide will be used 


[DoH, 2002; ABN, 2009].  


The scope for this submission also considers natalizumab and fingolimod as comparators.  


Natalizumab is currently used for RRMS patients with rapidly evolving severe (RES) disease (i.e. two or more 


disabling relapses in one year with one or more gadolinium-enhancing lesions on brain magnetic resonance 


imaging (MRI) or a significant increase in T2 lesion load compared with a previous MRI.) Patients with RES were 


included in clinical trials for teriflunomide and a sub-analysis of this group will be presented in the main 


submission, however, it is not anticipated that teriflunomide will be used routinely in this indication (as is the case 


for both interferon-beta and glatiramer). 


Fingolimod is currently used for RRMS patients with high disease activity despite interferon-beta (i.e. patients 


who have failed to respond to a full and adequate course of interferon-beta. Patients should have had at least 


one relapse in the previous year while on therapy and have at least nine T2-hyperintensive lesions in cranial MRI 


or at least one gadolinium-enhancing lesion.) Patients with high disease activity were included in clinical trials for 


teriflunomide and a sub-analysis of this group will be presented in the main submission, however, it is not 


anticipated that teriflunomide will be used routinely in this indication (as is the case for both interferon-beta and 


glatiramer). 


Genzyme do not believe that either fingolimod or natalizumab are relevant comparators for teriflunomide. This is 


because we anticipate that teriflunomide will be used in patients with RRMS who otherwise would receive beta-


interferons or glatiramer acetate. However, in line with the scope we are presently identifying whether robust, 


relevant data is available from our clinical trials to support comparison with natalizumab (in RES patients) and 


fingolimod (in patients with high disease activity despite interferon-beta). 
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2.8 Please list therapies that may be prescribed to manage adverse reactions 


associated with the technology being appraised.  


Accelerated elimination procedure 


Teriflunomide is eliminated slowly from the plasma. Without an accelerated elimination procedure, it takes an 


average of 8 months to reach plasma concentrations less than 0.02 mg/l, although due to individual variation in 


substance clearance it may take up to 2 years. An accelerated elimination procedure can be used at any time 


after discontinuation of teriflunomide and could therefore be employed in managing adverse effects. 


Elimination can be accelerated by either of the following procedures: 


 Administration of cholestyramine 8 g every 8 hours for 11 days. If cholestyramine 8 g three times a day 


is not well tolerated, cholestyramine 4 g three times a day can be used. 


 Alternatively, 50 g oral activated charcoal powder administered every 12 hours for 11 days. 


If tolerability is an issue, days do not need to be consecutive.  


At the end of 11 days, these regimens were effective in accelerating teriflunomide elimination, leading to more 


than 98% decrease in teriflunomide plasma concentrations [Teriflunomide SmPC, 2013]. 


Anti-infectives 


During clinical trials serious opportunistic infections occurred in 0.2% of patients in both the teriflunomide and 


placebo groups. In the event of this occurring, cessation of treatment with teriflunomide should be considered 


[Teriflunomide SmPC 2013]. Anti-infective therapy would be prescribed according to site of infection and local 


microbiology protocols.  


Very common adverse events with teriflunomide are nausea, diarrhoea and hair thinning [Teriflunomide SmPC 


2013]. Nausea and diarrhoea may be managed if necessary with pharmacological therapies; none is specifically 


recommended and treatment choice would be at the treating physician’s discretion. However, numerous anti-


nausea and anti-diarrhoeal agents are available in generic form and are therefore inexpensive to prescribe. Hair 


thinning if distressing to the patient, is managed by withdrawing treatment with teriflunomide [Teriflunomide 


SmPC 2013]. 


 
2.9 Please identify the main resource use to the NHS associated with the 


technology being appraised. Describe the location of care, staff usage, 


administration costs, monitoring and tests. Provide details of data sources 


used to inform resource estimates and values. 
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Other than drug cost there is expected to be limited impact on resource use. Teriflunomide is an oral therapy and 


it is anticipated that this will be initiated and monitored by specialists in secondary care. Liver function monitoring 


is required at regular intervals and this may be carried out in the specialist centre or possibly under a shared care 


agreement with the GP. 


Estimates of resource use in the submission will be based on drug acquisition costs, and NHS and Personal 


Social Services perspective. 


 


2.10 Does the technology require additional infrastructure to be put in place?  


Teriflunomide will not require additional infrastructure to be put in place.  
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3 Equality  


3.1 Identification of equality issues 


3.1.1 Please let us know if you think that this appraisal:  


 could exclude from full consideration any people protected by the equality 


legislation who fall within the patient population for which [the 


treatment(s)] is/are/will be licensed;  


 could lead to recommendations that have a different impact on people 


protected by the equality legislation than on the wider population, e.g. by 


making it more difficult in practice for a specific group to access the 


technology  


 could lead to recommendations that have any adverse impact on people 


with a particular disability or disabilities 


Please provide us with any evidence that would enable the Committee to 


identify and consider such impacts.  


We have no concerns regarding equality issues at this time however it should be noted that teriflunomide is not 


recommended for use in patients below 18 years of age since the safety and efficacy of teriflunomide in children 


and adolescents aged 0 to 18 years has not yet been established; no data are available. 


 


3.1.2 How has the analysis addressed these issues? 


Not applicable. 


 


4 Innovation 


4.1.1 Discuss whether and how you consider the technology to be innovative in 


its potential to make a significant and substantial impact on health-related 


benefits, and whether and how the technology is a ‘step-change’ in the 


management of the condition. 
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We believe that teriflunomide is innovative as it is a new oral therapy. This accompanies a favourable benefit : 


risk profile and we perceive that teriflunomide could therefore provide clinical benefit to a broad spectrum of 


patients with RRMS. (The only other oral therapy for RRMS is fingolimod and this has been restricted for use 


based on NICE’s recent Final Appraisal Determination). 


Teriflunomide is a new oral once-daily disease modifier with a unique mode of action in RRMS which maintains 


generalised immune surveillance and which, unlike fingolimod, may be used in non-high- disease-activity RRMS 


patients. 


The innovative nature of fingolimod as an oral therapy has been recognised in the associated final scope which 


states that "consideration should be given to the possible impact of fingolimod being an oral preparation" (ref 


http://www.nice.org.uk/nicemedia/live/12170/50871/50871.pdf) and was also highlighted in the Final Appraisal 


Determination where the committee accepted "its oral formulation represents innovation in the treatment of 


multiple sclerosis". (section 4.19, pg 36 at http://guidance.nice.org.uk/TA/Wave20/71/Scope/pdf/English) 


We would thus argue that teriflunomide represents an innovative treatment for a broad spectrum of patients with 


RRMS. 


 


4.1.2 Discuss whether and how you consider that the use of the technology can 


result in any potential significant and substantial health-related benefits 


that are unlikely to be included in the quality-adjusted life year (QALY) 


calculation.  


The benefits to both patients and carers of an oral therapy vs. a parenteral therapy cannot be fully captured 


within the QALY calculation. We would also comment that the societal impact of MS in terms of loss of 


productivity, patient and carer burden and ability to work etc. is much wider than accounted for in the analysis 


and not fully captured within the perspective adopted by NICE of the NHS and PSS. 


 


4.1.3 Please identify the data you have used to make these judgements, to 


enable the Appraisal Committee to take account of these benefits. 


The benefits achieved relating to oral versus parenteral administration have been assumed from commonly 


accepted beliefs. 
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5 Statement of the decision problem  


 Final scope issued by 
NICE 


Decision problem 
addressed in the 
submission 


Rationale if different from 
the scope 


Population   People with relapsing 
remitting multiple 
sclerosis 


 People with 
secondary 
progressive multiple 
sclerosis who 
experience relapses 


 People with 
progressive relapsing 
multiple sclerosis 


 People with relapsing 
remitting multiple 
sclerosis 


CHMP positive opinion for 
teriflunomide is for relapsing 
remitting multiple sclerosis 
only and therefore the other 
populations (ie. people with 
secondary progressive 
multiple sclerosis who 
experience relapses and  
people with progressive 
relapsing multiple sclerosis) 
will not be considered 


Intervention  Teriflunomide  Teriflunomide  


Comparator(s)  Beta-interferon 


 Glatiramer acetate 


 Natalizumab (for 
patients with rapidly 
evolving severe 
relapsing remitting 
MS) 


 Fingolimod (for 
patients with highly 
active relapsing-
remitting multiple 
sclerosis who have 
received treatment 
with beta-interferon 


As identified by the final 
scope issued by NICE we 
will compare teriflunomide 
with: 


 Beta-interferon 


 Glatiramer acetate 


 


The following comparators 
will be presented if data are 
available from the phase III 
trials in these patient 
groups: 


 Natalizumab (for 
patients with rapidly 
evolving severe 
relapsing remitting MS) 


 Fingolimod (for patients 
with highly active 
relapsing-remitting 
multiple sclerosis who 
have received 
treatment with beta-
interferon 


Beta-interferon and glatiramer 
are the key comparators for 
teriflunomide. 


Although natalizumab and 
fingolimod are not key 
comparators we are currently 
reviewing phase III trial data 
for teriflunomide to identify 
whether robust data are 
available for the specific 
subgroups in which 
natalizumab and fingolimod 
are used. If these data are 
available then the 
comparators, fingolimod and 
natalizumab will be included 
in the submission. 


Outcomes  Relapse rate 


 Severity of relapse 


 Disability (for 
example, expanded 
disability status scale) 


 Symptoms of multiple 
sclerosis (such as 
fatigue, cognition and 
visual disturbance) 


 Relapse rate 


 Severity of relapse 


 Disability (for example, 
expanded disability 
status scale) 


 Symptoms of multiple 
sclerosis (such as 
fatigue, cognition and 
visual disturbance) 


For teriflunomide, we will also 
include the following outcome 
which was prospectively 
evaluated in the Phase III 
programme in a post hoc 
analysis of the TEMSO and 
study 


 Resource utilisation: 
hospitalisation (for 
relapse or any causes) 
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 Freedom of disease 
activity 


 Mortality 


 Adverse effects of 
treatment 


 Health related quality 
of life 


 Freedom of disease 
activity 


 Mortality 


 Adverse effects of 
treatment 


 Health related quality of 
life 


  Resource utilisation: 
hospitalisation (for 
relapse or any causes) 
and emergency medical 
visits (any causes). 


 


and emergency medical 
visits (any causes). 


 


Economic 
analysis 


 The cost 
effectiveness of 
treatments should be 
expressed in terms 
of incremental cost 
per quality-adjusted 
life. 


 The time horizon for 
estimating clinical 
and cost-
effectiveness should 
be sufficiently long to 
reflect any 
differences in costs 
or outcomes 
between the 
technologies being 
compared. 


 Costs should be 
considered from an 
NHS and Personal 
Social Services 
Perspective. 


 The availability of 
any patient access 
schemes for the 
intervention or 
comparator 
technologies should 
be taken into 
account. This 
includes the 
arrangements within 
the risk-sharing 
scheme, which was 
agreed for the 
supply of disease 
modifying treatments 
for Multiple Sclerosis 


 Incremental cost per 
quality-adjusted life 
year. 


 The time horizon 
considered is lifetime 
(50 years). 


 Costs will be 
considered from an 
NHS and Personal 
Social Services 
perspective. 


 Costs of beta interferon 
and glatiramer acetate 
are obtained from the 
UK Risk Sharing 
Scheme. Beta-
interferon and 
glatiramer are the key 
comparators for 
teriflunomide. 


  If data permits 
comparison with 
fingolimod or 
natilizumab, then where 
patient access 
schemes are in place 
and available to the 
manufacturer these will 
be taken into account. 


 







 


Specification for manufacturer/sponsor submission of evidence Page 50 of 410 


in the NHS (See 
Health Service 
Circular 2002/2004) 


Subgroups to 
be considered 


If the evidence allows, the 
following subgroups of 
patients will be 
considered: 


 Patients with 
relapsing-remitting 
multiple sclerosis 
whose disease has 
inadequately 
responded to 
treatment with 
disease modifying 
therapy 


 Patients with 
relapsing-remitting 
multiple sclerosis is 
intolerant to treatment 
with disease 
modifying therapy 


 Patients with highly 
active relapsing-
remitting multiple 
sclerosis 


 Patients with rapidly 
evolving severe 
relapsing-remitting 
multiple sclerosis 


 Patients with relapsing-
remitting multiple 
sclerosis whose 
disease has 
inadequately 
responded to treatment 
with disease modifying 
therapy 


 Patients with relapsing-
remitting multiple 
sclerosis that is 
intolerant to treatment 
with disease modifying 
therapy 


 


We will address the additional 
sub groups of highly-active 
RRMS and rapidly-evolving 
severe RRMS if we are able 
to identify the necessary 
evidence to support the 
analyses. 


Special 
considerations, 
including 
issues related 
to equity or 
equality  


   


 


 







 


Specification for manufacturer/sponsor submission of evidence Page 51 of 410 


Section B – Clinical and cost effectiveness 


6 Clinical evidence 


6.1 Identification of studies 


6.1.1 Describe the strategies used to retrieve relevant clinical data, both from 


the published literature and from unpublished data that may be held by 


the manufacturer or sponsor. The methods used should be justified with 


reference to the decision problem. Sufficient detail should be provided to 


enable the methods to be reproduced, and the rationale for any inclusion 


and exclusion criteria used should be provided. Exact details of the search 


strategy used should be provided in section 10.2, appendix 2. 


A systematic review was conducted to identify published studies demonstrating the efficacy and safety of 


teriflunomide for the treatment of RRMS in relation to currently available therapies, including glatiramer, 


interferon-beta, natalizumab and fingolimod. The full search strategy can be found in Section 10.2 Appendix 2. 


Searches were conducted in MedLine, Embase, and the Cochrane Collaboration Central Register of Clinical 


Trials (CENTRAL) from 1st January 1980 to 30th June 2012. 


Additional searches were conducted in FDA and EMA websites to search for unpublished clinical trial information 


and safety data. 


Any high quality recently conducted systematic reviews, (i.e. new publications in higher tiered journals for 


example, Filippini et al., 2011; Smith et al., 2010) NICE guidelines and technology appraisals had their 


bibliographies reviewed. This was done by running supplemental, targeted, searches using words to describe the 


disease as well as the study type (systematic reviews and meta-analyses). 


Proceedings from several key conferences in the past 2 years were reviewed for relevant abstracts: 


 Americas Committee for Treatment and Research in Multiple Sclerosis (ACTRIMS) 


 European Committee for Treatment and Research in Multiple Sclerosis (ECTRIMS) 


 Latin American Committee for Treatment and Research in Multiple Sclerosis (LACTRIMS) 


 American Academy of Neurology (AAN) 


 American Neurological Society (ANS) 


 European Neurological Society (ENS) 


 European Federation of Neurological Societies (EFNS) 
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Bibliographies of review articles were searched to obtain relevant references. 


Two reviewers reviewed studies for inclusion according to pre-specified inclusion and exclusion criteria. 


 Data from relevant studies were extracted into a form in MS Excel for assessment of feasibility of a mixed 


treatment comparison.  


 


6.2 Study selection  


6.2.1 Describe the inclusion and exclusion selection criteria, language 


restrictions and the study selection process. A justification should be 


provided to ensure that the rationale is transparent. A suggested format is 


provided below. 


A full systematic literature review was performed to identify relevant RCTs involving any disease modifying 


treatment (DMT) used for treating RRMS/PMS in adults (see Section 10.2 Appendix 2). From these results, trials 


involving teriflunomide were extracted as a final step. 
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Table B6.2.1 Eligibility criteria used in search strategy 


 Clinical effectiveness 


Inclusion criteria Population 


Adult patients with the following classifications of MS: 


 RRMS 


 PMS (including SPMS and progressive relapsing) 


Interventions 


[beta-interferon, glatiramer acetate, natalizumab, fingolimod, teriflunomide] 


Outcomes (detailed information on outcomes extracted is provided in Section 10.2 
Appendix 2) 


 Relapse 


 Disability Progression 


 MRI Outcomes 


 Discontinuation and Adverse Events 


Study design 


 Single- or double-blind randomised controlled trials (RCTs) and open-label 


extension phase of these trials 


Language restrictions 


 English 


Exclusion criteria Population 


 People who do not have MS 


Interventions 


 Not DMTs 


Outcomes 


 No relevant data on any of the outcomes of interest  


Study design 


 Studies that are not randomised, letters to the editor, citations with no abstract 


 Studies that are open label from the outset 


 Studies that were continuing to recruit 


 Studies where patient numbers treated with a specific intervention or disease 


status (RRMS, or PMS with relapse) could not be determined 


Language restrictions 


 Studies not written in English 
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6.2.2 A flow diagram of the numbers of studies included and excluded at each 


stage should be provided using a validated statement for reporting 


systematic reviews and meta-analyses such as the QUOROM statement 


flow diagram (www.consort-statement.org/?o=1065). The total number of 


studies in the statement should equal the total number of studies listed in 


section 6.2.4. 


 Figure B6.2.1 Systematic literature review 


 
 


N.B. Of the 30 trials used for the quantitative synthesis, 17 references included teriflunomide (16 from the SLR then 
additional data for TOWER – a phase III placebo-controlled trial of teriflunomide that was provided by the sponsor in the 
form of a Clinical Study Report).  Subsequent to the SLR being performed, data for the TOWER trial for teriflunomide was 
presented at ECTRIMS 2012.  


*Includes the FDA and EMA websites, as well as proceedings from the following key conferences in the past two years: 
AAN, ACTRIMS, ANA, ECTRIMS, EFNS, ENS, and LACTRIMS.  


† These seven citations were duplicates of abstracts from the grey literature that were also brought in through the 
MEDLINE, EMBASE, and CENTRAL searches. 


‡Following the feasibility assessment and key opinion leader (KOL) recommendations, quantitative analyses were restricted 
to trials with recruitment from 2000 onward (16 trials were excluded) and with at least 80% RRMS patients (10 trials were 
excluded). These two restrictions combined (with some overlap) reduced the number of trials suitable for quantitative 
analyses from 52 to 30. See section 6.7.1 for full description of the feasibility assessment process. 
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6.2.3 When data from a single RCT have been drawn from more than one 


source (for example, a poster and a published report) and/or when trials 


are linked (for example, an open-label extension to an RCT), this should 


be made clear. 


There are four RCTs relevant to the decision problem: 


Phase II “proof of concept” plus an open-label extension to this trial: two peer-reviewed published articles are the 


primary reference sources for this trial and its extension [O’Connor et al. 2006; Confavreux et al. 2012]. Other 


references identified are conference abstracts. 


There are three phase III trials; TEMSO and TOWER are similar in design (vs. placebo), TENERE compares 


teriflunomide to interferon. 


Phase III TEMSO trial: one peer-reviewed published article is the primary reference source for this trial 


[O’Connor et al. 2011]; other references identified are conference abstracts. This trial also has an open-label 


extension reported on in conference abstracts. Further data presented here is from the Clinical Study Report held 


at Genzyme. 


Phase III TENERE trial: this trial has been reported on in conference abstracts. Further data presented here is 


from the Clinical Study Report held at Genzyme. 


Phase III TOWER trial: this trial has been reported on in conference abstracts. Further data presented here is 


from the Clinical Study Report held at Genzyme. 


 


Complete list of relevant RCTs 


6.2.4 Provide details of all RCTs that compare the intervention with other 


therapies (including placebo) in the relevant patient group. The list must 


be complete and will be validated by independent searches conducted by 


the Evidence Review Group. This should be presented in tabular form. A 


suggested format is presented below. 
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Table B6.2.2 List of relevant RCTs 


Trial no. 
(acronym) 


Intervention Comparator Population Primary study ref. 


 


STUDY 2001, 
HMR1726D/20
01  


“Proof of 
Concept”  


(Phase 2) 


Teriflunomide 
7mg o.d. or 
14mg o.d. 


Placebo o.d. Patients with RMS, 
n=179: 


 RRMS (n =157) 


 SPMS with 
relapses 
(n =22) 


Age 18-65 years 


O'Connor PW et al 2006. 
Neurology; 66:894-900.  


LTS6048, 
HMR1726D/20
02 


Phase 2 
extension 


Teriflunomide 
7mg o.d. or 
14mg o.d. 


None Patients who 
completed the core 
study and entered the 
extension. 
 
n=147 (no breakdown 
recorded in main 
reference) 
 
Age 18-65 years 


Confavreux et al. 2012.  
Multiple Sclerosis Journal; 
18(9):1278-1289. 


 


Also: 


Li DK et al. 2010 Multiple 
Sclerosis Journal;16(10):S142. 


Confavreux et al. 2011. 
Multiple Sclerosis 
Journal;17(10):S409-S410. 


Li  D et al. 2011. Multiple 
Sclerosis Journal;17(10):S183-
S184. 


EFC6049, 
HMR1726D/30
01, 


2004-000555-
42  


TEMSO 
(Phase 3) 


Teriflunomide 
7mg o.d. or 
14mg o.d. 


Placebo o.d. Patient with relapsing 
MS, n=1,088 (1,086 
received treatment)  


 RRMS (n =995) 


 SPMS with 
relapses 
(n =51) 


 Progressive 
relapsing (n=42) 


 
Age18-55 years 


O’Connor et al. 2011. N Engl J 
Med; 365:1293-303.  


 


Also: 


Nelson et al. 2011. J 
Neurol;258. 


O'Connor et al. 2010. Multiple 
Sclerosis Journal; 16(10):S23. 


Wolinsky et al. 2010. Multiple 
Sclerosis Journal; 
16(10):S347-S348. 


Wolinsky et al. 2013. Multiple 
Sclerosis Journal; ePub ahead 
of print. 


Miller A et al. 2011.  Paper 
presented at: American 
Academy of Neurology Annual 
Meeting; Honolulu, Hawaii. 


Freedman MS et al. 2012. 
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AAN; poster: PD5.007. 


Miller A et al. 2012. 
Neurology;78(1):P07.082 


LTS6050, 


2006-003361-
14 


TEMSO  
extension 


Teriflunomide 
7mg o.d. or 
14mg o.d. 


None Patients who 
completed the TEMSO 
study and choose to 
continue to the 
extension 
n=742 


O'Connor et al. 2011. Multiple 
Sclerosis Journal; 
17(10):S414-S415. 


Also: 


Comi et al. 2011. Multiple 
Sclerosis Journals; 
17(10):S182-S183. 


EFC10891, 
2008-006226-
34, 
TENERE 
(Phase 3) 


Teriflunomide 
7mg o.d. or 
14mg o.d. 


High-dose 
IFNβ1-a 
(Rebif®44µg) 
given by 
sub-
cutaneous 
injection 
three times a 
week 


Patients with RMS, 
n=324 
 
Age ≥18years 
 


Vermersch et al. 2012. 
ACTRIMS. 


Also: 


Vermersch et al. 2012. ENS.  


 


EFC10531,  


2007-004452-
36, 


TOWER 


(Phase 3) 


Teriflunomide 
7mg o.d. or 
14mg o.d. 


Placebo Patient with MS, 
n=1,165 (treated): 


 relapsing MS 
Age 18-55 years 


Kappos et al. 2012 ECTRIMS 


Sanofi. Clinical Study Report: 
Study Name: TOWER, Study 
Number: EFC10531, Date: 31-
Jul-2012, Version Number:1, 
Compound: Teriflunomide 
(HMR1726). A multi-center 
double-blind parallel-group 
placebo-controlled study of the 
efficacy and safety of 
teriflunomide in patients with 
relapsing multiple sclerosis 
2012. 


 


6.2.5 Please highlight which of the RCTs identified above compares the 


intervention directly with the appropriate comparator(s) with reference to 


the decision problem. If there are none, please state this. 


The Phase III TENERE trial compares teriflunomide with high-dose beta-interferon. 


All other trials of teriflunomide are vs. placebo (best supportive care) which is not a comparator in the decision 


problem. 


 


6.2.6 When studies identified above have been excluded from further 


discussion, a justification should be provided to ensure that the rationale 
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for doing so is transparent. For example, when studies have been 


identified but there is no access to the level of trial data required, this 


should be indicated. 


N/A all of the studies identified above are included within this submission. 


 


List of relevant non-RCTs 


6.2.7 Please provide details of any non-RCTs (for example experimental and 


observational data) that are considered relevant to the decision problem 


and a justification for their inclusion. Full details should be provided in 


section 6.8 and key details should be presented in a table; the following is 


a suggested format. 


There are no other non-RCTs considered relevant to the decision problem. 
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6.3 Summary of methodology of relevant RCTs 


6.3.1 As a minimum, the summary should include information on the RCT(s) 


under the subheadings listed in this section. Items 2 to 14 of the 


CONSORT checklist should be provided, as well as a CONSORT flow 


diagram of patient numbers (www.consort-statement.org). It is expected 


that all key aspects of methodology will be in the public domain; if a 


manufacturer or sponsor wishes to submit aspects of the methodology in 


confidence, prior agreement must be requested from NICE. When there is 


more than one RCT, the information should be tabulated. 


See Tables B6.3.1 and B6.3.2. 


 


Methods 


6.3.2 Describe the RCT(s) design (for example, duration, degree and method of 


blinding, and randomisation) and interventions. Include details of length of 


follow-up and timing of assessments. The following tables provide a 


suggested format for when there is more than one RCT.  


 


See Tables B6.3.1 and B6.3.2. 
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Table B6.3.1 Comparative summary of methodology of the Phase II and Phase III RCTs 


Trial no.  


(acronym)  


Phase II “Proof of 
Concept”  


STUDY 2001 
[O’Connor et al. 2006] 


TEMSO 


EFC6049 


[O’Connor et al. 2011] 


TENERE 


EFC10891 


[clinicaltrials.gov; CSR] 


TOWER 


EFC10531 


[clinicaltrials.gov; CSR] 


Location France, Canada 127 centers in 21 countries. 


(United States, Austria, Canada, 
Chile, Czech Republic, Denmark, 
Estonia, Finland, France, Germany, 
Italy, Netherlands, Norway, Poland, 
Portugal, Russian Federation, 
Sweden, Switzerland, Turkey, 
Ukraine, United Kingdom) 


53 centres in 13 countries. 


(Belgium, Canada, Czech Republic, 
France, Germany, Greece, Hungary, Italy, 
Poland, Spain, Switzerland, Tunisia, United 
Kingdom) 


United States, Australia, Austria, Belarus, 
Belgium, Canada, Chile, China, Czech 
Republic, Estonia, France, Germany, 
Greece, Mexico, Netherlands, Philippines, 
Poland, Romania, Slovakia, Spain, 
Sweden, Thailand, Tunisia, Turkey, 
Ukraine, United Kingdom 


Design  Randomized, double-
blind, placebo 
controlled, parallel-
group 
Phase 2 


Randomized, double-blind, placebo-
controlled, parallel-group 
Phase 3 


Randomized, outcomes-assessor blinded, 
parallel group (active comparator)  
Phase 3 


Randomized, double-blind, placebo-
controlled, parallel-group 
Phase 3 


Duration of 
study 


Treatment period: 36 
weeks 


Treatment period: 108 weeks  


 


Initial treatment period: between 48 and 
118 weeks depending on when the 
participant was enrolled. Actual maximum 
was slightly under 115 weeks. 
 
Optional long-term extension treatment 
period until teriflunomide is commercially 
available locally. 


Double-blind treatment period: between 48 
and 154 weeks 
 
Safety extension open-label treatment 
period: 48 weeks or until teriflunomide is 
commercially available in the country where 
the patient lives. 
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Trial no.  


(acronym)  


Phase II “Proof of 
Concept”  


STUDY 2001 
[O’Connor et al. 2006] 


TEMSO 


EFC6049 


[O’Connor et al. 2011] 


TENERE 


EFC10891 


[clinicaltrials.gov; CSR] 


TOWER 


EFC10531 


[clinicaltrials.gov; CSR] 


Method of 
randomisation 


1:1:1 ratio 
Randomization was 
stratified by baseline 
EDSS score to give 
two patient groups: 
those with EDSS 
scores ≤3.5 and 
those with scores 
>3.5. 


1:1:1 ratio 
Randomization was stratified 
according to the baseline EDSS score 
(≤3.5 or >3.5) and according to trial 
site, with a block size of 6. 


1:1:1 ratio 
Randomisation was stratified by 
geographical region (or countries) and 
baseline disability (EDSS total score (≤3.5 
or >3.5).  


1:1:1 ratio 
 Randomisation was stratified by study 
centre and baseline disability (EDSS total 
score (≤3.5 or >3.5). 
There was a slight imbalance possibly 
related to the stratification of the 
randomization scheme by site and baseline 
EDSS – with many of the sites enrolling 
less than 6 patients 


Method of 
blinding (care 
provider, 
patient and 
outcome 
assessor) 


Double-Blind 
(Subject, Investigator) 


Double blind (Subject, Investigator) Rater blind i.e. open label trial with blinded 
outcomes assessment. 


Two doses of oral teriflunomide 
administered in a double blind fashion; 


IFNβ -1a administered open-label 


Double Blind (Subject, Caregiver, 
Investigator). All investigational product was 


identical in appearance. 


Intervention(s) 
(n = ) and 
comparator(s) 
(n = ) 


Teriflunomide: 
7mg/day: n= 61 


14mg/day: n= 57 
Comparator: 


Placebo n= 61 


Teriflunomide: 


7mg/day: n= 365 


14mg/day: n= 358 


Comparator: 


Placebo n= 363 


Teriflunomide: 


7mg/day: n= 109 


14mg/day: n= 111 


Comparator: 


IFNβ-1a: n= 104 (3 were untreated) 


Teriflunomide: 


7mg/day: n = 408 


14mg/day: n = 373 


Comparator: 


Placebo: n = 389 
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Trial no.  


(acronym)  


Phase II “Proof of 
Concept”  


STUDY 2001 
[O’Connor et al. 2006] 


TEMSO 


EFC6049 


[O’Connor et al. 2011] 


TENERE 


EFC10891 


[CSR] 


TOWER 


EFC10531 


[clinicaltrials.gov; CSR] 


Primary 
outcomes 
(including 
scoring 
methods 
and 
timings of 
assessmen
ts) 


  


The primary efficacy 
variable was the number of 
combined unique (CU) 
active (new and persisting) 
lesions per MRI scan 
during the 36-week, 
double-blind treatment 
phase. 
 
MRI scans were performed 
at weeks -4 (visit 1) and 0 
(baseline; visit 3), then 
every 6 weeks for 36 
weeks (treatment phase; 
visits 4 to 10).  
 
Fifty contiguous, 3-mm-
thick axial slices of the 
entire brain were acquired 
using unenhanced proton 
density/ T2-weighted 
(PD/T2) and pre- and post 
gadolinium enhanced (0.1 
mmol/kg, 5-minute delay) 
T1-weighted sequences 
(Gd-T1). 
 
All scans were then sent to 
the University of British 
Columbia (UBC) MS/MRI 
Research Group for central 


The primary objective of the study 
was to determine the efficacy of 
teriflunomide in reducing the 
annualised relapse rate (defined as 
the number of confirmed relapses 
per patient-year).  
 
A relapse was defined as the 
appearance of a new clinical sign or 
symptom, or clinical worsening of a 
previous sign or symptom that had 
been stable for at least 30 days and 
that persisted for a minimum of 24 
hours in the absence of fever. 
 
Confirmed relapses required an 
increase of 1 point in each of two 
EDSS functional-system scores or 
of 2 points in one EDSS functional-
system score (excluding bowel and 
bladder function and cerebral 
function) or an increase of 0.5 points 
in the EDSS score from the previous 
clinically stable assessment. 
 
 


The primary objective was to assess the 
effectiveness of 2 doses of teriflunomide in 
comparison to IFNβ-1a, evaluated by the 
time to failure, with failure being defined as 
either relapse or permanent study 
treatment discontinuation for any cause 
whichever comes first. 
 
A relapse was defined as the appearance 
of a new clinical sign/symptom or clinical 
worsening of a previous sign/symptom 
(stable for at least 30 days) that persisted 
for a minimum of 24 hours in the absence 
of fever. Each episode of relapse was 
confirmed by the treating neurologist, 
based on the objective assessments by an 
independent evaluator (the examining 
neurologist) by documenting either of the 
following: 
 
A 1-point increase in at least 2 Functional 
System (FS) score, or a 2-point increase in 
at least 1 FS score (excluding 
bowel/bladder and cerebral) from the 
previous clinically stable assessment or; 
 
An increase of at least 0.5 points in the 
EDSS score (unless EDSS = 0, then an 
increase of at least 1.0 points is required) 
from the previous clinically stable 
assessment. 


Annualized relapse rate (number of 
relapses per patient-year). 
 
A relapse was defined as the appearance 
of a new clinical sign/symptom or clinical 
worsening of a previous sign/symptom 
(one that had been stable for at least 30 
days) that persisted for a minimum of 24 
hours in the absence of fever. Each 
episode of relapse had to be confirmed by 
the treating neurologist, based on the 
objective assessments by an independent 
evaluator (the examining neurologist) by 
documenting either of the following: 
 
A 1-point increase in at least 2 Functional 
System (FS) functions, or a 2-point 
increase in at least 1 FS function 
(excluding bowel/bladder and cerebral) 
from the previous clinically stable 
assessment or; 
 
 An increase of at least 0.5 points in the 
EDSS score (unless EDSS = 0, then an 
increase of at least 1.0 point was required) 
from the previous clinically stable 
assessment. 
 
Timing of EDSS and FS score by the 
examining neurologist at weeks 12, 24, 36 
and every 12 weeks while on treatment 
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review and analysis. The 
UBC MS/MRI Analysis 
Group had no clinical 
knowledge of the history or 
treatment of any of the 
patients analyzed. 
 
MRI lesion activity was 
determined from a 
sequential review of the 
patient’s entire scan set by 
pairs of radiologists 
working together to reach 
consensus. When there 
was a disagreement, a 
third senior radiologist 
reviewed the films, and a 
final consensus was 
reached. Activity analysis 
was performed in three 
steps: 1) Gd-T1 scan 
analysis to identify newly 
enhancing and persistently 
enhancing T1 lesions; 2) 
PD/T2 scan analysis to 
identify new and enlarging 
T2 active lesions; 3) 
combined unique (CU) 
active lesion analysis (this 
final step was performed 
after the Gd-T1 and PD/T2 
analyses to avoid double 
counting of simultaneous 
activity in single lesions). 
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Trial no.  


(acronym)  


Phase II “Proof of 
Concept”  


STUDY 2001 
[O’Connor et al. 2006] 


TEMSO 


EFC6049 


[O’Connor et al. 2011] 


TENERE 


EFC10891 


[CSR] 


TOWER 


EFC10531 


[clinicaltrials.gov; CSR] 


Secondary 
outcomes 
(including 
scoring 
methods and 
timings of 
assessments) 


Other MRI outcome 
measures included 
the number of T1 
enhancing lesions, number 
of T2 active lesions, 
number of patients with CU 
active, T1 enhancing, and 
T2 active lesions, and 
percentage change from 
baseline to endpoint in the 
burden of disease (T2 
lesion volume). 
 
Clinical measures included 
the number of patients 
experiencing an MS 
relapse, annualised 
relapse rate, and number 
of relapsing patients 
requiring a course of 
steroids.  
 
A relapse was defined as 
the appearance of a new 
symptom or worsening of 
an old symptom due to MS 
lasting 48 hours in the 
absence of fever, preceded 
by period of stability of at 


The key secondary objective 
was to determine the efficacy of 
teriflunomide in delaying the 
progression of disability over the 
study period, as assessed on the 
basis of changes in the EDSS 
score. 
 
Sustained disability progression 
was defined as an increase from 
baseline of at least 1.0 point in 
the EDSS score (or at least 0.5 
points for patients with a 
baseline EDSS score greater 
than 5.5) that persisted for at 
least 12 weeks.  
 
The key prespecified MRI end 
point was total lesion volume. 
 
Other MRI end points included 
the number of 
gadolinium-enhancing lesions on 
T1-weighted 
images, the volume of hypo 
intense lesion components on 
T1-weighted images, the number 
of unique active lesions (defined 
as the number of 


 Annualized relapse rate (number of 
relapses per patient-year)  


 


 Subject reported fatigue as assessed 
by the Fatigue Impact Scale (FIS) (self-
administered, interviewer-administered 
or telephone-administered). Total score 
and 3 sub-scales to assess the impact 
of fatigue on cognitive, physical and 
psychosocial function 


 


 Subject satisfaction as assessed by the 
Treatment Satisfaction Questionnaire 
for Medication (TSQM); a self-
administered instrument measuring the 
major dimensions of patients’ 
satisfaction with medication. The 
TSQM is made of 13 questions on 3 
common dimensions (effectiveness, 
side effects, convenience) and a global 
satisfaction question 


 Key secondary variable: Time to 
disability progression  (EDSS and 
FS) confirmed after at least 12 
weeks 
Time Frame: Average of 2 years 
(between 1 and 3 years) 


 
Others: 


 Fatigue Impact Scale (FIS) total 
score and domain score (cognitive, 
physical and psychosocial function) 
Time Frame: at weeks 12, 24 and 
then every 24 weeks while on 
treatment 


 Time to first confirmed relapse 


 Proportion of patients without a 
relapse 


 Change from baseline in EDSS 


 Change from baseline in Short Form 
generic health survey [36 items] (SF-
36) scale (2 summary scores 
(physical health component and 
mental health component) and 8 
domains (physical functioning, role-
physical, bodily pain, general health, 
vitality, social functioning, role-
emotional, and mental health). In 
addition, a single question assessed 
reported health transition 
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least 30 days and 
accompanied by 
appropriate changes on 
neurologic examination. 
 
Disability was assessed 
over time by measuring 
between-visit changes in 
EDSS score at visit 1 
(screening) and visit 3 
(baseline) and then every 
12 weeks thereafter.  
 
Additional assessments 
included the number of 
patients in whom disability 
increased (defined as an 
increase in EDSS score of 
≥1.0 in patients with a 
baseline EDSS score of 
≤5.5 or an increase in 
EDSS score of ≥0.5 in 
patients with a baseline 
EDSS score of ≤5.5). 
 
Treatment emergent 
events were reported in all 
patients. 
 
Both relapse and disability 
assessments were made 
by the treating (blinded) 
neurologist. 


gadolinium-enhancing lesions on 
T1-weighted images or new or 
enlarged lesions on T2-weighted 
images, without double 
counting), and brain atrophy. 
 
Patient-reported fatigue, 
assessed with the use of the 
Fatigue Impact Scale (FIS, which 
ranges from 0 to 160, with higher 
scores indicating greater 
fatigue), was an additional 
secondary end point. 


Time Frame: at weeks 12, 24 and 
then every 24 weeks while on 
treatment 
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Trial no.  


(acronym)  


Phase II “Proof of 
Concept”  


STUDY 2001 
[O’Connor et al. 2006] 


TEMSO 


EFC6049 


[O’Connor et al. 2011] 


TENERE 


EFC10891 


[CSR] 


TOWER 


EFC10531 


[clinicaltrials.gov; CSR] 


Duration of 
follow-up 


6-week post-treatment 
follow-up period. 
(Clinicaltrials.gov) 


 


Participants who 
successfully completed the 
double-blind treatment 
phase were offered the 
possibility to continue 
study treatment in the 
extension study LTS6048. 
(ClinicalTrials.gov) 


Post-treatment wash-out follow-
up period of 16 weeks (if not 
entering in the extension study 
LTS6050). 


The patients successfully 
completing the study treatment 
were offered the opportunity to 
enter an optional long-term 
extension study LTS6050. 


Post-washout follow-up period: 4 weeks 
after last treatment intake. 


 


Post-washout follow-up period: 4 weeks 
after last treatment intake. 
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Table B6.3.2 Comparative summary of methodology of the Phase II and Phase III extension arms 


Extension Trial no.  


(acronym)  


LTS6048,  


HMR1726D/2002 


Phase 2 extension to LTS6048 “Proof of concept” trial 
[Confavreux et al. 2012, Multiple Sclerosis Journal] 


LTS6050,  


2006-003361-14 


Phase 3 extension to TEMSO 


[CSR] 


Design  Randomized, open-label, parallel-group 


Phase 2 


Randomized, double-blind, parallel-group 


Phase 3 


Duration of study Ongoing. At time of Confavreux et al 2012 reporting, mean 
and median duration of study treatment including both core 
and extension phase, from baseline to the interim cut-off, 
was 5.6 years (standard deviation:2.7 years)  and 7.1 years 
(ranging from 0.05 to 8.5 years). 


Ongoing.             
           


Method of 
randomisation 


Following completion of the core study, patients who were 
originally randomised to teriflunomide continued their 
assigned treatment; those receiving placebo were re-
allocated to teriflunomide 7mg or 14mg according to the 
predefined randomisation schedule. 


Patients who completed the core study could enter the long-term, double-blind 
extension; patients originally allocated to placebo were re-randomised to 
teriflunomide, 7 mg or 14 mg, while actively treated patients continued on their 
original dose in a blinded fashion. 


Method of blinding 
(care provider, 
patient and outcome 
assessor) 


Open-label Double blind 


Intervention(s) (n = ) 
and comparator(s) 
(n = ) 


Teriflunomide 7mg/day: n=81 
Teriflunomide 14mg/day: n=66 
 


Randomised and treated: 
 


       
     


Primary outcomes 
(including scoring 
methods and 
timings of 
assessments) 


To assess the long-term safety of teriflunomide in patients 
with RMS 
The primary variable was the incidence of adverse effects. 
Blood tests were performed fortnightly for 24 weeks and 6-
weekly thereafter. Other monitoring was performed 
according to a predetermined schedule of clinic and lab visits 
with routine patient contact every 6 weeks throughout. 


To document the long-term safety and tolerability of teriflunomide in MS patients 
with relapses as assessed via incidence of adverse events.    


             
     


 
Time Frame: Up to a maximum of 292 weeks (4 weeks after last treatment intake) 
or until teriflunomide is commercially available in the country where patient lives 
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Extension Trial no.  


(acronym)  


LTS6048,  


HMR1726D/2002 


Phase 2 extension to LTS6048 “Proof of concept” trial 
[Confavreux et al. 2012, Multiple Sclerosis Journal] 


LTS6050,  


2006-003361-14 


Phase 3 extension to TEMSO 


[CSR] 


Secondary 
outcomes (including 
scoring methods 
and timings of 
assessments) 


Secondary objectives were to assess the long-term efficacy 
of teriflunomide in terms of: 


 Annual relapse rate 


 Disability accumulation (EDSS scores, Multiple 
sclerosis functional composite (MSFC) score 
measured 3-monthly) 


 Magnetic resonance imaging (MRI) outcomes 
(burden of disease and brain atrophy as calculated 
from the MRI scans measured 6-monthly) 


 Quality of life (Using the following instruments: 
MSQOL-54 questionnaire and Fatigue impact 
scales (FIS) measured 3-monthly. Optional 
pharmacogenomic sub study aims at assessing the 
association between the main enzyme systems of 
teriflunomide metabolism and hepatic safety and 
other potential associations between gene 
variations and clinical outcomes. An optional 
investigation of the response to vaccine in patients 
treated with teriflunomide will be performed in a few 
voluntary sites under a separate protocol and 
reported separately) 


 Time to disability progression as assessed by EDSS (every 3 months) 


 Proportion of patients free of disability progression at yearly time points 


 Annualised relapse rate (number of confirmed relapses per patient per 
year) 


 Burden of disease: Change from baseline in the volume of abnormal brain 
tissue as measured by brain MRI (every 6 months) 


          
        


 
(Time frame; up to a maximum of 288 weeks) 
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Extension Trial no.  


(acronym)  


LTS6048,  


HMR1726D/2002 


Phase 2 extension to LTS6048 “Proof of concept” trial 
[Confavreux et al. 2012, Multiple Sclerosis Journal] 


LTS6050,  


2006-003361-14 


Phase 3 extension to TEMSO 


[CSR] 


Duration of follow-up Ongoing. At time of Confavreux et al 2012 reporting, mean 
and median duration of study treatment including both core 
and extension phase, from baseline to the interim cut-off, 
was 5.6 years (standard deviation:2.7 years)  and 7.1 years 
(ranging from 0.05 to 8.5 years). 


The study plans to follow patients for approximately 8 years 
[CSR]. 


Double-blind treatment up to a maximum of 288 weeks or until teriflunomide is 
commercially available in the country where the patient lives. 
Post-washout follow-up: 4 weeks after last treatment intake. 
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Participants 


6.3.3 Provide details of the eligibility criteria (inclusion and exclusion) for the 


trial. The following table provides a suggested format for the eligibility 


criteria for when there is more than one RCT. Highlight any differences 


between the trials. 


The teriflunomide trials have similar inclusion and/or exclusion criteria (see Table B6.3.3). 


Minor exceptions are: 


Age limit 


Both TEMSO and TOWER studies (phase III, placebo controlled) recruited patients between the ages of 18-55. 


In the Phase II study, patients were 18-65 and in TENERE there was no upper age limit. This did not emerge as 


a significant issue on the baseline characteristics of the patients included in the trials (see Table B6.3.4). 


EDSS score at entry 


In all the Phase III trials EDSS score at entry could be between 0 and 5.5. In the phase II trial and both extension 


studies, EDSS score could be 0-6.0 at entry. Including an increase in EDSS score from the TEMSO core trial into 


the extension, from 5.5 to 6.0 is a reasonable way to ensure patients gaining a perceived benefit from 


teriflunomide could continue therapy. As 6.0 represent a significant change in walking ability, it is also reasonable 


to maintain this as the upper limit of inclusion. 


There was a slight difference in EDSS scores at entry to the clinical trials (see section 6.3.4) – however this is not 


considered to be significant in terms of interpreting the trial results. 
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Table B6.3.3 Eligibility criteria in the RCTs  


Trial no. 
(acronym) 


Inclusion criteria  Exclusion criteria  


 


Phase II “Proof 
of Concept” 
Study 2001 


[O’Connor et al. 
2006; CSR] 


 


 18-65 years (females to be of non-child-bearing potential or 
using adequate contraception) 


 Clinically definite multiple sclerosis (MS) with at least 2 
documented relapses as defined by the Poser criteria 


 Clinical disease severity between 0 and 6 inclusively 
according to the expanded disability status scale (EDSS) 


 Screening magnetic resonance imaging (MRI) scan fulfilling 
the criteria for a diagnosis of MS 


 At least two clinical relapses in the 3 years prior to 
screening with at least 1 relapse in the last year 


 Willingness and ability to participate in a long-term, placebo-
controlled trial 


 Willingness to undergo 9 MRI scans within 1 year and to 
provide consistent data as needed by the investigator to 
monitor progress 


 Significantly impaired bone marrow function or significant anemia, leukopenia, or 
thrombocytopenia 


 Congenital or acquired severe immunodeficiency, history of cancer (except for 
surgically excised basal or squamous cell skin lesions with no evidence of 
metastasis), lymphoproliferative disease, or treatment with lymphoid irradiation 


 Known HIV positive status 


 Persistent significant or severe infection in the 4 months before screening 


 Uncontrolled hypertension, uncontrolled diabetes, unstable ischemic heart disease, 
active inflammatory bowel disease, active peptic ulcer disease, terminal illness, or 
other medical condition which, in the opinion of the investigator, put the patient at 
risk in the study 


 Clinically relevant neurologic disease (including head trauma with residual deficit, 
stroke, or transient ischemic attack) 


 Clinically relevant cardiovascular, hepatic, endocrine, or other major systemic 
disease that made implementation of the protocol or interpretation of the study 
results difficult 


 Pregnancy and breastfeeding 


 Woman of childbearing potential except if she agreed to maintain adequate means 
of contraception throughout the study and for 24 months after the discontinuation of 
study treatment 


 Wish to parent children during the trial or following the trial (except if they agreed to 
comply with contraception requirements or rapid elimination procedure) 


 Treatment with disallowed medications (i.e. phenytoin, warfarin, tolbutamide, or 
cholestyramine) in the 4 weeks before screening 


 Treatment with systemic, inhaled, intra-articular, or widely applied topical 
corticosteroids or adrenocorticotrophic hormone (ACTH) in the 4 weeks before 
screening 


 Treatment with interferon, gamma-globulin, or other non-corticosteroid, 
immunomodulatory therapies in the 4 months before screening 


 Previous treatment with cladribine or mitoxantrone. Treatment with other 
chemotherapeutic agents such as azothioprine, cyclophosphamide, cyclosporine, or 
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methotrexate in the 6 months before screening 


 Recent history of drug or alcohol abuse. 


 Hepatitis B or C 


 Hypoproteinemia 


 Moderate to severe renal impairment 


 Abnormal mental conditions 


 Previous treatment with lenalidomide or teriflunomide 
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Trial no. 
(acronym) 


Inclusion criteria  Exclusion criteria  


LTS6048, 
HMR1726D/2002 


Phase 2 
Extension study 


 
[Confavreux et al. 


2012; CSR] 


 Satisfactory completion of HMR1726D/2001 study with 
respect to safety. 


 If female subject, non-childbearing potential or child bearing 
potential with adequate contraception. 


 Consent to practice/maintain adequate means of 
contraception throughout the study and for 24 months after 
the discontinuation of treatment. 


 Clinically definite Multiple Sclerosis (MS) as established on 
entry into HMR1726D/2001 study. 


 Extended Disability Status Score (EDSS) between 0 and 6 
inclusively, when the subject entered HMR1726D/2001 
study. 


 Magnetic Resonance Imaging (MRI) criteria must continue 
to support the diagnosis of clinically definite MS. 


 Willingness to participate in a long-term safety and efficacy 
trial. 


 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


 Subject who did not complete HMR 1726D/2001 study for safety reasons. 


 Subject who developed clinically relevant cardiovascular, hepatic, endocrine or 
other major disease. 


 Pregnancy and breast-feeding. 


 Wish to parent. 


 Likelihood of requiring treatment during the study period with drugs not permitted. 


 Disallowed therapies such as immunomodulators, immunosuppressants. 


 Recent history of drug or alcohol abuse. 


 Liver function impairment. 


 Abnormal mental conditions. 
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EFC6049/ 
TEMSO 
[O’Connor et al. 
2011; CSR] 


 18-55 years 


 Multiple sclerosis (MS) subjects, who were ambulatory 
(EDSS of ≤ 5.5) 


 Exhibiting a relapsing clinical course, with or without 
progression (relapsing remitting, secondary progressive or 
progressive relapsing) 


 Meeting McDonald's criteria for MS diagnosis 


 Experienced at least 1 relapse over the 1 year preceding 
the trial or at least 2 relapses over the 2 years preceding 
the trial 


 No relapse onset in the preceding 60 days prior to 
randomization 


 During the 30 days prior to randomization, subjects should 
have been clinically stable, without adrenocorticotrophic 
hormone (ACTH) or systemic steroid treatment 


 Signed informed consent form  


 Patients with clinically relevant cardiovascular, hepatic (including hepatitis), 
neurological, endocrine (including pancreatitis) or other major systemic disease 
(including severe renal impairment); 


 Patients with significantly impaired bone marrow function, significant anaemia, or 
severe immunodeficiency 


 Pregnant or nursing women or planning to conceive 


 Alcohol or drug abuse 


 Use of cladribine, mitoxantrone, or other immunosuppressant agents such as 
azathioprine, cyclophosphamide, cyclosporin, methotrexate or mycophenolate 
before enrollment 


 Prior use of interferons or cytokine therapy in the preceding 4 months 


 Prior use of glatiramer in the preceding 4 months or immunoglobulins in the 
preceding 6 months 


 Prior use of investigational drugs in the preceding 6 months 


 Prior use of natilizumab 


 Any known condition or circumstance that would have prevented in the 
investigator's opinion compliance or completion of the study 


 History of cancer (except for basal or squamous cell skin lesions which have been 
surgically excised, with no evidence of metastasis) 


 HIV positive subjects 


 Active tuberculosis not adequately treated 


 Persistent, significant or severe infection 


 Therapies that were disallowed: phenytoin, warfarin, tolbutamide, St.John’s Wort, 
cholestyramine 


 Patients who used ACTH or systemic corticosteroids for 4-weeks prior to 
randomisation 


 Liver function impairment or persisting elevations of SGPT/ALT, SGOT/AST or 
direct bilirubin greater than 1.5-fold the upper limit of normal 


 Contraindication for MRI 
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Trial no. 
(acronym) 


Inclusion criteria  Exclusion criteria  


LTS6050, 
2006-003361-14 


Phase 3 extension 
to TEMSO 


[CSR] 


 Satisfactory completion of previous study (TEMSO)  and not 
meeting criteria for withdrawal 


 If female subject, non-childbearing potential or child bearing 
potential with adequate contraception (and not pregnant). 


 Clinically definite MS on entry to TEMSO with EDSS 
between 0.0 and 6.0 


 McDonald’s criteria with MRI continue to support diagnosis 
of MS 


 Willingness and ability to participate 
 HIV testing consent 


 Patients who did not complete TEMSO study  
 Patients who developed clinically relevant cardiovascular, hepatic, endocrine or 


other major systemic disease making implementation of the protocol or 
interpretation of the results difficult. 


 Any known condition or circumstance that would prevent in the investigator's 
opinion, compliance or completion of the study. 


 Pregnancy or breast feeding 
 Desire to conceive 
 Likelihood of requiring treatment during the study period with drugs not permitted by 


the protocol 
 Disallowed therapies: phenytoin, warfarin, tolbutamide, cholestyramine, hypericum 


containing treatments, e.g., St-John’s Wort 
 Drug or alcohol abuse 
 Liver function  impairment or persisting ALT or direct bilirubin elevations of >1.5x 


ULN 
 Mental conditions rendering the patient unable to understand the study 
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Trial no. 
(acronym) 


Inclusion criteria  Exclusion criteria  


EFC10891/ 
TENERE 


[CSR Dec 2011] 


 ≥18 years 


 Patients with relapsing forms of multiple sclerosis meeting 
McDonald's criteria for MS diagnosis at time of screening 
visit, and EDSS score ≤5.5 at screening visit 


 Provided informed consent with signature on informed 
consent form 
 


 Did not consent top HIV testing 
 A relapse within 30 days prior to randomization 
 Mental condition rendering the patient unable to understand the study 
 Likelihood of non-compliance 
 Clinically relevant  cardiovascular, neurological, endocrine or other major systemic 


disease making implementation of the protocol or interpretation of the study results 
difficult, or would put patient at risk 


 Patients with a congenital or acquired severe immunodeficiency, a history of cancer 
(except for basal or squamous cell skin lesions which have been surgically excised, 
with no evidence of metastasis), lymphoproliferative disease, or any patient who 
has received lymphoid irradiation 


 History of active tuberculosis not adequately treated 
 Hypoproteinemia (e.g., in case of severe liver disease or nephrotic syndrome) with 


serum albumin <3.0 g/dL 
 Moderate to severe impairment of renal function, as shown by serum creatinine 


>133μmol/L (or >1.5 mg/dL) 
 Patients with significantly impaired bone marrow function or significant anemia, 


leukopenia, or thrombocytopenia 
 Persistent significant or severe infection 
 Liver function  impairment or persisting ALT or direct bilirubin elevations of >1.5x 


ULN 
 Hepatitis 
 Drug or alcohol abuse 
 Patient is the Investigator or any sub-investigator, research assistant, pharmacist, 


study coordinator, other staff or relative thereof directly involved in the conduct of 
the protocol 


  Use of adrenocorticotrophic hormone (ACTH) or systemic corticosteroids for 2 
weeks prior to randomization 


 Prior or concomitant use of cytokine therapy, glatiramer acetate or intravenous 
immunoglobulins in the 3 months prior to randomization 


 Prior or concomitant use of natalizumab (Tysabri®) 
 Prior or concomitant use of cladribine, mitoxantrone, or other immunosuppressant 


agents such as azathioprine, cyclophosphamide, cyclosporin, methotrexate or 







 


Specification for manufacturer/sponsor submission of evidence Page 77 of 410 


mycophenolate 
 Prior treatment with teriflunomide, and prior or concomitant use of leflunomide 


(ARAVA®) or hypersensitivity to any of the other ingredients or excipients of the 
investigational product. 


 Pregnant or breast-feeding women 
 Women of childbearing potential or men not utilizing effective contraceptive method 


and /or women of childbearing potential who are unwilling to or unable to be tested 
for pregnancy. 


 Patients wishing to parent children (be a partner in the conception of a child) during 
the course of the trial 


 Prior use of any investigational drug in the 6 months preceding randomisation 
 
Exclusion criteria related to study treatments: 
 Prior use of Rebif 
 Prior or concomitant use of other interferons in the 3 months prior to randomization, 


or any use of interferon beta in the past stopped due to AE, intolerability or lack of 
efficacy. 


 Known hypersensitivity to interferon beta-1a 
 History of severe depressive disorder and/or suicidality or seizure 
 Known hypersensitivity to human albumin, mannitol (United States Pharmacopoeia 


[USP]), or sodium acetate 
 Known history of hypersensitivity to teriflunomide or leflunomide 
 Persisting elevations (confirmed by re-test) of serum amylase or lipase greater than 


2-fold the upper limit of normal 
 Known history of chronic pancreatic disease or pancreatitis 
 Prior use within 4 weeks before randomization or concomitant use of drugs 


metabolized by cytochrome P2C9 (CYP2C9) including phenytoin, warfarin, 
tolbutamide, cholestyramine; prior use of products containing St. John's Wort or 
hyperforin in an unknown percentage or>1% of the extract  
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Trial no. 
(acronym) 


Inclusion criteria  Exclusion criteria  


EFC10531/ 
TOWER 


[CSR July 2012] 


 Patients with relapsing forms of multiple sclerosis meeting 
McDonald’s criteria for MS diagnosis at time of screening 
visit, and EDSS score ≤5.5 at the screening visit 


 The patient must have had at least 1 relapse in the 12 
months preceding randomization, or at least 2 relapses in 
the 24 months preceding the randomization visit 


 Provided informed consent with signature on informed 
consent form: the informed consent process was to be 
completed with full discussion of approved therapies 
available for relapsing forms of MS. The patient was to be 
offered these therapies and was to choose to join the 
study instead of accepting therapy outside of the study 


 <18 years of age or ≥56 years of age at randomization 
 Did not consent to HIV testing  
 A relapse within 30 days prior to randomization 
 Mental condition that rendered the patient unable to understand the nature, scope, 


and possible consequences of the study 
  Patient was unlikely to comply with protocol as determined by Investigator, e.g., 


uncooperative attitude, inability to return for follow-up visits, and known unlikelihood 
of completing the study 


 Clinically relevant cardiovascular, neurological, endocrine, or other major systemic 
disease that would make implementation of the protocol or interpretation of the 
study results difficult or that would put the patient at risk by participating in the study 


 Patients with a congenital or acquired severe immunodeficiency, a history of cancer 
(except for basal or squamous cell skin lesions which had been surgically excised, 
with no evidence of metastasis), lymphoproliferative disease, or any patient who 
had received lymphoid irradiation 


 HIV positive patients 


 Known history of active tuberculosis not adequately treated 


 Hypoproteinemia (e.g., in case of severe liver disease or nephrotic syndrome) with 
serum albumin <3.0 g/dL 


 Moderate to severe impairment of renal function, as shown by serum creatinine 
>133 μmol/L (or >1.5 mg/dL) 


 Patients with significantly impaired bone marrow function or significant anemia, 
leukopenia, or thrombocytopenia 


 Persistent significant or severe infection 
 Liver function impairment or persisting elevations (confirmed by retest) of ALT, 


aspartate aminotransferase (AST), or direct bilirubin greater than 1.5-fold the upper 
limit of normal 


  Known history of hepatitis 
 History of drug or alcohol abuse 
 Patient was the Investigator or any sub investigator, research assistant, pharmacist, 


study coordinator, other staff or relative thereof, directly involved in the conduct of 
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the protocol 
 Use of adrenocorticotrophic hormone (ACTH) or systemic corticosteroids for 2 


weeks prior to randomization 
 Prior or concomitant use of cytokine therapy, glatiramer acetate, or intravenous 


immunoglobulins in the 3 months prior to randomization 
 Prior or concomitant use of natalizumab (Tysabri®) 
 Prior or concomitant use of cladribine, mitoxantrone, or other immunosuppressant 


agents such as azathioprine, cyclophosphamide, cyclosporin, methotrexate, or 
mycophenolate 


 Prior treatment with teriflunomide, and prior or concomitant use of leflunomide 
(ARAVA®) or hypersensitivity to any of the other ingredients or excipients of the 
investigational product 


 Pregnant or breast-feeding women 
 Women of childbearing potential or men not utilizing effective contraceptive method 


and /or women of childbearing potential who were unwilling to or unable to be 
tested for pregnancy  


 Patients who wished to parent children (be a partner in the conception of a child) 
during the course of the trial 


 Prior use of any investigational drug in the preceding 6 months  


Adapted from Pharmaceutical Benefits Advisory Committee (2008) Guidelines for preparing submissions to the Pharmaceutical Benefits Advisory Committee (Version 4.3). 
Canberra: Pharmaceutical Benefits Advisory Committee 
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6.3.4 Describe the patient characteristics at baseline. Highlight any differences 


between study groups. The following table provides a suggested format 


for the presentation of baseline patient characteristics for when there is 


more than one RCT. 


 


Baseline characteristics for the Phase II and III trials of teriflunomide are generally well matched. There are two 


instances where some variation was observed: 


Prior use of DMTs 


In the Phase II study, a high proportion of patients had received prior DMTs (>70% in all three groups); in 


contrast, prior use of DMTs was substantially lower in the Phase III trials (approx 11-35%). 


                 


           


EDSS scores at entry 


In the Phase II trial, mean EDSS scores at entry ranged between 2.0-2.5; similarly,      
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Table B6.3.4 Characteristics of participants in the RCTs across randomised groups (Phase II, TEMSO and TENERE) 


Trial 


Phase II [O'Connor et al. 2006; CSR] 
NB. slightly lower values were noted for 
most MRI variables reported in the low-


dose teriflunomide group, although 
these differences were not considered 


to be clinically important 


TEMSO* [O’Connor et al. 2011] 
EFC10891/ TENERE 


[CSR Dec 2011] 


Baseline 
characteristics 


Placebo 
Teriflunomide 


7mg/day 
Teriflunomide 


14mg/day 
Placebo 


Teriflunomide 
7mg/day 


Teriflunomide 
14mg/day 


High-dose beta-
interferon (Rebif® 44µg)  
injection three times a 


week 


Teriflunomide 
7mg/day 


Teriflunomide 
14mg/day 


All 


Number 61 61 57 363 366 359 104 109 111 324 


Mean Age 
(years) 


39.2 
(8.7) 


40.1 (9.3) 40.1 (9.1) 38.4±9.0 37.4±9.0 37.8±8.2 37.0 (10.6) 35.2 (9.2) 36.8 (10.3) 36.3 (10.0) 


Male 20 (32.8) 15 (24.6) 12 (21.1) 88 (24.2) 111 (30.3) 104 (29) 33 (31.7) 39 (35.8) 33 (29.7) 105 (32.4) 


Females (%) 41 (67.2) 46 (75.4) 45 (78.9) 
275 


(75.8) 
255 (69.7) 255 (71.0) 71 (68.3%) 70 (64.2%) 78 (70.3%) 


219 
(67.6%) 


White (%) † - - - 
356 


(98.3) 
355 (97.3) 347 (96.9)         


Region (%)    
    


 
 


 


Western Europe  
and Africa ¦ 


- - - 
167 


(46.0) 
167 (45.6) 170 (47.4)       


 
 


Eastern 
Europe 


- - - 
114 


(31.4) 
116 (31.7) 108 (30.1)       


 
 


Americas - - - 82 (22.6) 83 (22.7) 81 (22.6)         


Time from first 
symptom of 


MS — yr 
mean (SD) 


- - - 8.6±7.1 8.8±6.8 8.7±6.7 7.71 (7.60) 7.02 (6.91) 6.64 (7.63) 7.11 (7.38) 


Time Since 
diagnosis 


4.4 (5.7) 6.0 (5.6) 5.4 (6.2) - - -         


Disease 
duration, yr 
Mean (SD) 


8.6 (7.9) 10.3 (8.1) 8.5 (7.1) - - - - - - - 
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Trial 


Phase II [O'Connor et al. 2006; CSR] 
NB. slightly lower values were noted for 
most MRI variables reported in the low-


dose teriflunomide group, although 
these differences were not considered 


to be clinically important 


TEMSO* [O’Connor et al. 2011] 
EFC10891/ TENERE 


[CSR Dec 2011] 


Relapses — no.    
    


 
 


 


In previous 
year 


1 (Range 
: 0–3) 


1 (Range: 
0–4) 


1 (Range: 
0–3) 


1.4±0.7 1.4±0.7 1.3±0.7         


In previous 2 
years 


- - - 2.2±1.0 2.3±1.2 2.2±1.0         


In previous 3 
years 


3 (1–9) 2 (2–5) 3 (2–6) - - - - - - - 


MS subtype — 
no. (%) 


   
    


 
 


 


Relapsing–
remitting 


53 (86.9) 54 (88.5) 50 (87.7) 
329 


(90.6) 
333 (91.0) 333 (92.8)       


 
 


Secondary 
progressive 


8 (13.1) 7 (11.5) 7 (12.3) 22 (6.1) 17 (4.6) 12 (3.3)       


Progressive 
relapsing 


- - - 12 (3.3) 16 (4.4) 14 (3.9)       


Use of disease-
modifying 
therapy in 
previous 2 


years — no. 
(%) 


50 (82%) 51 (83.6) 41 (71.9) 90 (24.8) 102 (27.9) 102 (28.4) 25 (24.0%) 23 (21.1%) 13 (11.7%) 61 (18.8%) 


Interferon 
beta (not 
otherwise 
specified) 


8 (13.1) 9 (14.8) 7 (12.3) - - - - - - - 


Interferon 
beta-1a 


- - - 58 (16.0) 74 (20.2) 62 (17.3)         


Interferon - - - 18 (5.0) 22 (6.0) 27 (7.5)         
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Trial 


Phase II [O'Connor et al. 2006; CSR] 
NB. slightly lower values were noted for 
most MRI variables reported in the low-


dose teriflunomide group, although 
these differences were not considered 


to be clinically important 


TEMSO* [O’Connor et al. 2011] 
EFC10891/ TENERE 


[CSR Dec 2011] 


beta-1b 


Glatiramer 
acetate 


5 (8.2) 6 (9.8) 7 (12.3) 36 (9.9) 23 (6.3) 43 (12.0)         


EDSS score ‡ 2.5 (0–6) 2.5 (0–6) 2.0 (0–6.5) 
2.68± 
1.34 


2.68±1.34 2.67±1.24 2.04 (1.19) 2.04 (1.22) 2.33 (1.35) 2.14 (1.26) 


FIS score 
(mean, SD) § 


- - - 
53.2± 
37.9 


50.4±35.6 50.3±35.9   
 


 
 
 


 


 
MRI 


assessments 
   


   
    


Total lesion 
volume —ml 


- - - 
19.34± 
18.94 


20.37±20.59 18.08±17.49 - - - - 


Gadolinium-
enhancing 
lesions ¶ 


   
    


 
 


 


No. of patients 
(%) 


- - - 
137 


(38.2) 
127 (35.3) 125 (35.2) - - - - 


No. of lesions 
on T1-


weighted 
images 


- - - 
1.66± 
3.55 


1.50±3.96 1.81±5.17 - - - - 


No. (%) of 
patients with 
T1 enhancing 


lesions 


36 (59.0) 29 (47.5) 31 (54.4) - - - - - - - 


No. (%) of 
patients with 


combined 
38 (62.3) 29 (47.5) 35 (61.4) - - - - - - - 
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Trial 


Phase II [O'Connor et al. 2006; CSR] 
NB. slightly lower values were noted for 
most MRI variables reported in the low-


dose teriflunomide group, although 
these differences were not considered 


to be clinically important 


TEMSO* [O’Connor et al. 2011] 
EFC10891/ TENERE 


[CSR Dec 2011] 


unique active 
lesions 


No. (%) of 
patients with 


new or 
enlarging T2 


lesions 


22 (36.1) 16 (26.2) 24 (42.1) - - - - - - - 


No. of 
combined 


unique active 
lesions/scan 


   
    


 
 


 


Mean+/- SE 
2.16 ± 
0.63 


1.30 ±  0.60 2.48 ±  0.62 - - - - - - - 


Median 0.5 0.0 0.5 - - - - - - - 


No. of T1 
enhancing 


lesions/scan 
   


    
 


 
 


Mean+/- SE 
2.10 ± 
0.62 


1.23 ±  0.60 2.32 ±  0.61 - - - - - - - 


Median 0.5 0.0 0.5 - - - - - - - 


No. of new or 
enlarging T2 
lesions/scan 


   
    


 
 


 


 
Mean+/- SE 


 


0.66 ±  
0.27 


0.77 ±  0.26 0.80 ± 0.26 - - - - - - - 


Median 0.0 0.0 0.0 - - - - - - - 


T2 lesion    
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Trial 


Phase II [O'Connor et al. 2006; CSR] 
NB. slightly lower values were noted for 
most MRI variables reported in the low-


dose teriflunomide group, although 
these differences were not considered 


to be clinically important 


TEMSO* [O’Connor et al. 2011] 
EFC10891/ TENERE 


[CSR Dec 2011] 


volume, mm3 


Mean 9,119 10,338 8,475 - - - - - - - 


Median 5,774 6,294 6,224 - - - - - - - 


Volume of 
hypo intense 


lesions on 
T1-weighted 
images —ml 


- - - 
3.26±3.6


4 
3.35±3.96 2.91±3.25 - - - - 


Brain 
parenchymal 


fraction‖ 
- - - 


0.76±0.0
2 


0.76±0.02 0.76±0.02 - - - - 


* Data are presented for the randomised population. Plus–minus values are means ±SD. All baseline characteristics were well matched among the three groups (P>0.05). MS denotes multiple 
sclerosis. 
† Data on race were missing for one person in each study group. Race was self-reported. 
‡ Scores on the Expanded Disability Status Scale (EDSS) range from 0 to 10, with higher scores indicating greater disability. 
§ Scores on the Fatigue Impact Scale (FIS) range from 0 to 160, with higher scores indicating greater fatigue. 
¶ Data on gadolinium-enhancing lesions were missing for four patients in the placebo group, six patients in the lower dose teriflunomide group, and four patients in the higher-dose teriflunomide 
group. 


‖ The brain parenchymal fraction was calculated as the inverse of the normalized cerebrospinal fluid volume segmented as described previously.  
¦ TENERE: One patient from Tunisia, Source: [Sanofi 2011] 
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Table B6.3.5 Characteristics of participants in the RCTs across randomised groups (TOWER) 


 


Trial 
TOWER 


[Miller et al. 2013; Kappos et al 2012; CSR] 


Baseline characteristics Placebo 
Teriflunomide 


7mg 
Teriflunomide 


14 mg 


Number 389 408 372 


Mean Age (years) 38.1 (9.1) 37.4 (9.4) 38.2 (9.4) 


Male 116 (29.8%) 108 (26.5%) 114 (30.6%) 


Females (%) 273 (70.2%) 300 (73.5%) 258 (69.4%) 


White (%) † 318 (81.7%) 329 (80.6%) 313 (84.1%) 


Region (%)    


Western Europe  and Africa ¦ - - - 


Eastern Europe - - - 


Americas - - - 


Black 7 (1.8) 8 (2.0) 7 (1.9) 


Asian 60 (15.4) 60 (14.7) 49 (13.2) 


Time from first symptom of 
MS — yr mean (SD) 


7.6 (6.7) 8.2 (6.8) 8.2 (6.7) 


Time Since diagnosis       


Disease duration, yr Mean 
(SD) 


- - - 


Relapses — no.    


In previous year 1.4 (0.8) 1.4 (0.7) 1.4 (0.7) 


In previous 2 years 2.1 (1.1) 2.1 (1.1) 2.1(1.2) 


In previous 3 years - - - 


MS subtype — no. (%)    


Relapsing–remitting       


Secondary progressive       


Progressive relapsing       


Use of disease-modifying 
therapy in previous 2 years — 


no. (%) 
135 (34.7) 123 (30.1) 126 (33.9) 


Interferon beta (not otherwise 
specified) 


   


Interferon beta-1a       


Interferon beta-1b       


Glatiramer acetate       


EDSS score ‡ 2.7 (1.4) 2.7 (1.4) 2.7 (1.4) 


FIS score (mean, SD) § - - - 


 
MRI assessments 


   


Total lesion volume —ml - - - 


Gadolinium-enhancing 
lesions ¶ 


   


No. of patients (%) - - - 


No. of lesions on T1-weighted 
images 


- - - 


No. (%) of patients with T1 
enhancing lesions 


- - - 


No. (%) of patients with 
combined unique active 


- - - 
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Trial 
TOWER 


[Miller et al. 2013; Kappos et al 2012; CSR] 


lesions 


No. (%) of patients with new 
or enlarging T2 lesions 


- - - 


No. of combined unique active 
lesions/scan 


   


Mean+/- SE - - - 


Median - - - 


No. of T1 enhancing 
lesions/scan 


   


Mean+/- SE - - - 


Median - - - 


No. of new or enlarging T2 
lesions/scan 


   


Mean+/- SE - - - 


Median - - - 


T2 lesion volume, mm3    


Mean - - - 


Median - - - 


Volume of hypo intense 
lesions on T1-weighted 


images —ml 
- - - 


Brain parenchymal fraction‖ - - - 
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Outcomes 


6.3.5 Provide details of the outcomes investigated and the measures 


used to assess those outcomes. Indicate which outcomes were 


specified in the trial protocol as primary or secondary, and whether 


they are relevant with reference to the decision problem. This 


should include therapeutic outcomes, as well as patient-related 


outcomes such as assessment of health-related quality of life 


(HRQL), and any arrangements to measure compliance. Data 


provided should be from pre-specified outcomes rather than post-


hoc analyses. When appropriate, also provide evidence of 


reliability or validity, and current status of the measure (such as 


use within UK clinical practice). The following table provides a 


suggested format for presenting primary and secondary outcomes 


when there is more than one RCT. 


 


We believe all the trial outcomes reported below to be relevant to the decision problem.
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Table B6.3.6 Primary and secondary outcomes of the RCTs 


Trial no. 
(acronym) 


Primary outcome(s) 
and measures 


Reliability/validity/ 
current use in clinical 
practice 


Secondary outcome(s) and measures Reliability/validity/ 
current use in clinical practice 


Phase II “Proof 
of Concept”  
Study 2001 


[O’Connor et al. 
2006] 


 The primary 
efficacy variable 
was the number of 
combined unique 
(CU) active (new 
and persisting) 
lesions per MRI 
scan during the 36-
week, double-blind 
treatment phase. 


 See Table B6.3.1 
for details of 
measurements 


Magnetic resonance imaging 
(MRI) is a highly sensitive 
technique used for the 
detection of brain tissue 
changes in patients with MS. As 
a result, MRI has been valuable 
to monitor disease activity in 
clinical trials. T2-weighted MRI 
identifies a broad spectrum of 
pathological changes, including 
inflammation, edema, 
demyelination, gliosis, and 
axonal loss. New areas of 
gadolinium (Gd) enhancement 
on T1-weighted MRI suggest 
recent inflammatory 
demyelination with disruption of 
the blood-brain barrier. Chronic 
hypo intense lesions on T1-
weighted images (“black holes”) 
are indicators of persistent 
damage. The extent of central 
nervous system atrophy 
involving both the brain and 
spinal cord is a clinically 
relevant measure of disease 
progression and highly relevant 
to current clinical practice. 
 


Other MRI outcome measures included 
the number of T1 enhancing lesions, 
number of T2 active lesions, number of 
patients with CU active, T1 enhancing, 
and T2 active lesions, and percentage 
change from baseline to endpoint in the 
burden of disease (T2 lesion volume). 
 
Clinical measures included the number of 
patients experiencing an MS relapse, 
annualised relapse rate, and number of 
relapsing patients requiring a course of 
steroids.  
 
A relapse was defined as the appearance 
of a new symptom or worsening of an old 
symptom due to MS lasting 48 hours in the 
absence of fever, preceded by period of 
stability of at least 30 days and 
accompanied by appropriate changes on 
neurologic examination. 
 
Disability was assessed over time by 
measuring between-visit changes in EDSS 
score at visit 1 (screening) and visit 3 
(baseline) and then every 12 weeks 
thereafter.  
 
Disability: Additional assessments 
included the number of patients in whom 
disability increased (defined as an 


For MRI information see previous column. 
 
Clinical measures: measuring relapse 
rate 
Relapses are a defining feature of RRMS. 
Relapses may require admission to 
hospital, and are associated with a level of 
disability and incapacity that disrupts 
working, family and social life. Relapses 
can have a significant impact on quality of 
life [Orme et al. 2007].  In addition, studies 
have demonstrated a significant effect of 
relapses in producing disability early in the 
disease course [Lublin, 2011]. A higher 
relapse rate has been shown to be 
associated with a shorter time to fixed 
disability (EDSS 6) and to onset of 
secondary progressive disease [Lublin, 
2011]. 
 
In the teriflunomide clinical trials a relapse 
was defined as the appearance of a new 
clinical sign or symptom, or clinical 
worsening of a previous sign or symptom 
that had been stable for at least 30 days 
and that persisted for a minimum of 24-48 
hours in the absence of fever. Confirmed 
relapses required an increase of 1 point in 
each of two EDSS functional-system 
scores or of 2 points in one EDSS 
functional-system score (excluding bowel 
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increase in EDSS score of ≥1.0 in patients 
with a baseline EDSS score of ≤5.5 or an 
increase in EDSS score of ≥0.5 in patients 
with a baseline EDSS score of ≤5.5). 
 
Treatment emergent adverse events 
were reported in all patients. 
 
Both relapse and disability assessments 
were made by the treating (blinded) 
neurologist 


and bladder function and cerebral function) 
or an increase of 0.5 points in the EDSS 
score from the previous clinically stable 
assessment; if the EDSS score was 
previously 0, an increase in EDSS score of 
1 point was required. 
 
Disability 
The EDSS is the most accepted tool to 
measure disability and is a 10-point 
instrument that measures different areas of 
functional disability in the lower half of the 
scale and focuses on hard ambulatory 
disability in the latter half [Kurtzke, 1983]. A 
score of 6 on the EDSS is considered an 
important milestone as it represents the 
onset of walking disability and has 
implications for the suitability of treatment 
with DMTs [ABN, 2009]. 
 
Recording treatment emergent adverse 
events is routine during clinical trials of 
new therapeutic agents. 
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Trial no. 
(acronym) 


Primary outcome(s) 
and measures 


Reliability/validity/ 
current use in clinical 
practice 


Secondary outcome(s) and measures Reliability/validity/ 
current use in clinical practice 


LTS6048, 
HMR1726D/2002 


Phase 2 
extension 
(Confavreaux) 


 The primary 
objective was to 
assess the long-
term safety of 
teriflunomide in 
patients with RMS. 


Long-term monitoring and 
assessment of safety and 
tolerability for a new therapeutic 
product is standard practice.  


 Secondary objectives were to assess 
the long-term efficacy of teriflunomide 
in terms of relapse rate, disability 
accumulation, magnetic resonance 
imaging (MRI) outcomes and quality of 
life. 


See detail above for Study 2001 Phase 2 
trial 


Quality of life (QoL) assessments are not 
routine in clinical practice however form an 
integral part of assessing therapeutic 
interventions for cost effectiveness 
analyses. 


Validated instruments (Multiple Sclerosis 
Quality of Life-54 (MSQoL-54) and Fatigue 
Impact Scale (FIS)) were used to perform 
QoL assessments every 24 weeks. 


EFC6049/ 
TEMSO 


[O’Connor et al. 
2011] 


Annualised relapse 
rate; a relapse was 
defined as the 
appearance of a new 
clinical sign or 
symptom, or clinical 
worsening of a 
previous sign or 
symptom that had been 
stable for at least 30 
days and that persisted 
for a minimum of 24 
hours in the absence of 
fever. 
 
Confirmed relapses 
required an increase of 
1 point in each of two 
EDSS functional-
system scores or of 2 


See details above for Study 
2001 Phase 2 trial (Clinical 
measures: measuring relapse 
rate) 
 


Change in EDSS scores to assess 
progression of disability. 
 
The key prespecified MRI end point was 
total lesion volume. Other MRI end points 
included the number of gadolinium-
enhancing lesions on T1-weighted images, 
the volume of hypo intense lesion 
components on T1-weighted images, the 
number of unique active lesions (defined 
as the number of gadolinium-enhancing 
lesions on T1-weighted images or new or 
enlarged lesions on T2-weighted images, 
without double counting), and brain 
atrophy. 
 
Patient-reported fatigue, assessed with the 
use 
of the Fatigue Impact Scale (FIS) 


See detail above for Study 2001 Phase 2 
trial 


 


 


 


 


See detail above for Study 2001  Phase 2 
trial 


 


 


 


 


 


See detail above for LTS6048 Phase 2 
extension 
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points in one EDSS 
functional-system 
score (excluding bowel 
and bladder function 
and cerebral function) 
or an increase of 0.5 
points in the EDSS 
score from the previous 
clinically stable 
assessment. 
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Trial no. 
(acronym) 


Primary outcome(s) 
and measures 


Reliability/validity/ 
current use in clinical 
practice 


Secondary outcome(s) and measures Reliability/validity/ 
current use in clinical practice 


LTS6050, 


2006-003361-14 


Phase 3 
extension to 
TEMSO 


[CSR] 


 To document the 
long-term safety 
and tolerability of 
two doses of 
teriflunomide in MS 
patients with 
relapses  


 See Table B6.3.1 
for details of 
measurements 


Long-term monitoring and 
assessment of safety and 
tolerability for a new therapeutic 
product is standard practice. 


 To document the long-term effect on 
disability progression (key secondary 
endpoint), annual relapse rate, and 
MRI variables 


See detail above for Study 2001  Phase 2 
trial 


 


EFC10891/ 
TENERE 


[CSR] 


 Time to failure, with 
failure being 
defined as either 
relapse or 
permanent study 
treatment 
discontinuation for 
any cause 
whichever comes 
first. 


 See Table B6.3.1 
for details of 
measurements 


See details above for Study 
2001  Phase 2 trial (Clinical 


measures: measuring relapse 
rate) 
 


In practice patients may 
discontinue treatment for a 
number of reasons: lack of 
efficacy, tolerability problems, 
adverse events or lack of 
concordance which may be 
multi-factorial. Ideally, therapy 
with a DMT will delay or prevent 
relapse; in TENERE ‘failure’ 
was therefore a definition 
applied to relapse OR any other 
reason for permanently 
discontinuing therapy.  


 Frequency of relapses 


 FIS (fatigue) 


 Patient’s satisfaction with treatment 
(using TSQM) 


 See table B6.3.1 for details on 
measurements 


 Safety and tolerability  


See details above for Study 2001  Phase 


2 trial (Clinical measures: measuring 
relapse rate) 
 


Although completion of the FIS and TSQM 
are not part of routine practice they are 
validated instruments allowing for reliable 
assessment of patient fatigue and 
treatment satisfaction; the latter becomes 
especially important when considering 
treatment adherence. 


Monitoring and assessment of safety and 
tolerability for a new therapeutic product is 
standard practice. 


EFC10531/ 
TOWER 


[CSR; 


 Annualised 
relapse rate  


 See Table B6.3.1 


See details above for Study 
2001  Phase 2 trial (Clinical 


measures: measuring relapse 


 Disability progression  


 Other secondary outcome measures 
included: 


See detail above for Study 2001  Phase 2 
trial 
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clinicaltrials.gov] for details of 
measurements 


rate) 
 


o FIS (fatigue) 
o Health-related quality of life, 


a measure of the impact of a 
patient’s health on his or her 
overall well being (using  SF-
36) 


 Safety and tolerability of teriflunomide 


 See Table B6.3.1 for details of 
measurements 


Quality of life (QoL) assessments are not 
routine in clinical practice however form an 
integral part of assessing therapeutic 
interventions for cost effectiveness 
analyses. 


For details on FIS and SF-36 see table 
B6.3.1. 


 


Long-term monitoring and assessment of 
safety and tolerability for a new therapeutic 
product is standard practice. 
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Statistical analysis and definition of study groups 


6.3.6 State the primary hypothesis or hypotheses under consideration and the 


statistical analysis used for testing hypotheses. Also provide details of the 


power of the study and a description of sample size calculation, including 


rationale and assumptions. Provide details of how the analysis took 


account of patients who withdrew (for example, a description of the 


intention-to-treat analysis undertaken, including censoring methods; 


whether a per-protocol analysis was undertaken). The following table 


provides a suggested format for presenting the statistical analyses in the 


trials when there is more than one RCT. 
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Table B6.3.7 Summary of statistical analyses in RCTs 


Trial no. 
(acronym) 


Hypothesis objective Statistical analysis Sample size, power 
calculation  


Data management, patient withdrawals 


Study 2001, 
HMR1726D/20
01 “Proof of 
Concept”  


Phase 2 


[O’Connor et 
al. 2006] 


To determine the 
safety, efficacy and 
optimal oral 
administration dose of 
teriflunomide in patients 
with multiple sclerosis 
with relapses. 


For the primary efficacy variable (mean 
number of CU active lesions per MRI scan), 
active treatment groups were compared with 
placebo using rank analysis of covariance 
(ANCOVA) with treatment, stratum (EDSS at 
baseline ≤3.5 vs. >3.5), and pooled center 
as fixed effects and the ranked mean pre-
randomization number of CU active lesions 
as the covariate.  
 
Other MRI and change from baseline 
variables (EDSS) were assessed by 
ANCOVA with treatment, stratum, and 
pooled center as fixed effects and baseline 
score as the covariate. Progression and 
relapse rates were tested with the Cochran–
Mantel–Haenszel procedure. For the 
secondary variables, unadjusted probabilities 
were presented. 
 
Safety variables were analyzed using 
descriptive statistics. In addition, for the 
cumulative number of unique active lesions, 
a last observation- carried-forward (LOCF) 
analysis was undertaken such that when a 
result for a scan was not available at a visit, 
the result from the previous visit could then 
be used. 
 


207 patients enrolled 
179 patients randomised 
 
Fifty-four evaluable patients per 
treatment group were 
considered sufficient to detect 
with 90% power an effect size of 
0.32 using a two-sided Wilcoxon 
rank sum test and an α level of 
0.05. 
 
This effect size for the Wilcoxon 
rank sum test corresponds to a 
parametric effect size (i.e., 
difference in means divided by 
the SD) of 0.67. Anticipating a 
10% dropout rate, it was 
considered necessary to 
randomize 60 patients per 
treatment group for a total of 
180 patients. 


The primary analysis populations were the 
intent-to-treat 
(ITT) population (all randomised patients) 
and the safety evaluable population (all 
randomised patients who received one or 
more doses of study medication). The 
secondary analysis population was the 
efficacy evaluable (all randomised patients 
for whom there was at least one on-
treatment MRI assessment and including 
all data collected during the period from 
baseline to the last day of study medication 
+14 days inclusively). Burden of disease, 
as measured by T2 lesion volume, was 
assessed in the completer population, 
which consisted of efficacy-evaluable 
patients who completed 231 days of 
treatment (i.e., the earliest day for visit 10 
[36 weeks]) and who had an MRI scan at 
visit 10. Results in the efficacy-evaluable 
population were consistent with the ITT 
results reported. 


 


Data management and statistical analyses 
were conducted by sanofi-aventis and 
Accovion GmbH (Eschborn, Germany). An 
independent Data Safety Monitoring Board 
was responsible for overseeing the data 
and the safety of patients participating in 
the study. 
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Withdrawals: in all cases, the reason for 
withdrawal was to be recorded in the case 
report form and in the subject’s medical 
record. The subject was to be followed up 
to establish whether the reason was an 
adverse event, and if so, this was to be 
reported. As far as possible, all 
examinations scheduled for the final study 
day were to be performed on all subjects 
who received study medication but who did 
not complete the study according to 
protocol. 


Subjects who stopped taking study 
medication but did not withdraw their 
consent were encouraged to continue the 
efficacy and safety assessments as if they 
were on study medication. 


Data from these subjects were to be 
included in the intent-to-treat analyses. 
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Trial no. 
(acronym) 


Hypothesis objective Statistical analysis Sample size, power calculation  Data management, patient withdrawals 


LTS6048, 
HMR1726D/20
02 


Phase 2 
extension 
[Confavreux et 
al. 2012] 


To assess the long-
term safety and efficacy 
of teriflunomide in 
patients with RMS. 


Results are based on an interim analysis 
with an arbitrary cut-off of January 8 
2010. The duration of teriflunomide 
exposure for each patient during both the 
core study and extension was evaluated. 
 


In accordance with the statistical analysis 
plan, no formal statistical tests were 
performed on the efficacy data. 
Efficacy evaluations were performed on 
the intention-to-treat population, defined 
as all randomised patients who were 
exposed to the study drug in the 
extension. Efficacy data are presented as 
four treatment groups according to 
treatment allocation at randomisation and 
re-allocation at the start of the extension 
(i.e. placebo/7 mg, placebo/14 mg, 7 
mg/7 mg or 14 mg/14 mg 


Continuous data are summarised using 
the mean and standard deviation, and 
categorical data by number and 
percentage. ARR was calculated as the 
ratio of the total number of relapses 
observed and the total patient-years of 
treatment during the extension. 


 


 


 


 


 


n=147 (continued from main study) 


 


As this was a continuation study, 
power calculations were not part of 
the planning/design process. 


Efficacy evaluations were performed on the 
intention-to-treat population, defined as all 
randomised patients who were exposed to 
the study drug in the extension. 


Withdrawals: For early withdrawals, the 
endpoint value was defined as the value 
collected at the last day/time of the last 
dose of study drug. If this value was 
missing, this endpoint value was the 
closest one prior to the last dose intake. 
The worst value was defined as the nadir 
and/or the peak post baseline (up to last 
dose) according to the direction (minimum 
or maximum) of the abnormality as defined 
in the potentially clinically significant 
abnormality list. 
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Trial no. 
(acronym) 


Hypothesis objective Statistical analysis Sample size, power calculation  Data management, patient withdrawals 


EFC6049, 
HMR1726D/30
01, 


2004-000555-
42 TEMSO 
Phase 3 


[O’Connor et 
al. 2011] 


To evaluate the efficacy 
and safety of 
teriflunomide in 
reducing the frequency 
of relapses and 
progression of physical 
disability in patients 
with relapsing multiple 
sclerosis 


All analyses were performed according to 
a modified intention-to-treat principle. 
The modified intention-to-treat population 
comprised patients who underwent 
randomization and were exposed to 
study medication for at least 1 day. All 
inferential analyses were performed at 
the two sided 5% level of significance. 


n=1088  
 
A sample of 360 randomly assigned 
patients per group was required to 
provide 95% statistical power to 
detect relative risk reductions of 
25% in the annualised relapse rate 
after 2 years, assuming an 
annualised relapse rate of 0.74 for 
the group receiving placebo and a 
standard deviation of 0.626. 
 


The study protocol was developed by the 
sponsor (Sanofi-Aventis), with guidance 
from a steering committee of international 
experts on multiple sclerosis. The study 
was overseen by an independent data-
monitoring committee. 
Data were collected by the investigators 
and analyzed by the sponsor.   
 
The authors were assisted by an 
independent medical-writing-services 
agency paid by the sponsor. The first draft 
of the manuscript was developed by the 
two lead academic authors, with input from 
the sponsor. The two lead academic 
authors made the decision to submit the 
manuscript for publication, in concert with 
the other authors. All authors vouch for the 
accuracy and completeness of the data, 
the statistical analysis, and the fidelity of 
the study to the trial protocol. 
 
During the study, the investigators, 
participating institutions, and sponsor 
agreed to maintain confidentiality of the 
data. 


 


All analyses were performed according to a 
modified intention-to-treat principle. The 
modified intention-to-treat population 
comprised patients who underwent 
randomization and were exposed to study 
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medication for at least 1 day. 


 
Withdrawals: For early withdrawals, the 
endpoint value was defined as the value 
collected at the day/time of the last dose of 
investigational product. If this value was 
missing, the endpoint value was the 
closest one prior to the last dose intake. 
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Trial no. 
(acronym) 


Hypothesis objective Statistical analysis Sample size, power calculation  Data management, patient withdrawals 


LTS6050, 


2006-003361-
14 


TEMSO 
Phase 3 
extension 
[CSR] 


To document the long-
term safety and 
tolerability of two doses 
of teriflunomide (7 and 
14 mg) in MS patients 
with relapses. 


The Kaplan-Meier method was used to 
estimate median time (if estimable) to 
disability progression, disability 
progression rate over time and proportion 
of patients free of disability specific to 
each treatment group, based on ITT 
(EFC6049+LTS6050) population. Kaplan-
Meier graphs were generated; quartiles 
and point probabilities were calculated. 
Interval estimates were calculated using 
95% point wise confidence intervals 
(CIs). The main analysis was time to 
disability progression sustained at least 
for 12 weeks. A supportive analysis was 
done using time to disability progression 
sustained at least for 24 weeks. These 
analyses were based on the combined 
data of EFC6049/TEMSO and LTS6050. 
 
The analysis for the ARR was performed 
using a Poisson regression model with 
robust error variance to accommodate 
the potential over-dispersed data 
appropriately. 
 
The time to first confirmed relapse was 
analyzed using log-rank with time to first 
relapse as the dependent variable, 
treatment group as test variable, and 
region and baseline EDSS strata as 
covariates. Hazard ratios were estimated 
using Cox regression model with 
treatment group, region and baseline 


n=742 (continued from main study) 


(54 patients who completed TEMSO 
did not continue to the extension 
study (placebo n=22; 7mg n=22; 
14mg n=10)) 
 


As this was a continuation study, 
power calculations were not part of 
the planning/design process. 


Regular site monitoring ensured the quality 
of trial conduct. Management of clinical trial 
data was performed according to the 
following rules and procedures. Data entry, 
verification, and validation were carried out 
using standard computer software (Clintrial 
version 4.5.3). Data were stored in an 
Oracle database on a secure server. A 
double-entry method was used to ensure 
that the data (except comments) were 
transferred accurately from the CRFs to the 
database. Moreover, every modification in 
the database could be traced using an 
audit trail. A data validation plan was 
established to define all automatic 
validation checks as well as supplemental 
manual checks to ensure data quality. All 
discrepancies were researched until 
resolution. The sanofi-aventis cross-
functional clinical trial team devised a Data 
Review Plan which defined data tables and 
listings for review. Trial data was reviewed 
for quality, serious Good Clinical Practice 
noncompliance, and deviations. Specific 
medical review was performed on selected 
patients to address any safety or efficacy 
concerns and identify any signals of 
potential scientific misconduct. 
 
Sanofi-aventis conducted Investigator 
meetings and training sessions for clinical 
research associates as well as individual 
site initiation meetings to develop a 
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EDSS strata as covariates. 
The analysis was based on LTS6050 
data only. 
 
Estimates of the proportion of patients 
free of relapse at selected time points 
were derived using Kaplan-Meier method 
(as described for time to disability 
progression). 
The analysis was based on LTS6050 
data only. 
 
Descriptive statistics were used to report 
analysis of MRI variables and changes 
from baseline in other measureable 
variables 


common understanding of the clinical study 
protocol, CRF, and study procedures. 
 
The randomised patients were all patients 
for whom a patient number and a treatment 
kit number were allocated according to the 
randomization process and recorded in the 
IVRS database. The patients treated 
without being randomised were not to be 
considered as randomised and therefore 
were not included in any efficacy or safety 
population. 
Efficacy populations - Intent-to-treat (ITT) 
populations 
The ITT (EFC6049+LTS6050) population 
was defined as all patients randomised in 
both EFC6049/TEMSO and LTS6050 
studies that had at least 1-day IP exposure 
during both EFC6049/TEMSO and 
LTS6050 studies. All patients were 
analyzed in the treatment group to which 
they were randomised. 
The ITT (EFC6049+LTS6050) population 
was the primary analysis population for 
disability progression and EDSS. The ITT 
(LTS6050) population was defined as all 
patients randomised in the LTS6050 study 
that had at least 1-day IP exposure during 
the LTS6050 study. All patients were 
summarised in the treatment group to 
which they were randomised. 
 
Withdrawals: handled as per TEMSO 
study. 
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Trial no. 
(acronym) 


Hypothesis objective Statistical analysis Sample size, power calculation  Data management, patient withdrawals 


EFC10891, 
2008-
006226-34, 
TENERE 


Phase 3 
[CSR] 


To assess the efficacy 
and safety of 2 doses of 
teriflunomide in 
comparison to interferon 
beta-1a in patients with 
patients with relapsing 
multiple sclerosis. 


Continuous data were 
summarized using number of 
available data, mean, standard 
deviation (SD), minimum, 
median, and maximum for 
each treatment group. 
Categorical and ordinal data 
were summarised using 
number and percentage of 
patients in each treatment 
group. 
 
Parameters were summarized 
on the ITT and safety 
population and analyzed in the 
treatment group to which they 
were randomised. 
Demographic characteristics 
were summarized by treatment 
group and overall using 
descriptive statistics. Other 
baseline safety and efficacy 
parameters, described in 
efficacy and safety sections, 
along with the summary 
statistics were presented. 
 
Medical and surgical history 
was summarized by primary 
system organ class (SOC) and 
preferred term (PT) for each 
treatment group. No statistical 
test was performed on 


N=324 (321 treated) 
The sample size estimation was 
based on the comparison between 
teriflunomide and interferon beta 1a 
with regard to the primary endpoint: 
time to failure, defined as relapse or 
permanent study treatment 
discontinuation for any cause. 
Patients were randomised using a 
1:1:1 randomization ratio for 
teriflunomide 14 mg: teriflunomide 7 
mg: interferon-beta 1a. 
 
With 100 randomised patients per 
arm, the study had 81% power to 
detect a difference between 
teriflunomide and interferon-beta 1a 
in time to failure at the 2-tailed 
significance level of α=0.025, 
assuming that the hazard rate was 
0.4186 and 0.7440 for teriflunomide 
and interferon-beta 1a, respectively, 
and that the recruitment duration 
was approximately 1.5 years. The 
significance level was specified for 
the multiplicity consideration. The 
calculation of hazard ratios was 
based on the prior experience with 
teriflunomide and interferon-beta 1a 
showing proportions of patients with 
relapse at 1 year of 30% and 46% 
for teriflunomide and interferon-beta 
1a, respectively and with premature 


Regular site monitoring ensured the quality of trial 
conduct. Management of clinical trial data was 
performed according to the following rules and 
procedures. Data entry, verification, and validation 
were carried out using standard computer software 
(Oracle® Clinical 4.5); data were stored in an Oracle 
database.  
 
A double-entry method was used to ensure that the 
data (except comments) were transferred accurately 
from the CRFs to the database. Moreover, every 
modification in the database could be traced using an 
audit trail. A data checking plan was established to 
define all automatic validation checks, as well as 
supplemental manual checks, to ensure data quality. 
All discrepancies were researched until resolved. 
 
Sanofi-aventis conducted Investigator meetings to 
develop a common understanding of the clinical study 
protocol, CRF, and study procedures as well as 
individual site initiation meetings. 
 
Intent-to-treat (ITT) population was defined as all 
randomised patients. Patients were analyzed in the 
treatment group to which they were randomised. 
Safety population was defined as all randomised 
patients exposed to the study medication, regardless 
of the amount of treatment administered. Randomized 
patients for whom it was unclear whether they took 
the study medication were included in the safety 
population. 
 
Withdrawals: All study withdrawals were recorded by 
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demographic and baseline 
characteristic data. 


treatment discontinuation rate at 1 
year of 6% and 12% for 
teriflunomide and interferon-beta 
1a, respectively. These ratios were 
also extrapolated with respect to the 
treatment duration and conditions of 
study. Other assumptions included 
that the time-to-event was 
exponentially distributed with a 
constant hazard rate and that the 
relapse and discontinuation were 
competing risks. The power was 
calculated by using nQuery 
Advisor® 6.01. 


the Investigator in the appropriate pages when 
considered as confirmed. The Investigator made 
every effort to re-contact the patient, to identify the 
reason why he/she failed to attend the visit, and to 
determine his/her health status, including at least 
his/her vital status, and last treatment date if 
applicable. Patients who did not complete the study 
and for whom no end of treatment data were available 
were considered as lost to follow-up. 
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Trial no. 
(acronym) 


Hypothesis objective Statistical analysis Sample size, power calculation  Data management, patient withdrawals 


EFC10531,  


2007-
004452-36, 


TOWER 


Phase 3 
[CSR] 


To evaluate the effect of 
two doses of 
teriflunomide on the 
frequency of relapses in 
patients with relapsing 
multiple sclerosis. 


All inferential statistical 
analyses were performed at 
the 2-sided 5% level of 
significance, except when 
noted otherwise.  
 
Analyses were performed on 
both an ITT and per protocol 
population. 
 


N=1169 
 
The sample size calculations were 
based on a 1:1:1 randomization 
ratio for teriflunomide 14 mg, 
teriflunomide 7 mg, and placebo 
and the primary and key secondary 
efficacy variables of ARR and time 
to (first) sustained disability 
progression, respectively, with the 
following assumptions: 
• Placebo ARR of 0.74 (based on 
recently available MS data, where 
the placebo 2-year 
relapse rate was estimated to be 
1.48) 
• A 25% relative risk reduction in 
ARR, (i.e., ARR of 0.55, for 
teriflunomide) 
• Number of relapses follows 
approximately Poisson distribution 
with over dispersion 
parameter of 1.3 (estimated with 
recently available data on Tysabri® 
trials and protocol for Study 
2001) 
• A 1.5-year recruitment period with 
linear recruitment rate, thus the 
average exposure 
duration for ongoing patients is 1.75 
years 
• A 2-tailed 5% significance level 
• Expected drop-out rate = 20% 


Regular site monitoring ensured the quality of trial 
conduct. Management of clinical trial data for this 
paper-based study was performed according to the 
following rules and procedures. Data entry (double-
entry method) and validation were contracted to 
pharmanet/I3 and were carried out using standard 
validated data capture computer software (Oracle 
Clinical version 4.5). Every modification in the 
database was traced using an audit trail. 
Sanofi conducted Investigator meetings and training 
sessions for clinical research associates as well as 
individual site initiation meetings to develop a 
common understanding of the clinical study protocol, 
CRF, and study procedures, in compliance with good 
clinical practices. 
 


Four analysis populations were defined for this study: 
ITT, per protocol (PP), safety, and pharmacokinetic 
(PK). The ITT population comprised all randomised 
patients who had at least one dose of study 
treatment. The ITT population was used for the 
analyses of all efficacy variables. Patients were 
analyzed in the treatment group to which they were 
randomised.  
 
The PP population comprised a subset of the ITT 
population that contained patients without a major 
efficacy related protocol deviation. The PP population 
was only used for the analysis of the primary efficacy 
and key secondary variables. The criteria for major 
protocol deviations were non-exposure to drug, 
patients not meeting inclusion criteria, irregularities in 
randomisation / treatment allocation, poor 
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Based on the assumptions above, a 
total of 1110 patients (370 per 
treatment group) were needed for 
the study and had 94% power to 
detect a 25% relative risk reduction 
in ARR. 
Calculations were made using 
internally-developed statistical 
programs. In addition, the study had 
75% power to detect a 37% hazard 
ratio reduction in time to disability 
progression using log-rank test. The 
sample size and power estimate 
was computed using EAST 4.0 with 
the assumptions of a hazard rate of 
0.1783 in the placebo group, and 
0.1116 in the teriflunomide group 
(i.e. 30% probability of disability 
progression for placebo patients by 
the end of 2 years, and 20% for 
teriflunomide patients). The sample 
size was also adjusted for a 20% 
drop out rate. 


compliance, prohibited concomitant medication. 
 
The safety population was a subset of all randomised 
patients who received at least 1 dose or partial dose 
of investigational product. The PK population was a 
subset of the safety population and comprised 
patients who had at least one PK sample taken. 
Withdrawals: All study withdrawals were recorded by 
the Investigator in the appropriate pages when 
considered as confirmed. The Investigator made 
every effort to re-contact the patient, to identify the 
reason why he/she failed to attend the visit, and to 
determine his/her health status, including at least 
his/her vital status, and last treatment date if 
applicable. Patients who did not complete the study 
and for whom no end of treatment data were available 
were considered as lost to follow-up. 
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6.3.7 Provide details of any subgroup analyses that were undertaken and 


specify the rationale and whether they were pre-planned or post-hoc. 


Re: TEMSO: subgroup analyses were performed for annualised relapse rate (ARR) and disability progression by 


baseline demographics (gender, race and age), disease characteristics (Expanded Disability Status Scale 


(EDSS) strata, relapse history, multiple sclerosis (MS) subtype), MRI parameters (gadolinium-enhancing lesions, 


total lesion volume) and prior use of MS drugs [Miller et al. 2012]. 


 


A generalised estimating equation method and Cox regression model were used to assess consistency of the 


treatment effect across subgroups, utilising a treatment-by-subgroup interaction test for each factor separately. 


Reductions in ARR and disability progression were consistent across subgroups in favor of teriflunomide, with no 


treatment-by-subgroup interaction test reaching statistical significance [Miller et al. 2012]. 


 


Additionally, post-hoc subgroup analyses beyond the scope of the original clinical trial protocols were performed 


for patients with rapidly evolving severe disease (RES) and highly active (HA) disease. These analyses were 


performed in response to the scope of the decision problem proposed by NICE. The RCT trial programme did not 


specify these groups at trial inception for separate analyses. 


The sub-group analyses were performed on data from the Phase III TEMSO population as this most closely 


represents the respective population definitions from previous NICE guidance (i.e. RES: defined by two or more 


disabling relapses in one year, and one or more gadolinium-enhancing lesions on brain magnetic resonance 


imaging (MRI) or a significant increase in T2 lesion load compared with previous MRI; HA:  defined as those who 


have failed to respond to a full and adequate course (normally at least one year of treatment) of beta-interferon. 


Patients should have had at least one relapse in the previous year while on therapy, and have at least nine T2-


hyperintense lesions in cranial MRI or at least one gadolinium-enhancing lesion. A "nonresponder" could also be 


defined as a patient with an unchanged or increased relapse rate or ongoing severe relapses, as compared to 


the previous year) [NICE, 2007(a); NICE, 2012(a)] 
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Participant flow  


6.3.8 Provide details of the numbers of patients who were eligible to enter the 


RCT(s), randomised, and allocated to each treatment. Provide details of, 


and the rationale for, patients who crossed over treatment groups and/or 


were lost to follow-up or withdrew from the RCT. This information should 


be presented as a CONSORT flow chart. 


Please note: throughout the clinical trial programme for teriflunomide, two doses 7mg and 14mg were trialled. 


Ultimately, teriflunomide 14mg daily has been approved by the CHMP for use in practice. Therefore, although 


CONSORT diagrams are shown including the 7mg dose, the clinical data discussed within this submission 


relates to the 14mg dose only. 


Phase II “proof of concept”  


Patients were not permitted to cross to another treatment group during the course of the study.  


A higher proportion of patients withdrew (largely due to adverse events) from the teriflunomide 14mg arm vs. 


teriflunomide 7mg or placebo, however there were no significant between group differences in TEAEs and no 


permanent morbidity was observed for any patients withdrawing from treatment due to adverse events  


[O’Connor et al. 2006]. 


At the point of entering the optional extension of the Phase II study, patients previously receiving placebo were 


randomised (according to a pre-defined schedule) to active treatment with teriflunomide 7mg or 14mg. Patients 


who received active treatment during the main trial continued at the same dose [Confavreux et al. 2012]. 


During the extension phase, rate of withdrawal has been similar across both teriflunomide groups. TEAEs were 


similar in both groups. 
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Figure 6.3.1 Phase II “proof of concept” participant flow 
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TEMSO [O’Connor et al. 2011] 


Patients were not permitted to cross to another treatment group during the course of the study.  


Similar proportions of patients withdrew from treatment during the course of the study; withdrawal due to adverse 


events was non-significantly higher in the active arms and withdrawal due to disease progression was 


significantly lower in the teriflunomide 14mg arm vs. placebo (p=0.02). Of the patients who discontinued the 


study medication prematurely, 31, 22, and 20 patients in the placebo, lower-dose teriflunomide, and higher-dose 


teriflunomide groups, respectively, completed the planned follow-up.  


 


Figure 6.3.2 TESMO participant flow 
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TEMSO extension (adapted from the TEMSO extension Clinical Study Report) 


At the point of entering the optional extension of the TEMSO study, patients previously receiving placebo were 


randomised to active treatment with teriflunomide 7mg or 14mg. Patients who received active treatment during 


the main trial continued at the same dose. Treatment administration remained double-blind. 


Similar proportions of patients withdrew from study treatment across the four arms, with adverse events the most 


common reason for treatment discontinuation. Adverse events were less common in the teriflunomide 14mg 


groups than the 7mg groups. 


Figure 6.3.3 TESMO extension participant flow 
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6.4 Critical appraisal of relevant RCTs 


6.4.1 The validity of the results of an individual study will depend on the 


robustness of its overall design and execution, and its relevance to the 


decision problem. Each study that meets the criteria for inclusion should 


therefore be critically appraised. Whenever possible, the criteria for 


assessing published studies should be used to assess the validity of 


unpublished and part-published studies. The critical appraisal will be 


validated by the ERG. The following are the minimum criteria for 


assessment of risk of bias in RCTs, but the list is not exhaustive.  


 Was the method used to generate random allocations adequate? 


 Was the allocation adequately concealed? 


 Were the groups similar at the outset of the study in terms of prognostic 


factors, for example, severity of disease? 


 Were the care providers, participants and outcome assessors blind to 


treatment allocation? If any of these people were not blinded, what 


might be the likely impact on the risk of bias (for each outcome)? 


 Were there any unexpected imbalances in drop-outs between groups? 


If so, were they explained or adjusted for? 


 Is there any evidence to suggest that the authors measured more 


outcomes than they reported? 


 Did the analysis include an intention-to-treat analysis? If so, was this 


appropriate and were appropriate methods used to account for missing 


data? 


6.4.2 Please provide as an appendix a complete quality assessment for each 


RCT. See section 10.3, appendix 3 for a suggested format. 


6.4.3 If there is more than one RCT, tabulate a summary of the responses 


applied to each of the critical appraisal criteria. A suggested format for the 


quality assessment results is shown below.  
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Table B6.4.1 Quality assessment results for RCTs 


Trial no. (acronym) Phase II “Proof of 
Concept” 


Study 2001 
[O’Connor et al. 2006] 


TEMSO TENERE TOWER 


Was randomisation 
carried out 
appropriately? 


Yes Yes   


Was the 
concealment of 
treatment allocation 
adequate? 


Yes. The investigator 
randomised eligible 
subjects at visit 3 
after completion of all 
baseline 
assessments Each 
subject entering the 
study at screening 
(visit 1) was assigned 
a 5-digit number that 
was used to identify 
the subject 
throughout the study. 
The first 2 digits 
represented the 
investigator (center) 
number; the last 3 
digits represented the 
consecutive subject 
number within the 
respective center. 
The investigator 
documented the 
randomization 
number in the case 
report form and the 
subject’s records. 
Each subject was 
only to be given the 
medication carrying 
his or her 
randomization 
number. 
 A randomization 
schedule was 
generated by the 
sponsor. The 
schedule linked 
sequential numbers 
to treatment codes 
allocated at random. 
The schedule was 
prepared on a 1:1:1 
basis with blocks of 6 
 
 


Yes, patients were 
centrally 
randomised at 
visit 3 via an 
interactive voice 
response system 
(IVRS). Study 
medication was 
dispensed by 
treatment kits with 
pre-printed 5-digit 
medication kit 
numbers 
randomly 
assigned by the 
IVRS. 
Every 12 weeks 
during the study, 
the investigational 
site was to contact 
the IVRS to 
allocate a new 
medication kit 
number to a 
patient that 
corresponded to 
the treatment 
designated by the 
randomization 
number; each 
patient received a 
total of 9 
medication kits. 
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Trial no. (acronym) Phase II “Proof of 
Concept” 


Study 2001 
[O’Connor et al. 2006] 


TEMSO TENERE TOWER 


Were the groups 
similar at the outset 
of the study in terms 
of prognostic 
factors?  


Yes Yes     


Were the care 
providers, 
participants and 
outcome assessors 
blind to treatment 
allocation? 


Yes, the trial was 
double-blind. Patients 
and the treating 
neurologists were 
blinded to treatment 
allocation. A blinded 
neurologist assessed 
relapses and 
disability measures. 
MRI scans were 
evaluated by blinded 
physicians. 


Yes, the trial was 
double-blind. 
Patients, treating 
neurologists, and 
examining 
neurologists were 
unaware of 
treatment 
assignments. MRI 
scans were 
examined at a 
central location. 


   
  


   
  
 


  
   


   


  
  


   
  


   
  


Were there any 
unexpected 
imbalances in drop-
outs between 
groups? 


Yes, there were more 
discontinuations in 
the teriflunomide 14- 
mg/day group than in 
the other groups (12 
for 14mg vs. 4 for 
7mg and 3 for 
placebo) 


No      
 


 
 


    
 


    
  


  
  


  


Is there any 
evidence to suggest 
that the authors 
measured more 
outcomes than they 
reported? 


No No     


Did the analysis 
include an intention-
to-treat analysis? If 
so, was this 
appropriate and 
were appropriate 
methods used to 
account for missing 
data? 


Yes: ITT was used for 
the primary analysis 
population and 
missing data was 
accounted for  


   


Yes: ITT was 
used for patients 
who underwent 
randomisation and 
received study 
medication for at 
least 1-day. 
Missing data was 
accounted for.    
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Adapted from Centre for Reviews and Dissemination (2008) Systematic reviews. CRD’s 
guidance for undertaking reviews in health care. York: Centre for Reviews and 
Dissemination 


 


 


6.5 Results of the relevant RCTs 


6.5.1 Provide the results for all relevant outcome measure(s) pertinent to the 


decision problem. Data from intention-to-treat analyses should be 


presented whenever possible and a definition of the included patients 


provided. If patients have been excluded from the analysis, the rationale 


for this should be given. If there is more than one RCT, tabulate the 


responses. 


6.5.2 The information may be presented graphically to supplement text and 


tabulated data. If appropriate, please present graphs such as Kaplan–


Meier plots. 


6.5.3 For each outcome for each included RCT, the following information should 


be provided.  


 The unit of measurement. 


 The size of the effect; for dichotomous outcomes, the results ideally 


should be expressed as both relative risks (or odds ratios) and risk (or 


rate) differences. For time-to-event analysis, the hazard ratio is an 


equivalent statistic. Both absolute and relative data should be 


presented. 


 A 95% confidence interval. 


 Number of participants in each group included in each analysis and 


whether the analysis was by ‘intention to treat’. State the results in 


absolute numbers when feasible. 


 When interim RCT data are quoted, this should be clearly stated, along 


with the point at which data were taken and the time remaining until 


completion of that RCT. Analytical adjustments should be described to 


cater for the interim nature of the data.  
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 Other relevant data that may assist in interpretation of the results may 


be included, such as adherence to medication and/or study protocol. 


 Discuss and justify definitions of any clinically important differences.  


 Report any other analyses performed, including subgroup analysis and 


adjusted analyses, indicating those pre-specified and those exploratory. 
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Table B6.5.1 (Comparative) summary of results of the Phase II and Phase III RCTs  


Please note: Expanded trial results reporting primary and secondary outcomes of all trials are available in Additional Appendix 1. 


Presented results are for the licensed dose of teriflunomide (14mg o.d.) unless otherwise stated. Teriflunomide 7mg o.d. though used within the clinical trial setting is not 


licensed for use. Severity of relapse data was not collected during the teriflunomide Phase II/III trials and therefore cannot be reported in response to the decision problem. 


For the outcome entitled “Freedom of Disease Activity”- there is no clear clinical consensus on the definition of this. In practice, we understand it to be a relapse-free period 


where evidence of disease progression is also absent. In practical measurement terms, MRI results can be included in this composite as a practical demonstration of stable or 


improved disease as assessed by MRI scan. Since relapse rates and disability measures are captured as discrete outcomes, we have reported MRI data available from the 


Phase II/III trial program to support the concept of freedom of disease activity. 


Outcomes of 
relevance to 
the decision 
problem 


Phase II “Proof of 
Concept” 


Study 2001 
[O’Conner et al. 


2006] 
 


Phase II extension 


Phase 2 extension to 
LTS6048 


[Confavreux et al. 
2012] – Interim data. 


This trial extension 
remains open until 


teriflunomide is licensed. 


TEMSO 


EFC6049 


[O’Connor et al. 
2011] 


TEMSO extension 


Phase 3 extension to 
TEMSO 


[CSR analysis cut-off 
January 2011] – Interim 


data. 


This trial extension remains 
open until teriflunomide is 


licensed. 


TENERE 


EFC10891 


[Vermersch et al. 2012; 
CSR Dec 2011] 


TOWER 


EFC10531 [CSR, Kappos 
et al. 2012] 


Patient 
numbers 


Teriflunomide 14mg 
o.d. n=57 


Placebo n= 61 


Teriflunomide 
14mg/14mg o.d. n=40 
Placebo/Teriflunomide 


14mg o.d.  n= 26 


Teriflunomide 14mg 
o.d. n=358 


Placebo n= 363 


Teriflunomide 
14mg/14mg o.d. n=251 
Placebo/Teriflunomide 


14mg o.d.  n= 108 


Teriflunomide 14mg o.d. 
n=111 


IFNβ-1a  n=104 


Teriflunomide 14mg o.d. 
n=370 


Placebo n= 388 


Analyses ITT population over 
36 weeks 


372 week open-label 
evaluation period 


Modified ITT 
population  


108 week study 
period 


ITT ITT analysis 


Study had a fixed end; 
range of treatment 


duration for completers = 
49-114 weeks 


[Vermersch et al. 2012] 


ITT analysis 


Study had a fixed end; 
range of treatment duration 


for completers = 48-152 
weeks [Kappos et al. 2012] 
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Outcomes of 
relevance to 
the decision 


problem 


Phase II “Proof of 
Concept” 


Study 2001 
 [O’Conner et al. 


2006] 
 


Phase II extension 


Phase 2 extension to 
LTS6048 


[Confavreux et al. 
2012] – Interim data. 


This trial extension 
remains open until 


teriflunomide is licensed. 


TEMSO 


EFC6049 


[O’Connor et al. 
2011] 


TEMSO extension 


Phase 3 extension to 
TEMSO 


[CSR analysis cut-off 
January 2011] – Interim 


data. 


This trial extension remains 
open until teriflunomide is 


licensed. 


TENERE 


EFC10891 


[Vermersch et al. 2012; 
CSR Dec 2011] 


TOWER 


EFC10531 [CSR, Kappos 
et al. 2012] 


Primary trial 
outcome 


MRI results – see 
Freedom of disease 
below 


Safety and 
tolerability: see below 
 
Discontinuations due 
to TEAEs occurred 
for 19.7% of patients 
in the 14mg 
teriflunomide group. 
 
13.6% of patients 
discontinued study 
treatment due to 
SAEs. 


ARR see below Safety and tolerability: 
see also below. 
 


   
  


    
 


 
   


   
 


  
   
    
   


   
   
   
  


  
   


Time to failure (confirmed 
relapse or permanent 
study discontinuation): 
 
42 (37.8%) patients with 
failure vs. IFNβ-1a  44µg 
3xweek 44 (42.4%);  


  
     


     
   


   
   
   


 
       


    
 


 


ARR see below 
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Outcomes of 
relevance to 
the decision 


problem 


Phase II “Proof of 
Concept” 


Study 2001 


 [O’Conner et al. 
2006] 


 


Phase II extension 


Phase 2 extension to 
LTS6048 


[Confavreux et al. 
2012] – Interim data. 


This trial extension 
remains open until 


teriflunomide is licensed. 


TEMSO 


EFC6049 


[O’Connor et al. 
2011] 


TEMSO extension 


Phase 3 extension to 
TEMSO 


[CSR analysis cut-off 
January 2011] – Interim 


data. 


This trial extension remains 
open until teriflunomide is 


licensed. 


TENERE 


EFC10891 


[Vermersch et al. 2012; 
CSR Dec 2011] 


TOWER 


EFC10531 [CSR, Kappos 
et al. 2012] 


Relapse rate ARR (mean ±SD) = 
0.55 ± 1.12 (vs. 0.81 
±1.22 for placebo; 
NS) 
= 32% reduction in 
ARR 
 


ARR for patients on 
teriflunomide 14mg 
throughout the study 
and extension = 
0.181 


Adjusted ARR (95% 
CI) = 0.37 (0.31-
0.44)  
vs. 0.54 for placebo 
(0.47-0.62) 
 
31.5% relative 
reduction vs. 
placebo (p<0.001) 


    
     


 
   


   
    


  
 


Adjusted ARR (95% CI) = 
0.259 (0.153, 0.438)  
vs. IFNβ-1a  44µg, 0.216 
(0.113, 0.415) 
 
Relative risk (95% CI) = 
1.197 (0.623, 2.299) vs. 
IFNβ-1a , p=0.5896 


Adjusted ARR (95% CI) 
=0.319 (0.267, 0.381)  
 
Relative risk (95% CI) = 
0.637 (0.512, 0.793) vs. 
placebo, p=0.0001 
 


Severity of 
relapse  


Not reported Not reported Teriflunomide 14mg 
significantly 
reduced the 


annualised rate of 
relapse leading to 
hospitalisation by 


59%, p<0.0001 vs. 
placebo [Miller A et 


al. 2012] 


Not reported 
 


Not reported Patients treated with 
teriflunomide 14 mg spent 
significantly fewer nights in 
hospital for relapse (1.7 
nights/pt) compared with 
those patients receiving 
placebo (3.4 nights/pt; 
p=0.0285) [O’Connor et al. 
2013] 
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Outcomes of 
relevance to 
the decision 


problem 


Phase II “Proof of 
Concept” 


Study 2001 


 [O’Conner et al. 
2006] 


 


Phase II extension 


Phase 2 extension to 
LTS6048 


[Confavreux et al. 
2012] – Interim data. 


This trial extension 
remains open until 


teriflunomide is licensed. 


TEMSO 


EFC6049 


[O’Connor et al. 
2011] 


TEMSO extension 


Phase 3 extension to 
TEMSO 


[CSR analysis cut-off 
January 2011] – Interim 


data. 


This trial extension remains 
open until teriflunomide is 


licensed. 


TENERE 


EFC10891 


[Vermersch et al. 2012; 
CSR Dec 2011] 


TOWER 


EFC10531 [CSR, Kappos 
et al. 2012] 


Disability (e.g. 
EDSS, 
sustained 
accumulation 
of disability for 
at least 12 
weeks (SAD)) 


7.4% of patients 
showed an increase 


in EDSS at 36 
weeks vs. baseline 
compared to 21.3% 
on placebo; p<0.04 


=69% relative 
reduction 


 
No data re: SAD 


 


Mean (SD) change in 
EDSS from baseline 
for patients on 
teriflunomide 14mg 
throughout the study 
and extension = 0.61 
(1.11); median 
(min:max) change 
from baseline =   
0.50 (–1.5:3.0) 
 
 
 


No data re: SAD 
 


Change in EDSS 
scores not reported. 
 
SAD for at least 12 
weeks = 20.2% 
(95% CI 15.6-24.7), 
vs. placebo 27.3% 
(22.3-32.3); p=0.03  
 
Hazard ratio vs. 
placebo = 0.70 
(95% CI 0.51-0.97) 


   
    


    
 


   
  


   
   


  
  


     
   


    
     
   
    


    
 


    
   


   
  


  
   


   
  


    
   


    
   
    


     
    


   
  


 
    


   
   
   


 
    


    
  


   
  


 
    


   
  


   
 


   
  
   


   
    


    
     


     
   


 
The estimated percentage 
of patients with 12-week 
SAD at Week 48 using the 
Kaplan-Meier method was 
7.8% in the teriflunomide 
14 mg group and 14.2% in 
the placebo group; at 132 
weeks = 15.8% and 21.0% 
respectively.  
 
HR vs. placebo = 0.685 
(0.467, 1.004), p=0.0442  
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Outcomes of 
relevance to 
the decision 


problem 


Phase II “Proof of 
Concept” 


Study 2001 


 [O’Conner et al. 
2006] 


 


Phase II extension 


Phase 2 extension to 
LTS6048 


[Confavreux et al. 
2012] – Interim data. 


This trial extension 
remains open until 


teriflunomide is licensed. 


TEMSO 


EFC6049 


[O’Connor et al. 
2011] 


TEMSO extension 


Phase 3 extension to 
TEMSO 


[CSR analysis cut-off 
January 2011] – Interim 


data. 


This trial extension remains 
open until teriflunomide is 


licensed. 


TENERE 


EFC10891 


[Vermersch et al. 2012, 
CSR Dec 2011] 


TOWER 


EFC10531 [CSR, Kappos 
et al. 2012] 


Symptoms of 
MS (e.g. 
fatigue, 
cognition and 
visual 
disturbance) 


Not reported Not reported Patients reported 
only small changes 
from baseline in 
fatigue as reflected 
by FIS scores, with 
no significant 
differences between 
teriflunomide 14mg 
and placebo,  
(3.8±1.7 vs. 
4.3±1.7; p=0.83)  


   
  


   
   


    
   
     
    
  
     


 
   


  
   


   
    


   
    
    


    
  


FIS at 48 weeks 
 
Numerically lower 
change from baseline in 
LS mean for 
teriflunomide 14mg = 
4.096 vs.9.099 for IFNβ-
1a  44µg, 0.1789. 


MMRM analysis of FIS 
scores numerically 
favoured teriflunomide 
(1.915 vs. 4.669 for 
placebo, no statistical 
significance). 
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Outcomes of 
relevance to 
the decision 


problem 


Phase II “Proof of 
Concept” 


Study 2001 


 [O’Conner et al. 
2006] 


 


Phase II extension 


Phase 2 extension to 
LTS6048 


[Confavreux et al. 
2012] – Interim data. 


This trial extension 
remains open until 


teriflunomide is licensed. 


TEMSO 


EFC6049 


[O’Connor et al. 2011] 


TEMSO extension 


Phase 3 extension to 
TEMSO 


[CSR analysis cut-off 
January 2011] – 


Interim data. 


This trial extension 
remains open until 


teriflunomide is licensed. 


TENERE 


EFC10891 


[Vermersch et al. 2012, 
CSR Dec 2011] 


TOWER 


EFC10531 [CSR, Kappos 
et al. 2012] 


Freedom of 
disease 
activity 


There was a trend 
toward a greater 
proportion of 
relapse-free 
patients in the 
teriflunomide 
14mg/day group 
compared with 
placebo (77 vs. 
62%; p=0.098) at 
study end. 
 
Number of CU 
active lesions/scan 
(adjusted for 
baseline activity, 
EDSS strata and 
study site): Mean 
reduction vs. 
placebo  -1.62 (95% 
CI -2.68 – 0.56 ) 
 
61.3% relative 
reduction vs. 
placebo (p<0.01) 


55.0% of patients 
(who had received 
teriflunomide 14mg 
throughout the study) 
were relapse-free at 
study reporting. 
 
New MRI lesion 
activity (new and 
newly enlarging T2 
lesions, and newly 
active lesions) was 
higher in the placebo 
groups compared 
with the teriflunomide 
treatment groups at 
the end of the core 
study. This activity 
was reduced with 
teriflunomide 
treatment during the 
extension, where the 
number of newly 
active lesions 
appeared lower in the 


60.6% of patients 
remained free of 
relapse at the end of 
study (vs. 49.3% of 
patients on placebo) 
(no p-value). 
 
Change in total lesion 
volume from baseline 
was significantly 
lower with 
teriflunomide 
(0.72ml±7.59) vs. 
placebo (2.21ml± 
7.00); p<0.001. 
 
Patients on 
teriflunomide had 
significantly fewer 
gadolinium-enhancing 
lesions per T1-
weighted scan than 
those on placebo:  
0.26 (95% CI 0.17–
0.41) and 1.33 (95% 


   
  


 
   


   
    


   
 


   
   


     
   
  


 
   


  
   


    
  


76.6% of patients 
remained relapse free at 
the end of the study 
period (vs. 84.6% for 
IFNβ-1a ). 
 
MRI results were not 
reported. 
 
 


    
      


    
 


 
    


   
    


     
     


 
 
HR 0.631 (0.502, 0.794); 
p<0.0001 
 
MRI results were not 
reported. 
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Also – significant 
reductions in the 
median  number of 
T1 enhancing 
lesions per scan 
and the median 
number of new or 
enlarging T2 lesions 
per scan over the 
36-week treatment 
period (p<0.02 and 
p<0.03 
respectively). 


14-mg groups com-
pared with the 7-mg 
groups; a similar 
pattern was observed 
for newly active T2 
lesions. 


CI1.06–1.67) 
respectively; relative 
risk 0.20 (95% CI 
0.12–0.32) p<0.001. 
 
Fewer unique active 
lesions per scan were 
observed in the 
teriflunomide group 
vs. placebo:  0.75 
(95% CI 0.58–0.99) 
and 2.46 (95% CI 
2.10–2.89) 
respectively; p<0.001; 
relative risk 0.31 
(95% CI 0.23–0.41) 
 
A post-hoc analysis of 
‘freedom from 
disease activity’ 
(composite of 
relapse-free, disease 
progression free and 
MRI-activity free) 
showed 22.9% of 
patients on 
teriflunomide 14mg to 
be disease-activity 
free vs. 14.3% on 
placebo (no p-values 
reported) 
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Outcomes of 
relevance to 
the decision 


problem 


Phase II “Proof of 
Concept” 


Study 2001 


 [O’Conner et al. 
2006] 


 


Phase II extension 


Phase 2 extension to 
LTS6048 


[Confavreux et al. 
2012] – Interim data. 


This trial extension 
remains open until 


teriflunomide is licensed. 


TEMSO 


EFC6049 


[O’Connor et al. 2011] 


TEMSO extension 


Phase 3 extension to 
TEMSO 


[CSR analysis cut-off 
January 2011] – 


Interim data. 


This trial extension 
remains open until 


teriflunomide is licensed. 


TENERE 


EFC10891 


[Vermersch et al. 2012, 
CSR Dec 2011] 


TOWER 


EFC10531 [CSR, Kappos 
et al. 2012] 


Mortality No deaths occurred. One death reported 
over the study period 
in the teriflunomide 
14mg group 
(underlying disease 
conditions and 
concomitant 
medications may 
have been 
contributory) 


No deaths occurred.    
   
    


   
   


  
    


 
  


    
    
   
  


No deaths occurred. There were 2 deaths in the 
14mg teriflunomide group. 
One patient committed 
suicide the other died of 
septicaemia. Neither case 
was considered related to 
the drug. 
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Outcomes of 
relevance to 
the decision 


problem 


Phase II “Proof of 
Concept” 


Study 2001 


 [O’Conner et al. 
2006] 


 


Phase II extension 


Phase 2 extension to 
LTS6048 


[Confavreux et al. 
2012] – Interim data. 


This trial extension 
remains open until 


teriflunomide is licensed. 


TEMSO 


EFC6049 


[O’Connor et al. 2011] 


TEMSO extension 


Phase 3 extension to 
TEMSO 


[CSR analysis cut-off 
January 2011] – 


Interim data. 


This trial extension 
remains open until 


teriflunomide is licensed. 


TENERE 


EFC10891 


[Vermersch et al. 2012; 
CSR Dec 2011] 


TOWER 


EFC10531 [CSR, Kappos 
et al. 2012] 


Adverse 
effects 


No significant 
between-group 
differences noted 


The number of 
episodes of any 
TEAE and all types of 
SAE reported per 
patient over the study 
period was similar in 
both teriflunomide 
treatment groups 
(7mg and 14mg) 


Similar proportions of 
patients in the 
placebo  and 14mg 
teriflunomide 
groups had adverse 
events (87.5%, 
and 90.8% 
respectively) and 
serious adverse 
events (12.8%, and 
15.9%) adverse 
events leading to 
discontinuation of the 
study medication 
(8.1% and 10.9%)  


    
  


 
  


  
 


    
  


92.7% of patients 
reported an adverse 
event (vs. 96.0% for 
IFNβ-1a  44µg). 
 
5.5% of patients had a 
SAE. (6.9% for IFNβ-1a  
44µg) 


86.3% of patients reported 
an adverse event (vs. 
83.1% for placebo) 
 
11.9% of patients had an 
SAE (12.2% for placebo)  
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Outcomes of 
relevance to 
the decision 


problem 


Phase II “Proof of 
Concept” 


Study 2001 


 [O’Conner et al. 
2006] 


 


Phase II extension 


Phase 2 extension to 
LTS6048 


[Confavreux et al. 
2012] – Interim data. 


This trial extension 
remains open until 


teriflunomide is licensed. 


TEMSO 


EFC6049 


[O’Connor et al. 2011] 


TEMSO extension 


Phase 3 extension to 
TEMSO 


[CSR analysis cut-off 
January 2011] – 


Interim data. 


This trial extension 
remains open until 


teriflunomide is licensed. 


TENERE 


EFC10891 


[Vermersch et al. 2012; 
CSR Dec 2011] 


TOWER 


EFC10531 [CSR; Kappos 
et al. 2012] 


Discontinuatio
n rate 


Rate of 
discontinuation 
was12/57 (21.0%) 
(vs. 4/61, 7.0% for 
placebo). 
 
8/56 (14.2%) 
discontinued 
treatment due to an 
adverse event 
(4/61, 7.0% for 
placebo) 


Rate of 
discontinuation in the 
open label extension 
phase was 45.4%. 
 
19.7% of patients 
discontinued 
treatment due to an 
adverse event. 


95 patients (26.5%) 
discontinued 
treatment. 
 
10.9% of patients had 
adverse 
events leading to 
discontinuation of the 
study medication 
(8.1% for placebo). 


   
  


  
 


   
 


 
   


 
    


  


Rate of treatment 
discontinuation was 
19.8% (28.8% for IFNβ-
1a 44µg). 
 
 
10.9% of patients 
discontinued treatment 
due to adverse events. 
(21.8% for IFNβ-1a  
44µg) 


Rate of treatment 
discontinuation was 33.9% 
(placebo 
32.1%). 
 
15.6% of patients 
discontinued treatment due 
to adverse events (6.7% 
for placebo).  
 


 
 
 
 
 
 
 
 
 
 
 
 
 







 


Specification for manufacturer/sponsor submission of evidence Page 130 of 410 


Outcomes of 
relevance to 
the decision 


problem 


Phase II “Proof of 
Concept” 


Study 2001 


 [O’Conner et al. 
2006] 


 


Phase II extension 


Phase 2 extension to 
LTS6048 


[Confavreux et al. 
2012] – Interim data. 


This trial extension 
remains open until 


teriflunomide is licensed. 


TEMSO 


EFC6049 


[O’Connor et al. 2011] 


TEMSO extension 


Phase 3 extension to 
TEMSO 


[CSR analysis cut-off 
January 2011] – 


Interim data. 


This trial extension 
remains open until 


teriflunomide is licensed. 


TENERE 


EFC10891 


[Vermersch et al. 2012; 
CSR Dec 2011] 


TOWER 


EFC10531 [CSR; Kappos 
et al. 2012] 


Health-related 
quality of life 


Not reported Not reported No statistically 
significant treatment 


differences were 
observed in SF-36 or 
EQ-5D scores [CSR]. 


 


    
   


   
   
    


  
 


TSQM  
LS-mean global 
satisfaction score at 
Week 48 (higher score 
indicating better 
satisfaction) of 68.818 
(SE 2.782) vs.  IFNβ-1a  
(score = 60.975,(SE 
2.942)), p=0.0162 
 
This global satisfaction 
was  related to a better 
satisfaction on each of 
the dimensions used in 
that instrument 
(effectiveness, side 
effect, and convenience) 


For many of the SF-36 
scores, the data 
numerically favoured the 
teriflunomide dose groups 
compared with placebo. 


However, for most 
analyses, differences did 
not reach statistical 
significance.  
 


   
  


   
    


  
   


     
   







 


Specification for manufacturer/sponsor submission of evidence Page 131 of 410 


6.6 Meta-analysis  


6.6.1 The following steps should be used as a minimum when presenting a 


meta-analysis. 


 Perform a statistical assessment of heterogeneity. If the visual 


presentation and/or the statistical test indicate that the RCT results are 


heterogeneous, try to provide an explanation for the heterogeneity.  


 Statistically combine (pool) the results for both relative risk reduction 


and absolute risk reduction using both the fixed effects and random 


effects models (giving four combinations in all).  


 Provide an adequate description of the methods of statistical 


combination and justify their choice. 


 Undertake sensitivity analysis when appropriate.  


 Tabulate and/or graphically display the individual and combined results 


(such as through the use of forest plots). 


There are three studies that can be considered for meta-analysis: 


 STUDY 2001 Proof of Concept Phase II  


 TEMSO 


 TOWER 


The following outcome measures are presented for the relevant studies where similar outcomes measures are 


available: 


 Annualised relapse rate (ARR) 


 Proportion of ratients relapse-free 


 Three-month sustained accumulation disability (SAD) progression (TEMSO and TOWER only) 


 All-cause discontinuations 


 Discontinuations due to adverse events 


 


This was a random-effects meta-analyses, and employed an empirical Bayes estimator of the random-effects 


variance. These meta-analyses were conducted in R, using package metafor version 1.6.  
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In general, very few signs of heterogeneity were found using informal classical meta-analyses of direct and one-


bridge-indirect evidence (see notes following). A manual check of the demographic details of patients included in 


these trials did not flag any warning signs regarding differences in clinical aspects i.e.  age, gender, EDSS at 


entry, time since diagnosis or number of previous relapses (see Table B6.3.3). Of note however the majority 


(>75%) of patients in the Phase II study had received previous DMTs vs. a quarter to a third of patients in 


TEMSO and TOWER respectively; this is to be expected due to the phase of the trial work.  


 ARR: sqrt(tau) = 0.06 


There were very few signs of inconsistency or heterogeneity, resulting in an extremely low estimate of random-


effects variance. The estimate was so low that there were occasionally convergence problems in sensitivity 


analyses, caused by the MCMC estimation locking into extremely tiny (~<10-8) estimates of tau.  


 Discontinuation: sqrt(tau) = 0.07 


There were very few signs of inconsistency or heterogeneity, resulting in a low estimate of random-effects 


variance. There was some inconsistency between the teriflunomide vs. placebo results in phase II study 


(O’Connor 2006), in which there were more discontinuations on teriflunomide and the TOWER and TEMSO 


trials, in which teriflunomide and placebo had roughly equal rates. However, the Phase II trial was quite small (<= 


61 patients per arm), so the signal was not strong and no reason was found for why the trial found a relatively 


greater number of discontinuations with active treatment. 


 SAD3HR: sqrt(tau) = 0.07 


There were very few signs of inconsistency or heterogeneity, resulting in a low estimate of random-effects 


variance. 


 Relapse-Free: sqrt(tau) = 0.15 


Comparisons of teriflunomide versus other drugs showed little to no sign of heterogeneity.  


 DAE: sqrt(tau) = 0.33 


The estimate of random-effects variation was substantively significant for DAEs; however, power was low to 


detect any particular signals as many studies had very few events; the overall event rate was less than 10%, and 


most studies had fewer than 100 patients per arm. However, this result does suggest that care should be taken 


with generalizing the results regarding relative effects between treatments.  


Please note we are not presenting Forest Plots for the meta-analysis data. Please see Forest Plots within the 


mixed-treatment analysis section 6.7. 


Summary of Direct Evidence (Base Case Dataset: ≥2000 Recruitment Year and ≥80% RRMS Patients) 
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Table B6.6.1 ARR direct evidence 


Comparison Trials Relative Risk (95% CI) 


Teriflunomide (14 mg) vs. 


placebo 


O'Connor et al. 2006 0.68 [0.36, 1.27] 


TEMSO 0.69 [0.58, 0.81] 


TOWER 0.64 [0.53, 0.77] 


Direct Meta-Analysis 0.664 [0.589, 0.749] 


 


 


Table B6.6.2 Proportion relapse-free direct evidence 


Comparison Trials Relative Risk (95% CI) 


Teriflunomide (14 mg) vs. 


placebo 


O'Connor et al. 2006 2.05 [0.91, 4.59] 


TEMSO 1.54 [1.15, 2.06] 


TOWER 1.87 [1.39, 2.51] 


Direct Meta-Analysis    


 


Table B6.6.3 Three-month sustained accumulation disability progression 


Comparison Trials Relative Risk (95% CI) 


Teriflunomide (14 mg) vs. 
placebo 


TEMSO 0.7 [0.51, 0.96] 


TOWER 0.68 [0.47, 1] 


Direct Meta-Analysis 0.694 [0.544, 0.886] 


NB. Phase II trial results were excluded from the meta-analysis of three-month sustained accumulation of disability 
progression because this was a 6-month trial and therefore viewed as not being long enough to capture this outcome in a 
meaningful way. 


 


Table B6.6.4 All-cause discontinuation 


Comparison Trials Relative Risk (95% CI) 


Teriflunomide (14 mg) vs. 
placebo 


O'Connor et al. 2006 3.8 [1.15, 12.58] 


TEMSO 0.9 [0.65, 1.25] 


TOWER 1.07 [0.79, 1.45] 


Direct Meta-Analysis    


 


 


Table B6.6.5 Discontinuation due to adverse events 


Comparison Trials Relative Risk (95% CI) 


Teriflunomide (14 mg) vs. O'Connor et al. 2006 2.33 [0.66, 8.2] 
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placebo TEMSO 1.37 [0.82, 2.27] 


TOWER 2.56 [1.57, 4.16] 


Direct Meta-Analysis    


 


6.6.2 If a meta-analysis is not considered appropriate, a rationale should be 


given and a qualitative overview provided. The overview should 


summarise the overall results of the individual studies with reference to 


their critical appraisal.  


N/A 


6.6.3 If any of the relevant RCTs listed in response to section 6.2.4 (Complete 


list of relevant RCTs) are excluded from the meta-analysis, the reasons 


for doing so should be explained. The impact that each exclusion has on 


the overall meta-analysis should be explored.  


The study of teriflunomide vs. interferon-beta (TENERE) has not been included (apart from in all-cause 


discontinuations) as there was no placebo arm via which to allow meta-analysis. 


Phase II trial results were excluded from the meta-analysis of sustained accumulation of disability progression (3 


months) because this was a 6-month trial and therefore viewed as not being long enough to capture this outcome 


in a meaningful way. 
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6.7 Indirect and mixed treatment comparisons  


6.7.1 Describe the strategies used to retrieve relevant clinical data on the 


comparators and common references both from the published literature 


and from unpublished data. The methods used should be justified with 


reference to the decision problem. Sufficient detail should be provided to 


enable the methods to be reproduced, and the rationale for any inclusion 


and exclusion criteria used should be provided. Exact details of the search 


strategy used should be provided in section 10.4, appendix 4. 


Systematic Literature Search 


A systematic literature search was conducted to identify studies which could potentially be used for direct and 


indirect comparison. 


Search Strategy 


MEDLINE-, EMBASE-, and Cochrane Collaboration Central Register of Clinical Trials (CENTRAL)-indexed 


literature were systematically searched for articles published in the last 30 years (January 1, 1980–May 20, 


2011) relating to the safety and/or efficacy of DMTs for the treatment of RRMS or progressive MS (SPMS or 


PRMS) . Section 10.2 Appendix 2 details the search algorithms used for EMBASE, MEDLINE, and CENTRAL. 


Inclusion Criteria 


Articles on the following topics were selected for further review: 


1. Adults with either RRMS or progressive MS (including SPMS or PRMS), of which 80% have RRMS. The 


choice of 80% RRMS is discussed below and was also to ensure the MTC closely aligned with the marketing 


authorisation of teriflunomide. 


 Trials with mixed MS patient populations with less than 20% PPMS or clinically isolated syndrome (CIS) 


patients also were included. 


2. Single- or double-blind randomised controlled trials (RCTs) of at least six months duration and open-label 


extensions of these trials. 


 Trials were considered single-blind if either the patient or the examining physician was blinded to 


treatment. 


3. Patients in at least one arm of the trial received one of the following DMTs (including pooled doses of the 


same drug). Comparators included placebo or any of these same selected DMTs (including the same drug 
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at a different dose or formulation). In the case of beta interferon, comparators were split by brand and dose. 


The choice of comparators was to include all possible MS DMTs. 


 Alemtuzumab 


 BG00012 


 Daclizumab 


 Fingolimod 


 Glatiramer acetate 


 Interferon-1a 


 Interferon-1b 


 Laquinimod 


 Mitoxantrone 


 Natalizumab 


 Rituximab  


 Teriflunomide 


Study-reported relapse, disability progression, magnetic resonance imaging (MRI), or safety outcomes of interest  


 


4. Several recent studies have suggested that the ARR observed in clinical trials has declined over time. In a 


2010 publication by Inusah et al., a downward trend in ARR was observed in trials for MS published between 


1980 and 2008; in some later trials, ARR was three times lower than in earlier trials. In a review of RCTs in 


RRMS conducted by Nicholas et al., the ARR for placebo was found to decrease by 6.2% per year. 


 


Patient recruitment from the year 2000 generally coincided with the widespread introduction of the McDonald 


diagnostic criteria in MS clinical trials, whereas prior to this the Poser criteria were used in clinical trials. 


Compared with the Poser criteria, the McDonald criteria generally identify patients much earlier in the disease 


course, and with less frequent or severe symptoms; therefore, a change in MS diagnostic criteria may have 


considerable impact on the baseline disease activity of the patient population under study.  


Two Key Opinion Leaders (KOLs) (Prof Patrick Vermersch neurologist from France and Prof Gary Cutter 


methodologist from the US) were consulted about the feasibility of performing mixed treatment comparison 


(MTC) analyses for DMTs in MS based on the available evidence. To account for the evidence of decreased 


relapse rates over time, the KOLs recommended excluding studies with patient recruitment before 2000, taking 


into consideration: [Cutter et al. 2013] 
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 New MS diagnostic criteria (McDonald) 


 Earlier treatment following the publication of the CHAMPS study [Galetta, 2001] 


 Timeframe for the development of the different DMTs 


 For studies where the year(s) of recruitment were not reported, year of publication was used as a proxy. 


 


The ≥80% RRMS threshold was suggested following an Advisory Board meeting after reviewing the distribution 


of the proportion of RRMS patients in the included trials. Based on this review, the vast majority of trials in this 


analysis seem to cluster into two groups: greater than or equal to 80% RRMS patients, or considerably <80% 


RRMS patients. As such, 80% was selected as the ‘cut-off’ for analysis. 


Therefore, trials in the network were restricted to studies with patient recruitment after 2000 and with ≥80% 


RRMS patients. Sensitivity analyses were run on datasets without these restrictions. Among the trials identified in 


the SLR, 30 were deemed suitable for mixed MTC analyses 


In order to support the validity of this approach further, data from trials conducted prior to 2000 were compared to 


the data identified in the base case systematic review. This analysis suggests relapses prior to study entry, and 


within the study placebo arms, ARR and disability progression were higher in the studies > 2000 compared to 


those < 2000. Specifically: 


 Relapse rate prior to study entry over two year period: 2.1-2.8 studies >2000 and < 2000 2.5-3.9 


(Additional Appendix 2 Table AA2.1) 


 ARR range during study in placebo arms: 0.36-0.99 studies >2000 and < 2000 0.84-1.27 (Additional 


Appendix 2 Table AA2.2) 


 Disability progression in placebo arms: 13%-28% studies >2000 and < 2000 24.6%-52.65% (Additional 


Appendix 2 Table AA2.3) 


 


Exclusion Criteria 


In addition to excluding studies with patient enrolment prior to the year 2000 and with <80% RRMS in the patient 


population, articles based on expert opinion, commentary, letters, editorials, non-randomised studies, reviews, 


studies reporting results from more than one RCT, studies with no abstracts, and articles written in a language 


other than English were excluded from this review. Papers that reported the methods and baseline 


characteristics, but not the results of an RCT were excluded, as were studies that used RCT data to validate 


outcome measures or diagnostic criteria. Single-arm studies or studies that did not compare an intervention to 


one of the selected DMTs or placebo and studies that examined combination therapies were excluded from this 


report. Also excluded were animal, in vitro, foetal, molecular, genetic, pharmacodynamic, or pharmacokinetic 
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studies. Additionally, open-label studies (i.e., trials in which both the patients and the examining physician were 


not blinded) that were not extensions of blinded RCTs, studies where the number of patients in a specific 


treatment arm or population could not be determined, studies with fewer than 10 patients in a treatment arm, and 


studies that continued to recruit patients after study initiation were excluded. 


Grey Literature Search 


The “grey” literature (material that can be referenced but is not published in peer-reviewed, MEDLINE-, 


EMBASE-, or CENTRAL-indexed medical journals) were also searched for any information pertaining to the 


safety and efficacy of DMTs for RRMS or progressive MS. Proceedings and abstracts from professional and 


scientific meetings were considered only if presented within the last two years (i.e., May 2009−May 2011) or the 


most recent two conferences. Sources that were searched included:  


 Americas Committee for Treatment and Research in Multiple Sclerosis (ACTRIMS) 


 European Committee for Treatment and Research in Multiple Sclerosis (ECTRIMS) 


 European Medicines Agency (EMA) 


 US Food and Drug Administration (FDA) 


 American Academy of Neurology (AAN) 


 American Neurological Society (ANS) 


 European Neurological Society (ENS) 


 European Federation of Neurological Societies (EFNS) 


Documents and meeting abstracts were included if they met the study inclusion/exclusion criteria described 


above. Finally, a manual check of bibliographies of articles was performed to identify any additional relevant 


studies; one trial was identified.  


Study Selection 


Using the aforementioned inclusion/exclusion criteria, abstracts of all selected MEDLINE-, EMBASE-, and 


CENTRAL-indexed publications were manually reviewed by two independent reviewers to determine their 


relevance to the aims of our systematic review. For abstracts that were deemed pertinent during this first level of 


review, full-text articles were retrieved. After retrieval, full-text articles of all selected MEDLINE-, EMBASE-, and 


CENTRAL-indexed publications and grey literature sources were manually reviewed by two independent 


reviewers to determine their relevance to the systematic review. Discrepancies in abstract or full-text screening 


between the two independent reviewers were resolved through discussion with a third independent reviewer.  


Supplemental Targeted Literature Search 
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In addition to the narrow and deep systematic search of the literature on the clinical efficacy and safety of DMTs 


for RRMS and progressive MS, one trial of natalizumab and one trial of teriflunomide in relapsing MS were also 


included [O’Connor et al. 2011; Rudick et al. 2006 ] as part of a supplemental targeted review of the literature. 


The SENTINEL trial [Rudick et al. 2006] did not meet the inclusion criteria for this systematic review because it 


investigated natalizumab and IFNβ-1a combination therapy. It was included in a targeted fashion because of the 


critical data the study provided regarding the safety of natalizumab although excluded from the MTC analysis. 


MTC feasibility assessment 


A feasibility assessment was performed to determine which trials should be included in the MTC analyses and to 


account for the evidence of decreased relapse rates over time. As part of the feasibility assessment, clinical and 


statistical experts in the field of MS were consulted regarding methodology and identified clinical heterogeneity. 


Two KOLs (Prof Patrick Vermersch, neurologist from France and Prof Gary Cutter, methodologist from the US) 


were consulted about the feasibility of performing MTC analyses for DMTs in MS based on the available 


evidence. Among the trials identified in the SLR, 30 were deemed suitable for MTC analyses. In addition, a 


sensitivity analysis was considered which included trials from all years, without the restriction of post 2000 


publication, however, as discussed this analysis would lead to more studies using older diagnostic criteria 


(Poser) for MS. 


 


6.7.2 Please follow the instructions specified in sections 6.1 to 6.5 for the 


identification, selection and methodology of the trials, quality assessment 


and the presentation of results. Provide in section 10.5, appendix 5, a 


complete quality assessment for each comparator RCT identified.  


The base-case MTC included 30 clinical trials with patient recruitment 2000 and onward, and ≥80% RRMS 


patient population. Among 21 of these trials, patient recruitment took place after 2000; for the remaining nine 


trials, recruitment was assumed to be after 2000 on the basis of publication year. Most (25) of the included trials 


utilised the McDonald diagnostic criteria.  See Additional Appendix 3 for clinical trial data extraction table. 


All the relevant comparators were identified in the MTC in studies post 2000 with the exception of Rebif 22µg 


(IFNβ-1a), which is a dose used in UK practice. Studies were identified pre-2000 including IFNβ-1a  22µg  and 


are presented in Additional Appendix 2 as part of a sensitivity analysis which considered all years from 1980 and 


with a ≥80% RRMS patient population.  As previously discussed it was not appropriate to use the all-years 


analysis for the base case analysis and therefore in order to obtain data for IFNβ-1a 22µg, the ratios of results 


between 44µg and IFNβ-1a 22µg in the all-years sensitivity analysis were calculated and applied to the IFNβ-1a 


44µg data in the base case analysis for SAD (3 months) and overall discontinuation, as these data are used in 
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the cost-effectiveness analysis (see Section 7.3).  No data were identified for IFNβ-1a 22µg for ARR in the all-


years analysis. 


In the Laquinimod RMS trial, which was used in the base case for overall discontinuation and discontinuation due 


to adverse events, one treatment arm (laquinimod 0.1 mg) reported zero events for the discontinuation for 


adverse events (DAE) outcome and was subsequently removed from that analysis due to lack of ability to 


estimate an OR vs. placebo (as the estimate would technically be infinite, given the lack of events).
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Figure B6.7.1 PRISMA diagram 


 


*Includes the FDA and EMA websites, as well as proceedings from the following key conferences in the past two years: 
AAN, ACTRIMS, ANA, ECTRIMS, EFNS, ENS, and LACTRIMS.  
† These seven citations were duplicates of abstracts from the grey literature that were also brought in through the 
MEDLINE, EMBASE, and CENTRAL searches. 
‡Following the feasibility assessment and key opinion leader (KOL) recommendations, quantitative analyses were restricted 
to trials with recruitment from 2000 onward (16 trials were excluded) and with at least 80% RRMS patients (10 trials were 
excluded). These two restrictions combined (with some overlap) reduced the number of trials suitable for quantitative 
analyses from 52 to 30.  
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Table B6.7.1 List of RCTs included in the MTC base case analysis 


Trial Treatment Arm Dose 
Number 


Randomized 
MS Diagnosis 


Criteria 
Population 


Recru tment 
Period 


Age, 
Years 


Male 
Baseline 


EDSS Previous 
Relapse 


Rate 


Prev. 
Treated 


Disease 
Duration, 
Years* 


ARR 


at End 
of Trial (Mean ± 


SD) 
(%) 


(Mean ± 
SD) 


(%) (Mean ± SD) 


1. CAMMS223 
[Coles et al. 2008] 


Alemtuzumab 
12 mg IV 
annually 


112 McDonald 100% RRMS 2002–2004 31.9±8.0 35.7% 1.9±0.7 NR 0% NR 0.11 


Alemtuzumab 
24 mg IV 
annually 


110 McDonald 100% RRMS 2002–2004 32.2±8.8 35.5% 2.0±0.7 NR 0% NR 0.08 


IFNβ-1a 
44 μg SC 3 


times 
weekly 


111 McDonald 100% RRMS 2002–2004 32.8±8.8 36.0% 1.9±0.8 NR 0% NR 0.36 


2. CARE-MS I  
[Cohen et al. 2012] 


IFNβ-1a 
44 μg SC 3 


times 
weekly 


187 McDonald 100% RRMS 2007–2009 33.2±8.5 35.0% 2±0.8 1 yr: 1.8 0% 2.0±1.3 0.39 


Alemtuzumab 


12 mg IV 
daily for 5 
days at 0 
months, 


daily for 3 
days at 12 


months 


376 McDonald 100% RRMS 2007–2009 33.0±8 35.0% ±0.8 1 yr: 1.8 0% 2.1±1.4 0.18 


3.CARE-MS II 
[Coles et al. 2012] 


Alemtuzumab 


12 mg IV 
daily for 5 
days at 0 
months, 


daily for 3 
days at 12 


months 


426 McDonald 100% RRMS 2007–2009 
34.8± 


8.36 
34% 2.7±1.26 1 yr: 1.7 


DMT: 
100% 


4.5±2.68 0.26 


IFNβ-1a 
44 µg SC 
3 times 
weekly 


202 McDonald 100% RRMS 2007–2009 
35.8± 


8.77 
35% 2.7±1.21 1 yr: 1.5 


DMT: 
100% 


4.7±2.86 0.52 
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Trial Treatment Arm Dose 
Number 


Randomized 
MS Diagnosis 


Criteria 
Population 


Recru tment 
Period 


Age, 
Years 


Male 
Baseline 


EDSS Previous 
Relapse 


Rate 


Prev. 
Treated 


Disease 
Duration, 
Years* 


ARR 


at End 
of Trial (Mean ± 


SD) 
(%) 


(Mean ± 
SD) 


(%) (Mean ± SD) 


4. SELECT 
[Giovannoni  et al. 
2011] 


Daclizumab 


300 mg SC 
injection 


once every 
4 weeks 


203 
McDonald 
(Polman) 


100% RRMS NR 35±9 NR 2.6±1.2 1 yr: 1.3 NR 3±NR 0.23 


Daclizumab 


150 mg SC 
injection 


once every 
4 weeks 


201 
McDonald 
(Polman) 


100% RRMS NR 35±9 NR 2.8±1.2 1 yr: 1.4 NR 3±NR 0.21 


Placebo  196 
McDonald 
(Polman) 


100% RRMS NR 37±9 NR 2.7±1.2 1 yr: 1.3 NR 2±NR 0.46 


5.FREEDOMS 
[Kappos et al. 2010] 


Fingolimod 
1.25 mg 
oral daily 


429 McDonald 100% RRMS 2006–2007 37.4±8.9 31.2% 2.4±1.4 2 yr: 2.1 
DMT 


history: 
39.6% 


8.4±6.9 0.16 


Fingolimod 
0.5 mg oral 


daily 
425 McDonald 100% RRMS 2006–2007 36.6±8.8 30.4% 2.3±1.3 2 yr: 2.1 


DMT 
history: 
42.6% 


8.0±6.6 0.18 


Placebo  418 McDonald 100% RRMS 2006–2007 37.2±8.6 28.7% 2.5±1.3 2 yr: 2.2 
DMT 


history: 
40.4% 


8.1±6.4 0.40 


6.FREEDOMS II 
[Calabresi et al. 
2012] 


Fingolimod 
1.25 mg 


once daily 
370 NR 100% RRMS NR 40.9±8.9 24% 2.5±1.3 


1 yr: 1.5 


2 yr: 2.3 


DMT: 
77.6% 


10.8±8.2 0.20 


Fingolimod 
0.5 mg 


once daily 
358 NR 100% RRMS NR 40.6±8.4 23% 2.4±1.3 


1 yr: 1.4 


2 yr: 2.2 


DMT: 
73.7% 


10.4±8.0 0.21 


Placebo  355 NR 100% RRMS NR 40.1±8.4 19% 2.4±1.3 
1 yr: 1.5 


2 yr: 2.2 


DMT: 
73.0% 


10.6±7.9 0.40 
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Trial Treatment Arm Dose 
Number 


Randomized 
MS Diagnosis 


Criteria 
Population 


Recru tment 
Period 


Age, 
Years 


Male 
Baseline 


EDSS Previous 
Relapse 


Rate 


Prev. 
Treated 


Disease 
Duration, 
Years* 


ARR 


at End 
of Trial (Mean ± 


SD) 
(%) 


(Mean ± 
SD) 


(%) (Mean ± SD) 


7. FTY720 D2201 
Study Group 
[Kappos  et al. 
2006] 


Fingolimod 
1.25 mg 
oral daily 


94 McDonald 
89% RRMS, 
11% SPMS 


2003–2004 38.0±NR 24.7% 2.7±NR 2 yr: 1.9 NR NR 0.35 


Fingolimod 
5.0 mg oral 


daily 
94 McDonald 


87% RRMS, 
13% SPMS 


2003–2004 38.3±NR 29.3% 2.5±NR 2 yr: 1.9 NR NR 0.36 


Placebo  93 McDonald 
90% RRMS, 
10% SPMS 


2003–2004 37.1±NR 33.7% 2.6±NR 2 yr: 1.8 NR NR 0.77 


8. Saida et al. 2012 


[Saida et al. 2012] 


Placebo  57 McDonald 
100% RRMS 


 
2007–2010 35±8.9 32% 2.1±1.7 


1 yr: 1.7 


2 yr: 2.8 
NR NR 0.99 


Fingolimod 
0.5 mg oral 


daily 
57 McDonald 


94.7% RRMS 


5.3% SPMS 
2007–2010 35±9 30% 2.3±1.9 


1 yr: 1.4 


2 yr: 2.2 
NR NR 0.50 


Fingolimod 
1.25 mg 
oral daily 


57 McDonald 
98.2% RRMS 


1.8% SPMS 
2007–2010 36±9.3 32% 1.8±1.7 


1 yr: 1.5 


2 yr: 2.3 
NR NR 0.41 
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Trial Treatment Arm Dose 
Number 


Randomized 
MS Diagnosis 


Criteria 
Population 


Recru tment 
Period 


Age, 
Years 


Male 
Baseline 


EDSS Previous 
Relapse 


Rate 


Prev. 
Treated 


Disease 
Duration, 
Years* 


ARR 


at End 
of Trial (Mean ± 


SD) 
(%) 


(Mean ± 
SD) 


(%) (Mean ± SD) 


9. TRANSFORMS 
[Cohen  et al. 2010] 


Fingolimod 
1.25 mg 
oral daily 


426 
McDonald/ 


Polman 
100% RRMS 2006–2007 35.8±8.4 31.2% 2.2±1.3 2 yr: 2.2 


Any 
therapy: 
58.5%; 


Any IFN: 
49.1%; 


GA: 
15.7% 


7.3±6.0 0.20 


Fingolimod 
0.5 mg oral 


daily 
431 


McDonald/ 
Polman 


100% RRMS 2006–2007 36.7±8.8 34.6% 2.2±1.3 2 yr: 2.3 


Any 
therapy: 
55.2%; 


Any IFN: 
50.8%; 


GA: 
13.2% 


7.5±6.2 0.16 


IFNβ-1a 
30 μg IM 
weekly 


435 
McDonald/ 


Polman 
100% RRMS 2006–2007 36.0±8.3 32.2% 2.2±1.3 2 yr: 2.3 


Any 
therapy: 
56.3%; 


Any IFN: 
47.6%; 


GA: 
15.4% 


7.4±6.3 0.33 


10. BG-12 Phase IIb 
Study  


[Kappos et al. 2008] 


BG-12 
120 mg 


oral daily 
64 McDonald 100% RRMS 2004–2005 


34.8± 


10.2 
34.4% 2.5±1.1 NR NR NR 0.29 


BG-12 
120 mg 
oral 3 


times daily 
64 McDonald 100% RRMS 2004–2005 36.3±9.5 31.3% 2.5±1.0 NR NR NR 0.60 


BG-12 
240 mg 
oral 3 


times daily 
64 McDonald 100% RRMS 2004–2005 37.3±9.1 33.3% 2.9±1.3 NR NR NR 0.28 


Placebo   65 McDonald 100% RRMS 2004–2005 35.6±8.2 44.6% 2.7±1.2 NR NR NR 0.41 
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Trial Treatment Arm Dose 
Number 


Randomized 
MS Diagnosis 


Criteria 
Population 


Recru tment 
Period 


Age, 
Years 


Male 
Baseline 


EDSS Previous 
Relapse 


Rate 


Prev. 
Treated 


Disease 
Duration, 
Years* 


ARR 


at End 
of Trial (Mean ± 


SD) 
(%) 


(Mean ± 
SD) 


(%) (Mean ± SD) 


11. CONFIRM [Fox 
et al. 2012] 


Placebo  363 McDonald 100% RRMS NR 36.9±9.2 31% 2.6±1.2 1 yr: 1.4 
DMT: 
31% 


4.8±5.0 0.40 


BG-12 
240 mg 


oral twice 
daily 


359 McDonald 100% RRMS NR 37.8±9.4 32% 2.6±1.2 1 yr: 1.3 
DMT: 
28% 


4.9±5.1 0.22 


BG-12 
240 mg 
oral 3 


times daily 
345 McDonald 100% RRMS NR 37.8±9.4 28% 2.5±1.2 1 yr: 1.4 


DMT: 
29% 


4.6±5.2 0.20 


GA 
20 mg SC 


daily 
350 McDonald 100% RRMS NR 36.7±9.1 29% 2.6±1.2 1 yr: 1.4 


DMT: 
29% 


4.4±4.7 0.29 


12. DEFINE  


[Gold et al. 2012] 


Placebo  408 McDonald 100% RRMS NR 
38.5± 


9.14 
25% 2.48±1.24 1 yr: 1.3 55.6% 5.8±5.78 0.36 


BG-12 
240 mg 


oral twice 
daily 


410 McDonald 100% RRMS NR 
38.1± 


9.11 
28% 2.40±1.29 1 yr: 1.3 54.4% 5.6±5.39 0.17 


BG-12 
240 mg 
oral 3 


times daily 
416 McDonald 100% RRMS NR 


38.8± 


8.85 
26% 2.36±1.19 1 yr: 1.3 55.3% 5.1±5.29 0.19 


13. FORTE Study 
Group  


[Comi et al. 2011] 


GA 
20 mg SC 


daily 
586 


McDonald/ 
Polman 


100% RRMS 2006–2007 36.3±9.0 28.2% 2.2±1.2 1yr: 1.5 NR 6.3±6.5 0.33 


GA 
40 mg SC 


daily 
569 


McDonald/ 
Polman 


100% RRMS 2006–2007 36.3±9.0 28.5% 2.1±1.1 1yr: 1.4 NR 6.5±6.7 0.35 
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Trial Treatment Arm Dose 
Number 


Randomized 
MS Diagnosis 


Criteria 
Population 


Recru tment 
Period 


Age, 
Years 


Male 
Baseline 


EDSS Previous 
Relapse 


Rate 


Prev. 
Treated 


Disease 
Duration, 
Years* 


ARR 


at End 
of Trial (Mean ± 


SD) 
(%) 


(Mean ± 
SD) 


(%) (Mean ± SD) 


14. Dose-
Comparison 9006 
Study Group [Cohen 
et al. 2007] 


GA 
20 mg SC 


daily 
44 Poser 100% RRMS 2003–2005 37.1±7.0 29.5% 2.0±1.2 1 yr: 1.5 NR 7.4±6.2 NR 


GA 
40 mg SC 


daily 
46 Poser 100% RRMS 2003–2005 37.4±6.5 19.6% 2.1±1.0 1 yr: 1.5 NR 6.7±6.4 NR 


15. BEYOND 
[O’Connor et al. 
2009] 


IFNβ-1b 
500 μg SC 
every other 


day 
899 McDonald 100% RRMS 2003–2005 35.9±NR 30.0% 2.3±NR 1 yr: 1.6 NR 5.4±NR 0.33 


IFNβ-1b 
250 μg SC 
every other 


day 
897 McDonald 100% RRMS 2003–2005 35.8±NR 30.1% 2.4±NR 1 yr: 1.6 NR 5.3±NR 0.36 


GA 
20 mg SC 


daily 
448 McDonald 100% RRMS 2003–2005 35.2±NR 31.7% 2.3±NR 1 yr: 1.6 NR 5.1±NR 0.34 


16. BECOME 
[Cadavid et al. 
2009] 


IFNβ-1b 
250 μg SC 
every other 


day 
36 NR 


86% RRMS, 
14% CIS 


NR 36.0±NR 25.0% NR 1 yr: 1.8 NR NR 0.37 


GA 
20 mg SC 


daily 
39 NR 


77% RRMS, 
23% CIS 


NR 36.0±NR 36.0% NR 1 yr: 1.9 NR NR 0.33 


17. REGARD [Mikol 
et al. 2008] 


IFNβ-1a 
44 μg SC 3 


times 
weekly 


386 McDonald 100% RRMS 2004 36.7±9.8 31.0% 2.3±1.3 NR NR 5.9±3.0 0.30 


GA 
20 mg SC 


daily 
378 McDonald 100% RRMS 2004 36.8±9.5 28.0% 2.3±1.3 NR NR 6.5±7.1 0.29 
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Trial Treatment Arm Dose 
Number 


Randomized 
MS Diagnosis 


Criteria 
Population 


Recru tment 
Period 


Age, 
Years 


Male 
Baseline 


EDSS Previous 
Relapse 


Rate 


Prev. 
Treated 


Disease 
Duration, 
Years* 


ARR 


at End 
of Trial (Mean ± 


SD) 
(%) 


(Mean ± 
SD) 


(%) (Mean ± SD) 


18. CombiRx [The 
CombiRx trial 2012] 


IFNβ-1a plus 
GA 


30 μg IM 
weekly 


plus 20 mg 
SC daily 


499 
Poser/McDonal


d 
100% RRMS 2005–2009 37.1±9.4 25.4% 1.9±1.2 1 yr: 1.7 NR 4.2±5.4 0.12 


IFNβ-1a 
30 μg IM 
weekly 


250 
Poser/McDonal


d 
100% RRMS 2005–2009 


37.6± 


10.2 
30.8% 2.0±1.2 1 yr: 1.7 NR 4.7±6.4 0.16 


GA 
20 mg SC 


daily 
259 


Poser/McDonal
d 


100% RRMS 2005–2009 39.0±9.5 28.6% 2.0±1.1 1 yr: 1.6 NR 4.3±5.5 0.11 


19. Etemadifar, 
2006  


[Etemadifar  et al. 
2006] 


IFNβ-1a 
30 μg IM 
weekly 


30 Poser 100% RRMS 2002–2004 NR 20.0% 1.9±1.1 1 yr: 2.0 NR 2.9±2.3 NR 


IFNβ-1a 
44 μg SC 3 


times 
weekly 


30 Poser 100% RRMS 2002–2004 NR 23.3% 2.1±1.0 1 yr: 2.4 NR 3.0±2.2 NR 


IFNβ-1b 
250 μg SC 
every other 


day 
30 Poser 100% RRMS 2002–2004 NR 30.0% 1.9±0.7 1 yr: 2.2 NR 3.7±2.3 NR 


20. EVIDENCE 
[Panitch et al. 2002] 


IFNβ-1a 
44 μg SC 3 


times 
weekly 


339 Poser 100% RRMS NR 38.3±NR 25.1% 2.3±NR 2 yr: 2.6 NR 6.5±NR 0.54 


IFNβ-1a 
30 μg IM 
weekly 


338 Poser 100% RRMS NR 37.4±NR 25.4% 2.3±NR 2 yr: 2.6 NR 6.7±NR 0.65 


21. BRAVO [Vollmer 
et al. 2011] 


Placebo  450 McDonald 100% RRMS NR NR NR NR NR NR NR 0.37 


Laquinimod 
0.6 mg oral 


daily 
434 McDonald 100% RRMS NR NR NR NR NR NR NR 0.29 


IFNβ-1a 
30 μg IM 


once 
weekly 


447 McDonald 100% RRMS NR NR NR NR NR NR NR 0.27 
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Trial Treatment Arm Dose 
Number 


Randomized 
MS Diagnosis 


Criteria 
Population 


Recru tment 
Period 


Age, 
Years 


Male 
Baseline 


EDSS Previous 
Relapse 


Rate 


Prev. 
Treated 


Disease 
Duration, 
Years* 


ARR 


at End 
of Trial (Mean ± 


SD) 
(%) 


(Mean ± 
SD) 


(%) (Mean ± SD) 


22. LAQ/5062 [Comi 
et al. 2008] 


Laquinimod 
0.3 mg oral 


daily 
98 McDonald 100% RRMS 2005 NR NR 2.3±1.1 1 yr: 1.46 0% NR 0.76 


Laquinimod 
0.6 mg oral 


daily 
106 McDonald 100% RRMS 2005 NR NR 2.3±1.0 1 yr: 1.51 0% NR 0.52 


Placebo  102 McDonald 100% RRMS 2005 NR NR 2.5±1.1 1 yr: 1.37 0% NR 0.77 


23. Laquinimod in 
Relapsing MS 
[Polman et al. 2005] 


Laquinimod 
0.1 mg oral 


daily 
68 McDonald 


84% RRMS, 
16% SPMS 


2002 42.4±NR 20.6% 3.2±NR NR NR 5.8±NR NR 


Laquinimod 
0.3 mg oral 


daily 
74 McDonald 


79% RRMS, 
21% SPMS 


2002 39.6±NR 29.7% 3.2±NR NR NR 5.5±NR NR 


Placebo  67 McDonald 
91% RRMS, 
9% SPMS 


2002 38.7±NR 26.9% 3.0±NR NR NR 5.3±NR NR 


24. ALLEGRO 
[Comi et al. 2012] 


Laquinimod 
0.6 mg oral 


daily 
550 McDonald 100% RRMS 2007–2008 38.9±9.2 29% 2.6±1.3 


1 yr: 1.2 


2 yr: 1.9 
38.2% 8.7±6.9 0.30 


Placebo  556 McDonald 100% RRMS 2007–2008 38.5±9.1 34% 2.6±1.3 
1 yr: 1.3 


2 yr: 1.9 
39.7% 8.7±6.7 0.39 


25. AFFIRM 
[Polman et al. 2006] 


Natalizumab 
300 mg IV 


per 4 
weeks 


627 McDonald 100% RRMS 2001 35.6±8.5 28.4% 2.3±1.2 1 yr: 1.5 NR NR 0.23 


Placebo   315 McDonald 100% RRMS 2001 36.7±7.8 33.0% 2.3±1.2 1 yr: 1.5 NR NR 0.73 


26. HERMES 
[Hauser et al. 2008] 


Rituximab 
1,000 mg 
IV at days 
1 and 15 


69 McDonald 100% RRMS NR 39.6±8.7 24.6% NR NR 78.3% 9.6±6.4 0.37 


Placebo  35 McDonald 100% RRMS NR 41.5±8.5 17.1% NR NR 77.1% 9.6±7.1 0.72 


 


 
             


27. Teriflunomide in 
Relapsing MS 
[O’Connor et al. 


Teriflunomide 
7 mg oral 


daily 
61 Poser 


88.5% 
RRMS, 


11.5% SPMS 
2001–2003 40.1±9.3 24.6% NR 1 yr: 1.0 83.6 10.3±8.1 0.58 
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Trial Treatment Arm Dose 
Number 


Randomized 
MS Diagnosis 


Criteria 
Population 


Recru tment 
Period 


Age, 
Years 


Male 
Baseline 


EDSS Previous 
Relapse 


Rate 


Prev. 
Treated 


Disease 
Duration, 
Years* 


ARR 


at End 
of Trial (Mean ± 


SD) 
(%) 


(Mean ± 
SD) 


(%) (Mean ± SD) 


2006] 


Teriflunomide 
14 mg oral 


daily 
57 Poser 


87.7% 
RRMS, 


12.3% SPMS 
2001–2003 40.1±9.1 21.1% NR 1 yr: 1.0 71.9 8.5±7.1 0.55 


Placebo  61 Poser 
86.9% 
RRMS, 


13.1% SPMS 
2001–2003 39.2±8.7 32.8% NR 1 yr: 1.0 82 8.6±7.9 0.81 


28. TEMSO 
[O’Connor et al. 
2011] 


Teriflunomide 
7 mg oral 


daily 
366 McDonald 


91% RRMS, 
9% SPMS/ 


CPMS 
2004–2008 37.4±9.0 30.3% 2.7±1.3 2 yr: 2.3 


DMT: 
27.9% 


8.8±6.8 0.37 


Teriflunomide 
14 mg oral 


daily 
359 McDonald 


92.8% 
RRMS, 7.2% 


SPMS/ 
CPMS 


2004–2008 37.8±8.2 29.0% 2.7±1.2 2 yr: 2.2 
DMT: 
28.4% 


8.7±6.7 0.37 


Placebo  363 McDonald 


90.6% 
RRMS, 9.4% 


SPMS/ 
CPMS 


2004–2008 38.4±9.0 24.2% 2.7±1.3 2 yr: 2.2 
DMT: 
24.8% 


8.6±7.1 0.54 


29.TENERE 
[Vermersch et al. 
2012; CSR] 


Teriflunomide 
7 mg oral 


daily 
109 McDonald       


   


   
  0.410 


Teriflunomide 
14 mg oral 


daily 
111 McDonald    


 


 
  


   


   
  0.259 


IFNβ-1a 
44 μg SC 3 


times 
weekly 


104 McDonald    
 


 
  


   


   
  0.216 


30. TOWER [Sanofi. 
Clinical Study 
Report 2012] 


Teriflunomide 
7 mg oral 


daily 
408 McDonald       


   


   
   


Teriflunomide 
14 mg oral 


daily 
372 McDonald       


   


   
   


Placebo  389 McDonald       
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6.7.3 Provide a summary of the trials used to conduct the indirect comparison. A suggested format is presented below. 


Network diagrams may be an additional valuable form of presentation. 
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Table B6.7.2 Summary of the trials used to conduct the indirect comparison – part A 


No. 
Trials 


References of 
trials 


 


Teriflunomide 


 Placebo 


IM 
IFNβ-


1a   
30µg 


SC 
IFNβ-


1a  
44µg 


 


IFNB-1b Glatiramer Acetate Alemtuzumab 


Nataluzimab 


Fingolimod 


7mg 14mg 
250 
µg 


500 
µg 


12mg 20 mg 
40 
mg 


12mg 24mg 0.5mg 1.25mg 5mg 


3 


Phase II Proof 
of Concept 


Study 


TEMSO 


TOWER 


     


 


    


      


1 TENERE                 


2 


Forte Study 
Group 


 Dose-
Comparison 
9006 Study 


Group 


     


 


    


      


1 Etemadifar                  


1 EVIDENCE                 


1 BEYOND                 


1 BECOME                 


1 REGARD                 


1 CombiRx*                 


2 
CARE-MS I 


CARE-MS II 
     


 
      


    


1 CAMMS223                 


1 AFFIRM                 
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No. 
Trials 


References of 
trials 


 


Teriflunomide 


 


Placebo 


IM 
IFNβ-


1a   
30µg 


SC 
IFNβ-


1a  
44µg 


 


IFNB-1b Glatiramer 
Acetate 


Alemtuzumab Nataluzimab Fingolimod 


  7mg 14mg    
250 
µg 


500 
µg 


12m
g 


20 
mg 


40 
mg 


12mg 24mg 
 


0.5mg 
1.25m


g 
5mg 


3 


FREEDOMS 


FREEDOMS II 


Saida et al 


     


 


      


 


   


1 
FTY720 D2201 


Study Group 
     


 
      


 
   


1 TRANSFORMS                 


 


Table B6.7.3 Summary of the trials used to conduct the indirect comparison – part B 


No. 
Trials 


References 
of trials 


Placebo 


IM 
IFNβ-


1a   
30µg 


SC 
IFNβ-


1a  
44µg 


IFNB-1b 
Glatiramer 


Acetate 
Daclizumab Laquinimod 


Rituximab 


BG12 


250 
µg 


500 
µg 


20 
mg 


40 
mg 


150
mg 


300
mg 


0.1m
g 


0.3
mg 


0.6
mg 


120mg 
od 


120mg 
tds 


240mg 
bd 


240mg 
tds 


1 SELECT                  


1 BRAVO                  


1 LAQ/5062                  


1 
Laquinimod 
in Relapsing 


MS 


                 


1 ALLEGRO                  


1 HERMES                  


1 
BG-12 


Phase IIb 
                 


1 CONFIRM                  


1 DEFINE                  
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Figure B6.7.2 ARR Network (Base Case–Recruitment Year 2000 Onward, at least 80% RRMS) 
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Figure B6.7.3 Relapse-free Network (Base Case –Recruitment Year 2000 Onward, at least 80% RRMS) 
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Figure B6.7.4 Three-month SAD Network (Base Case – Recruitment Year 2000 Onward, at least 80% 
RRMS) 
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Figure B6.7.5 Overall Discontinuation Network (Base Case – Recruitment Year 2000 Onward, at least 80% 
RRMS) 
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Figure B6.7.6 DAEs Network (Base Case – Recruitment Year 2000 Onward, at least 80% RRMS) 
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6.7.4 For the selected trials, provide a summary of the data used in the 


analysis. 


N.B. for All-years sensitivity analysis, please see Additional Appendix 2. 


Table B6.7.4 Annualised relapse rate data for the MTC  


Trial Population Treatment  
Time point 
(months) 


ARR 


CAMMS223 
 


All 
 


SC IFNβ-1a 44 μg 
36 


 


0.36 


Alemtuzumab 12 mg 0.11 


Alemtuzumab 24 mg 0.08 


CARE-MS I All 
SC IFNβ-1a 44 μg 


24 
0.39 


Alemtuzumab 12 mg 0.18 


CARE-MS II All 
SC IFNβ-1a 44 μg 


24 
0.52 


Alemtuzumab 12 mg 0.26 


SELECT 
 


All 


Placebo 


12 


0.46 


Daclizumab  150 mg  0.21 


Daclizumab  300 mg 0.23 


FREEDOMS All 


Placebo 


24 


0.4 


Fingolimod 0.5 mg  0.18 


Fingolimod 1.25 mg  0.16 


FREEDOMS II All 


Placebo 


24 


0.4 


Fingolimod 0.5 mg  0.21 


Fingolimod 1.25 mg  0.2 


FTY720 D2201 
Study Group 


All 


Placebo 


6 


0.77 


Fingolimod 1.25 mg  0.35 


Fingolimod 5 mg 0.36 


Saida et al 20012 All 


Placebo 


6 


0.99 


Fingolimod 0.5 mg  0.5 


Fingolimod 1.25 mg  0.41 


TRANSFORMS All 


Fingolimod 1.25 mg  


12 


0.2 


Fingolimod 0.5 mg  0.16 


IM IFNβ-1a 30 μg 0.33 


BG-12 Phase IIb 
Study 
 


All 
 


BG-12 120 mg qd 


6 
 


0.42 


BG-12 120 mg tid 0.78 


BG-12 240 mg tid 0.44 


Placebo 0.65 


CONFIRM 
 


All 
 


Placebo 
24 


 


0.4 


BG-12 240 mg bid 0.22 


BG-12 240 mg tid 0.2 
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Trial Population Treatment  
Time point 
(months) 


ARR 


GA 20 mg 0.29 


DEFINE 
All 


 


Placebo 
24 


 


0.36 


BG-12 240 mg bid 0.17 


BG-12 240 mg tid 0.19 


FORTE Study 
Group 


All 
GA 20 mg 


12 
0.33 


GA 40 mg 0.35 


Dose Comparison 
9006 Study Group 


All 
GA 20 mg 


9 
0.69 


GA 40 mg 0.4 


BEYOND All 


IFNβ-1b 500 μg 


33 


0.33 


IFNβ-1b 250 μg 0.36 


GA 20 mg 0.34 


BECOME All 
GA 20 mg 


24 
0.33 


IFNβ-1b 250 μg 0.37 


REGARD All 
GA 20 mg 


24 
0.29 


SC IFNβ-1a 44 μg 0.3 


CombiRx All 
IM IFNβ-1a 30 μg 


36 
0.16 


GA 20 mg 0.11 


EVIDENCE All 
SC IFNβ-1a 44 μg 


12 
0.585 


IM IFNβ-1a 30 μg 0.693 


BRAVO 
All 


 


Placebo 
24 


 


0.37 


Laquinimod 0.6 mg 0.29 


IM IFNβ-1a 30 μg 0.27 


LAQ/5062 All 


Placebo 


9 


0.77 


Laquinimod 0.3 mg 0.76 


Laquinimod 0.6 mg 0.52 


ALLEGRO All 
Placebo 


24 
0.39 


Laquinimod 0.6 mg 0.3 


AFFIRM All 
Natalizumab 300 mg 


24 
0.23 


Placebo 0.73 


HERMES All 
Rituximab 1000 mg 


11 
0.4 


Placebo 0.7 


TEMSO All 


Placebo 


27 


0.54 


Teriflunomide 7 mg 0.37 


Teriflunomide 14 mg 0.37 


TEMSO RRMS 


Placebo 


27 


 


Teriflunomide 7 mg  


Teriflunomide 14 mg  


TENERE All SC IFNβ-1a 44 μg 27 0.216 
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Trial Population Treatment  
Time point 
(months) 


ARR 


Teriflunomide 7 mg 0.41 


Teriflunomide 14 mg 0.259 


Teriflunomide in 
MS 


All 


Placebo 


9 


0.81 


Teriflunomide 7 mg 0.58 


Teriflunomide 14 mg 0.55 


TEMSO RRMS 


Placebo 


ALL 


 


Teriflunomide 7 mg  


Teriflunomide 14 mg  


TOWER All 


Placebo 


27 


0.5 


Teriflunomide 7 mg 0.39 


Teriflunomide 14 mg 0.32 


TOWER RRMS 


Placebo 


27 


 


Teriflunomide 7 mg  


Teriflunomide 14 mg  


Abbreviations: ARR = annualised relapse rate; GA = glatiramer acetate; IFNβ-1a = interferon beta-1a; IFNβ-1b = interferon 
beta-1b; IM = intramuscular; mg = milligram; µg = microgram; RRMS = relapsing-remitting multiple sclerosis; SC = 
subcutaneous 


 


 







 


Specification for manufacturer/sponsor submission of evidence Page 162 of 410 


Table B6.7.5 Relapse-free data used in the MTC 


Trial Popn. Treatment  
Time 
point 


Proportion 
S 


Number 
Relapse-free 


Relapse-free 
(denominator) 


CAMMS223 All 


SC IFNβ-1a 44 
μg 


36 
 


59.46% 66 111 


Alemtuzumab 
12 mg 


78.57% 88 112 


Alemtuzumab 
24 mg 


84.55% 93 110 


CARE-MS I All 


SC IFNβ-1a 44 
μg 24 


 


58.82% 110 187 


Alemtuzumab 
12 mg 


77.66% 292 376 


CARE-MS II All 


SC IFNβ-1a 44 
μg 24 


 


46.53% 94 202 


Alemtuzumab 
12 mg 


65.49% 279 426 


SELECT All 


Placebo 


12 


63.78% 125 196 


Daclizumab 150 
mg 


81.09% 163 201 


Daclizumab 
_300 mg 


79.80% 162 203 


FREEDOMS All 


Placebo 


24 


45.69% 191 418 


Fingolimod 0.5 
mg  


70.35% 299 425 


Fingolimod 1.25 
mg  


74.59% 320 429 


FREEDOMS II All 


Placebo 


24 


52.68% 187 355 


Fingolimod 0.5 
mg  


71.51% 256 358 


Fingolomid 
1.25mg 


NR NR 370 


FTY720 D2201 
Study Group 
 


All 


Placebo 


6 


65.59% 61 93 


Fingolimod 1.25 
mg  


85.11% 80 94 


Fingolimod 5 mg 84.04% 79 94 


Saida et al All 


Placebo 


6 


64.91% 37 57 


Fingolimod 0.5 
mg  


78.95% 45 57 


Fingolimod 1.25 
mg  


83.33% 45 54 


TRANSFORMS All 


Fingolimod 1.25 
mg  


12 


79.76% 335 420 


Fingolimod 0.5 
mg  


82.52% 354 429 


IM IFNβ-1a 30 
μg 


69.37% 299 431 


BG-12 Phase IIb 
Study 


All 
BG-12 120 mg 
qd 


6 82.81% 53 64 
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Trial Popn. Treatment  
Time 
point 


Proportion 
S 


Number 
Relapse-free 


Relapse-free 
(denominator) 


BG-12 120 mg 
tid 


68.75% 44 64 


BG-12 240 mg 
tid 


80.95% 51 63 


Placebo 75.38% 49 65 


CONFIRM All 


Placebo 


24 


58.95% 214 363 


BG-12 240 mg 
bid 


71.03% 255 359 


BG-12 240 mg 
tid 


75.94% 262 345 


GA 20 mg 68.00% 238 350 


DEFINE All 


Placebo 


24 


53.92% 220 408 


BG-12 240 mg 
bid 


72.93% 299 410 


BG-12 240 mg 
tid 


74.04% 308 416 


FORTE Study 
Group 


All 
GA 20 mg 


12 
77.65% 455 586 


GA 40 mg 76.98% 438 569 


Dose 
Comparison 
9006 Study 
Group 


All 


GA 20 mg 


9 


52.27% 23 44 


GA 40 mg 76.09% 35 46 


BEYOND All 


IFNβ-1b 500 μg 


33 


59.96% 539 899 


IFNβ-1b 250 μg 57.97% 520 897 


GA 20 mg 58.48% 262 448 


BECOME All 
GA 20 mg 


24 
71.79% 28 39 


IFNβ-1b 250 μg 52.78% 19 36 


REGARD All 


GA 20 mg 


24 


61.90% 234 378 


SC IFNβ-1a 44 
μg 


61.92% 239 386 


CombiRx All 


IM IFNβ-1a 30 
μg 36 


73.86% 178 241 


GA 20 mg 79.67% 196 246 


Etemadifar et al. All 


IFNβ-1b 250 μg 


24 


43.33% 13 30 


IM IFNβ-1a 30 
μg 


20.00% 6 30 


SC IFNβ-1a 44 
μg 


56.67% 17 30 


EVIDENCE All 


SC IFNβ-1a 44 
μg 


12 


61.95% 210 339 


IM IFNβ-1a 30 
μg 


52.07% 176 338 


LAQ/5062 All 


Placebo 


9 


62.75% 64 102 


Laquinimod 0.3 
mg 


59.18% 58 98 
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Trial Popn. Treatment  
Time 
point 


Proportion 
S 


Number 
Relapse-free 


Relapse-free 
(denominator) 


Laquinimod 0.6 
mg 


70.75% 75 106 


ALLEGRO All 


Placebo 


24 


52.16% 290 556 


Laquinimod 0.6 
mg 


62.91% 346 550 


AFFIRM All 


Natalizumab 
300 mg  24 


66.99% 420 627 


Placebo 40.95% 129 315 


HERMES All 


Rituximab 1000 
mg 11 


79.71% 55 69 


Placebo 60.00% 21 35 


TEMSO 


All 


Placebo 


27 


45.73% 166 363 


Teriflunomide 7 
mg 


53.70% 196 365 


Teriflunomide 
14 mg 


56.42% 202 358 


RRMS 


Placebo 


27 


   


Teriflunomide 7 
mg 


   


Teriflunomide 
14 mg 


   


TENERE All 


SC IFNβ-1a 44 
μg 


27 


84.62% 88 104 


Teriflunomide 7 
mg 


57.80% 63 109 


Teriflunomide 
14 mg 


76.58% 85 111 


Teriflunomide in 
MS 


All 


Placebo 


9 


62.30% 38 61 


Teriflunomide 
14 mg 


77.19% 44 57 


RRMS 


Placebo 


9 


   


Teriflunomide 7 
mg 


   


Teriflunomide 
14 mg 


   


TOWER 


All 


Placebo 


27 


   


Teriflunomide 7 
mg 


   


Teriflunomide 
14 mg 


   


RRMS 


Placebo 


27 


   


Teriflunomide 7 
mg 


   


Teriflunomide 
14 mg 
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Table B6.7.6 Three-month sustained accumulation of disability (SAD) (HR) data used in the MTC 


Trial Popn. Treatment  Time point 
Proportion 


SAD 3 
Number 


SAD3 
Denominator 


SAD3 


CARE-MS I All 


SC IFNβ-1a 44 
μg 


24    


Alemtuzumab 
12 mg 


24    


CARE-MS II All 


SC IFNβ-1a 44 
μg 


24    


Alemtuzumab 
12 mg 


24    


CAMMS223 All 


SC IFNβ-1a 44 
μg 


36 
 


   


Alemtuzumab 
12 mg 


   


Alemtuzumab 
24 mg 


   


SELECT All 


Placebo 


12 


13.27% 26 196 


Daclizumab 
150 mg 


5.97% 12 201 


Daclizumab 
300 mg 


7.88% 16 203 


FREEDOMS All 


Placebo 


24 


24.16% 101 418 


Fingolimod 0.5 
mg  


17.65% 75 425 


Fingolimod 
1.25 mg  


16.55% 71 429 


FREEDOMS II All 


Placebo 


24 


29.01% 103 355 


Fingolimod 0.5 
mg  


25.42% 91 358 


TRANSFORMS All 


Fingolimod 
1.25 mg  


12 


6.67% 28 420 


Fingolimod 0.5 
mg  


5.83% 25 429 


IM IFNβ-1a 30 
μg 


7.89% 34 431 


BEYOND All 


IFNβ-1b 500 
μg 


24 


22% 200 899 


IFNβ-1b 250 
μg 


27% 244 897 


GA 20mg 21% 92 448 


CONFIRM All 


Placebo 


24 


16.80% 61 363 


BG-12 240 mg 
bid 


12.81% 46 359 


BG-12 240 mg 
tid 


13.04% 45 345 


GA 20 mg 15.71% 55 350 


DEFINE All 


Placebo 


24 


26.47% 108 408 


BG-12 240 mg 
bid 


15.61% 64 410 
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Trial Popn. Treatment  Time point 
Proportion 


SAD 3 
Number 


SAD3 
Denominator 


SAD3 


BG-12 240 mg 
tid 


16.11% 67 416 


EVIDENCE All 


SC IFNβ-1a 44 
μg 


11 


12.68% 43 339 


IM IFNβ-1a 30 
μg 


14.50% 49 338 


ALLEGRO All 


Placebo 


24 


15.65% 87 556 


Laquinimod 
0.6 mg 


11.09% 61 550 


AFFIRM All 


Natalizumab 
300 mg  24 


17.07% 107 627 


Placebo 28.89% 91 315 


TEMSO All 


Placebo 


27 


27.27% 99 363 


Teriflunomide 
7 mg 


21.64% 79 365 


Teriflunomide 
14 mg 


20.11% 72 358 


TENERE All 


SC IFNβ-1a 44 
μg 


27 


   


Teriflunomide 
7 mg 


   


Teriflunomide 
14 mg 


   


TOWER All 


Placebo 


27 


   


Teriflunomide 
7 mg 


   


Teriflunomide 
14 mg 
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Table B6.7.7 Overall discontinuation (discont.) data used in the MTC 


Trial Popn. Treatment  
Time 
point 


Proportion  
Discont. 


Number 
Discont. 


Denominator 
Discont. 


CAMMS 223 All 


SC IFNβ-1a 
44 μg 


36 
 


38.32% 41 107 


Alemtuzumab 
12 mg 


12.96% 14 108 


Alemtuzumab 
24 mg 


11.11% 12 108 


CARE-MS I All 


SC IFNβ-1a 
44 μg 24 


 


12.30% 23 187 


Alemtuzumab 
12 mg 


3.72% 14 376 


CARE-MS II All 


SC IFNβ-1a 
44 μg 24 


 


21.78% 44 202 


Alemtuzumab 
12 mg 


6.21% 27 435 


  
Alemtuzumab 
24mg 


 7.45% 12 161 


SELECT All 


Placebo 


12 


9.18% 18 196 


Daclizumab 
150 mg 


7.96% 16 201 


Daclizumab 
_300 mg 


7.88% 16 203 


FREEDOMS All 


Placebo 


24 


27.51% 115 418 


Fingolimod 0.5 
mg  


18.82% 80 425 


Fingolimod 
1.25 mg  


30.54% 131 429 


FTY720 D2201 
Study Group 
 


All 


Placebo 


6 


6.52% 6 92 


Fingolimod 
1.25 mg  


5.38% 5 93 


Fingolimod 5 
mg 


11.96% 11 92 


Saida et al All 


Placebo 


6 


10.53% 6 57 


Fingolimod 0.5 
mg  


15.79% 9 57 


Fingolimod 
1.25 mg  


11.11% 6 54 


TRANSFORMS All 


Fingolimod 
1.25 mg  


12 


14.76% 62 420 


Fingolimod 0.5 
mg  


10.26% 44 429 


IM IFNβ-1a 30 
μg 


11.83% 51 431 


BG12 Phase IIb All 


BG12 120mg 
qd 


6 


15.63% 10 64 


BG12 120mg 
tid 


20.31% 13 64 


BG-12 140mg 
tid 


25.40% 16 63 
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Trial Popn. Treatment  
Time 
point 


Proportion  
Discont. 


Number 
Discont. 


Denominator 
Discont. 


Placebo 18.46% 12 65 


CONFIRM All 


Placebo 


24 


35.54% 129 363 


BG-12 240 mg 
bid 


29.53% 106 359 


BG-12 240 mg 
tid 


27.91% 96 344 


GA 20 mg 24.50% 86 351 


DEFINE All 


Placebo 


24 


34.80% 142 308 


BG-12 240 mg 
bid 


30.73% 126 410 


BG-12 240 mg 
tid 


30.53% 127 416 


FORTE Study 
Group 


All 
GA 20 mg 


12 
8.87% 52 586 


GA 40 mg 13.88% 79 569 


Dose 
Comparison 
9006 Study 
Group 


All 


GA 20 mg 


9 


13.64% 6 44 


GA 40 mg 13.04% 6 46 


BEYOND All 


IFNβ-1b 500 
μg 


33 


18.15% 161 887 


IFNβ-1b 250 
μg 


11.71% 104 888 


GA 20 mg 15.96% 71 445 


BECOME All 


GA 20 mg 


24 


10.26% 4 39 


IFNβ-1b 250 
μg 


11.11% 4 36 


REGARD All 


GA 20 mg 


24 


13.60% 51 375 


SC IFNβ-1a 
44 μg 


20.89% 80 383 


EVIDENCE All 


SC IFNβ-1a 
44 μg 


12 


7.37% 25 339 


IM IFNβ-1a 30 
μg 


6.21% 21 338 


Laquinimod in 
RMS 


All 


Laquinimod 
0.1mg 


6 


4.41% 3 68 


Laquinimod 
0.3mg 


6.76% 5 74 


Placebo 4.48% 3 67 


LAQ/5062 All 


Placebo 


9 


10.79% 11 102 


Laquinimod 
0.3 mg 


6.12% 6 106 


Laquinimod 
0.6 mg 


5.66% 6 106 


ALLEGRO All 


Placebo 


24 


23.20% 129 556 


Laquinimod 
0.6 mg 


20.55% 113 550 
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Trial Popn. Treatment  
Time 
point 


Proportion  
Discont. 


Number 
Discont. 


Denominator 
Discont. 


AFFIRM All 


Natalizumab 
300 mg  24 


12.12% 76 627 


Placebo 14.60% 46 315 


HERMES All 


Rituximab 
1000 mg 11 


15.94% 11 69 


Placebo 40.00% 14 35 


TEMSO 


All 


Placebo 


27 


28.65% 104 363 


Teriflunomide 
7 mg 


24.93% 91 365 


Teriflunomide 
14 mg 


26.54% 95 358 


RRMS 


Placebo 


27 


   


Teriflunomide 
7 mg 


   


Teriflunomide 
14 mg 


   


TENERE All 


SC IFNβ-1a 
44 μg 


27 


29.70% 30 101 


Teriflunomide 
7 mg 


18.18% 20 110 


Teriflunomide 
14 mg 


20.00% 22 110 


Teriflunomide in 
MS 


All 


Placebo 


9 


6.56% 4 61 


Teriflunomide 
7mg 


4.92% 3 61 


Teriflunomide 
14 mg 


21.05% 12 57 


RRMS 


Placebo 


9 


   


Teriflunomide 
7 mg 


   


Teriflunomide 
14 mg 


   


TOWER 


All 


Placebo 


27 


32.47% 125 385 


Teriflunomide 
7 mg 


32.76% 134 409 


Teriflunomide 
14 mg 


33.96% 126 371 


RRMS 


Placebo 


27 


   


Teriflunomide 
7 mg 


   


Teriflunomide 
14 mg 
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Table B6.7.8  Discontinuation due to adverse events used in the MTC 


Trial Popn. Treatment  
Time 
point 


Proportion 
with DAE 


Number with 
DAE 


Denominator 
DAE 


CAMMS223 All 


SC IFNβ-1a 
44 μg 


36 
 


12.15% 13 107 


Alemtuzumab 
12 mg 


1.85% 2 108 


Alemtuzumab 
24 mg 


0.93% 1 108 


CARE-MS I All 


SC IFNβ-1a 
44 μg 24 


 


5.88% 11 187 


Alemtuzumab 
12 mg 


1.33% 5 376 


CARE-MS II All 


SC IFNβ-1a 
44 μg 24 


 


7.43% 15 202 


Alemtuzumab 
12 mg 


3.22% 14 435 


  
Alemtuzumab 
24mg 


 3.73% 6 161 


SELECT All 


Placebo 


12 


0.51% 1 196 


Daclizumab 
150 mg 


1.00% 2 201 


Daclizumab 
_300 mg 


1.97% 4 203 


FREEDOMS All 


Placebo 


24 


5.74% 24 418 


Fingolimod 0.5 
mg  


3.53% 15 425 


Fingolimod 
1.25 mg  


7.23% 31 429 


FTY720 D2201 
Study Group 
 


All 


Placebo 


6 


4.35% 4 92 


Fingolimod 
1.25 mg  


5.38% 5 93 


Fingolimod 5 
mg 


8.70% 8 92 


Saida et al All 


Placebo 


6 


5.26% 3 57 


Fingolimod 0.5 
mg  


10.53% 6 57 


Fingolimod 
1.25 mg  


11.11% 6 54 


TRANSFORMS All 


Fingolimod 
1.25 mg  


12 


7.62% 32 420 


Fingolimod 0.5 
mg  


3.73% 16 429 


IM IFNβ-1a 30 
μg 


2.78% 12 431 


BG-12 Phase IIb 
Study 


All 


BG-12 120 mg 
qd 


6 


7.81% 5 64 


BG-12 120 mg 
tid 


10.94% 7 64 
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Trial Popn. Treatment  
Time 
point 


Proportion 
with DAE 


Number with 
DAE 


Denominator 
DAE 


BG-12 240 mg 
tid 


12.70% 8 63 


Placebo 0.00% 0 65 


CONFIRM All 


Placebo 


24 


5.79% 21 363 


BG-12 240 mg 
bid 


10.03% 36 359 


BG-12 240 mg 
tid 


11.05% 38 344 


GA 20 mg 7.69% 27 351 


DEFINE All 


Placebo 


24 


5.39% 22 408 


BG-12 240 mg 
bid 


12.44% 51 410 


BG-12 240 mg 
tid 


15.87% 66 416 


FORTE Study 
Group 


All 
GA 20 mg 


12 
4.78% 28 586 


GA 40 mg 8.96% 51 569 


Dose 
Comparison 
9006 Study 
Group 


All 


GA 20 mg 


9 


2.27% 1 44 


GA 40 mg 8.70% 4 46 


BEYOND All 


IFNβ-1b 500 
μg 


33 


2.25% 20 887 


IFNβ-1b 250 
μg 


1.46% 13 888 


GA 20 mg 1.80% 8 445 


BECOME All 


GA 20 mg 


24 


2.56% 1 39 


IFNβ-1b 250 
μg 


0.00% 0 36 


EVIDENCE All 


SC IFNβ-1a 
44 μg 


11 


4.72% 16 339 


IM IFNβ-1a 30 
μg 


4.14% 14 338 


Laquinimod in 
RMS 


All 


Laquinimod 
0.3mg 6 


2.70% 2 74 


Placebo 1.49% 1 67 


LAQ/5062 All 


Placebo 


9 


4.90% 5 102 


Laquinimod 
0.3 mg 


2.04% 2 98 


Laquinimod 
0.6 mg 


1.89% 2 106 


ALLEGRO All 


Placebo 


24 


5.04% 28 556 


Laquinimod 
0.6 mg 


7.64% 42 550 


AFFIRM All 


Natalizumab 
300 mg  24 


6.06% 38 627 


Placebo 4.13% 13 315 
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Trial Popn. Treatment  
Time 
point 


Proportion 
with DAE 


Number with 
DAE 


Denominator 
DAE 


HERMES All 


Rituximab 
1000 mg 11 


4.35% 3 69 


Placebo 5.71% 2 35 


TEMSO 


All 


Placebo 


27 


7.99% 29 363 


Teriflunomide 
7 mg 


10.14% 37 365 


Teriflunomide 
14 mg 


10.61% 38 358 


RRMS 


Placebo 


27 


   


Teriflunomide 
7 mg 


   


Teriflunomide 
14 mg 


   


TENERE All 


SC IFNβ-1a 
44 μg 


27 


   


Teriflunomide 
7 mg 


   


Teriflunomide 
14 mg 


   


Teriflunomide in 
MS 


All 


Placebo 


9 


6.56% 4 61 


Teriflunomide 
7mg 


4.92% 3 61 


Teriflunomide 
14 mg 


10.04% 8 57 


RRMS 


Placebo 


9 


   


Teriflunomide 
7 mg 


   


Teriflunomide 
14 mg 


   


TOWER 


All 


Placebo 


27 


6.75% 26 385 


Teriflunomide 
7 mg 


13.20% 54 409 


Teriflunomide 
14 mg 


15.63% 58 371 


RRMS 


Placebo 


27 


   


Teriflunomide 
7 mg 


   


Teriflunomide 
14 mg 
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6.7.5 Please provide a clear description of the indirect/mixed treatment 


comparison methodology. Supply any programming language in a 


separate appendix. See Additional Appendix 4. 


Quantitative analyses were performed on the following outcomes: 


 Rates Ratio for Annualised Relapse Rate (ARR) (modeling the number of total events in each arm as 


following a Poisson distribution) 


 Odds Ratio for remaining relapse-free 


 Hazard Ratio for three-month Sustained Accumulation of Disability (SAD) 


 Odds Ratio  for total discontinuations 


 Odds Ratio for discontinuation due to adverse events 


 


MTC  


Random-effect MTC analyses were conducted to compare all DMTs under investigation within a single model. 


MTC analyses employed a vaguely informative normal prior with a uniform standard deviation (SD), the value of 


which was 1.0 for all outcomes.  


Bayesian MTC analyses were conducted assuming the treatment effect came from a random distribution of 


effects. For Bayesian MTCs, a burn-in of 50,000 iterations was used for all analyses; BGR trace plots suggested 


this was more than enough of a burn-in to allow estimates to converge. A follow-up of 50,000 iterations was used 


to create the sample for the posterior, and history plots were reviewed to confirm convergence. In addition, an 


inspection of the ratio of the measure of convergence error to the SD of the estimates confirmed that the ratio 


was less than 3.5% for almost all estimates, further suggesting convergence and in keeping with published 


guidelines. National Institute for Health and Care Excellence (NICE) recommendations provided by the Decision 


Support Unit suggest that the Monte Carlo error (accounting for both the number of iterations and the extent of 


auto-correlation) should be ≤5% of the posterior SD for the parameters examined. 


All analyses are described in Table B6.7.9 below, including the sensitivity analysis.  A sensitivity analysis was 


included based on ≥80% RRMS and including studies for all years from 1980, rather than from 2000 used in the 


base case and the results are presented in Additional Appendix 2. 
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Table B6.7.9 Analyses conducted by outcome 


  Analysis  Base Case Sensitivity Analysis 


  Description  
Recruitment ≥2000 


and ≥80% RRMS 


All-years and ≥80% 


RRMS 


 ARR (rate ratio)    


 Proportion relapse-free (OR)    


 SAD confirmed 3 months (HR)    


 Total discontinuations (OR)    


 DAEs (OR)    


Note: designates analyses that were conducted.  


Abbreviations: ARR = annualised relapse rate; HR = hazard ratio; OR = odds ratio 


 


Indirect comparison for highly active disease (HAD) and rapidly evolving severe disease (RES) 


The MTC did not consider subgroups of RRMS (i.e. HAD or RES) and consequently two indirect comparisons 


were performed which multiplied outcomes calculated for teriflunomide in these subgroups, by those observed in 


the respective subgroups for fingolimod (HAD only) and natalizumab (RES only). Outcomes included SAD at 3 


months, ARR and overall discontinuation. 
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6.7.6 Please present the results of the analysis.  


Results and associated Forest Plots are presented for the base-case MTC of the therapies included in the 


decision problem.  For the all-years sensitivity analysis, see Additional Appendix 2. For expanded results 


including all therapies used in the MTC see Additional Appendix 5. 


Results are also presented here of the indirect comparisons for teriflunomide in HAD and RES. For HAD, only 


the TEMSO study recorded patients who had at least one relapse within one year before randomisation, and with 


previous DMT intake (only interferon) for at least 12 months, gap from last DMT to randomisation lower or equal 


to 12 months, and at least one GAD lesion at baseline. For RES, only the TEMSO study recorded patients who 


had at least two relapses within one year before randomization, and at least one GAD lesion at baseline. 


Table B6.7.10 Annualised relapse rate results from the MTC 


 Teriflunomide 14mg Placebo 


 Rate ratio [95% CrI] 


Teriflunomide 14mg N/A 0.67 [0.57, 0.77] 


IFN-1b 250 µg 0.98 [0.73, 1.31] 0.68 [0.52, 0.88] 


IM IFN-1a 30 µg 0.86 [0.69, 1.05] 0.78 [0.67, 0.91] 


SC IFN-1a 44 µg 1.06 [0.84, 1.35] 0.62 [0.51, 0.76] 


GA 20 mg 1.05 [0.83, 1.31] 0.64 [0.53, 0.76] 


Fingolimod 0.5 mg 1.45 [1.17, 1.80] 0.46 [0.40, 0.54] 


Natalizumab 300 
mg 


2.12 [1.63, 2.75] 0.31 [0.25, 0.39] 


 
 


 


 


 


 


 


 







 


Specification for manufacturer/sponsor submission of evidence Page 176 of 410 


Figure B6.7.7 Forest Plot: Annualised relapse rate results from the MTC 


 


Table B6.7.11 Annualised relapse rate data for the HA-disease sub-analysis  


Trial Population Treatment  
Time point 
(months) 


ARR [95% CI] 
RR vs. placebo 


TEMSO 
 


HA disease 
 


Placebo (n=10) 


All 
 


  
 


 


Teriflunomide 14 mg (n=11) 
  


 


 
  


     


 


Table B6.7.12  Annualised relapse rate data for the RES-disease sub-analysis 


Trial Population Treatment  
Time point 
(months) 


ARR [95% CI] 
RR vs. placebo 


TEMSO 
 


RES disease 
 


Placebo (n=39) 


All 
 


  
 


 


Teriflunomide 14 mg (n=33) 
  


 


 
 


 


 


Fingolimod was associated with an ARR of 0.57 [0.28-1.16] compared to placebo based on the EPAR subgroup 


analysis considering patients who had at least one relapse within one year before randomization [Fingolimod 


EPAR, 2005]. Therefore, the indirect comparison of teriflunomide vs. fingolimod for HAD was calculated   


. Natalizumab was associated with an ARR of 0.81 [0.70-0.88] compared to placebo based on the 
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Table B6.7.14 Relapse-free data for the HA-disease sub-analysis 


Trial Population Treatment  
Time 
point 


Number 
(%) 


Odds ratio vs. 
placebo 


TEMSO HA disease 


Placebo (n=10) 
All 


 


   


Teriflunomide 14 
mg (n=11) 


  
  
  


 


Table B6.7.15 Relapse-free data for the RES-disease sub-analysis 


Trial Population Treatment  
Time 
point 


Number 
(%) 


Odds ratio vs. 
placebo 


TEMSO 
RES 


disease 


Placebo (n=39) 
All 


 


   


Teriflunomide 14 
mg (n=33) 


  
   


 


 
No indirect comparison was performed in HAD or RES due to insufficient data for fingolimod and natalizumab 


from the literature. 


Table B6.7.16 Three-month sustained accumulation of disability results from the MTC 


 
Teriflunomide 14mg Placebo 


 
Hazard ratio [95% CrI] 


Teriflunomide 14mg  0.71 [0.53, 0.92] 


IFN-1b 250 µg 0.58 [0.30, 1.12] 1.21 [0.68, 2.16] 


IM IFN-1a 30 µg 0.77 [0.50, 1.24] 0.91 [0.61, 1.33] 


SC IFN-1a 44 µg 0.90 [0.54, 1.45] 0.79 [0.51, 1.24] 


GA 20 mg 0.76 [0.45, 1.30] 0.93 [0.59, 1.45] 


Fingolimod 0.5 mg 0.95 [0.64, 1.35] 0.75 [0.58, 0.96] 


Natalizumab 300 mg 1.22 [0.77, 1.94] 0.58 [0.4, 0.84] 
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Figure B6.7.9 Forest plot: Three-month sustained accumulation of disability results from the MTC 


 


Table B6.7.17 Three-month sustained accumulation of disability (SAD) data for the HA-disease sub-
analysis  


Trial Population Treatment  
Time point 
(months) 


Number (%) with 
SAD 


HR vs. 
placebo (95% 


CI) 


TEMSO 
 


HA disease 
 


Placebo (n=10) 


All 
 


  
 


Teriflunomide 14 mg 
(n=11) 


  
  


 
 


 


Table B6.7.18 Three Month sustained accumulation of disability (SAD) data for the RES-disease sub-
analysis  


Trial Population Treatment  
Timepoint 
(months) 


Number (%) with 
SAD 


HR vs. 
placebo (95% 


CI) 


TEMSO 
 


RES 
disease 


 


Placebo (n=39) 


All 
 


  
 


Teriflunomide 14 mg 
(n=33) 
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Table B6.7.20 Overall Discontinuation data for the HA-disease sub-analysis 


 Trial Population Treatment  
Time point 
(months) 


Number (%) 
discontinuing 


Odds ratio vs. 
placebo (95% CI) 


TEMSO 
 


HA disease 
 


Placebo (n=10) 
All 


 


  
 


Teriflunomide 14 mg 
(n=11) 


  
  


  


 


Table B6.7.21 Overall Discontinuation data for the RES-disease sub-analysis 


 Trial Population Treatment  
Time point 
(months) 


Number (%) 
discontinuing 


Odds ratio vs. 
placebo (95% CI) 


TEMSO 
 


RES 
disease 


 


Placebo (n=39) 


All 
 


  
 


Teriflunomide 14 mg 
(n=33) 


  
 


 
 


 
No indirect comparison was performed in HAD or RES due to insufficient data for fingolimod and natalizumab 


from the literature. 


 
Table B6.7.22 Discontinuations due to adverse events odds ratio results from the MTC 


 


 
Teriflunomide 14mg Placebo 


 
Odds ratio [95% CrI] 


Teriflunomide 14mg     


IFN-1b 250 µg       


IM IFN-1a 30 µg       


SC IFN-1a 44 µg       


GA 20 mg       


Fingolimod 0.5 mg       


Natalizumab 300 mg       
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Data for Rebif® (IFNβ-1a) 22µg 


As previously discussed, data for IFNβ-1a 22µg were not available from the studies included in the base case 


analysis but represents a dose used routinely in UK practice. Therefore the ratio between results from the 


sensitivity analysis MTC (all-years, ≥80% RRMS) was applied to the base case MTC e.g. the all-cause 


discontinuation OR of teriflunomide versus IFNβ-1a 22µg from the sensitivity analysis MTC was , whilst 


teriflunomide versus IFNβ-1a 44µg was . Therefore, the ratio of IFNβ-1a 44µg to 22µg was    


in the sensitivity analysis MTC. Applying this ratio to the all-cause discontinuation OR of teriflunomide versus 


IFNβ-1a  44µg from the base case MTC gives an OR for teriflunomide versus IFNβ-1a  22µg of   


Table B6.7.25 Inferred rates for (IFNβ-1a) 22µg post-2000 


Parameter 
All-years MTC 


Rebif 44µg 
All-years MTC 


Rebif 22µg 
Ratio of 44 to 


22 


Post-2000 
MTC Rebif 


44µg 


Inferred Post-
2000 Rebif 
22µg value 


ARR  N/A   
Assume same 
as Rebif 44µg 


Relapse Free N/A N/A    


SAD3 
(comparator vs. 


placebo) 
     


Discontinuations 
(Teri 14mg vs. 
comparator) 


     


Discontinuations 
due to AE 


N/A N/A    


 


 


6.7.7 Please provide the statistical assessment of heterogeneity undertaken. 


The degree of, and the reasons for, heterogeneity should be explored as 


fully as possible. 


In the MTC described, there were not many trials investigating the same comparison; therefore there wasn’t the 


power to detect heterogeneity. Informal classical meta-analyses of direct and indirect effects were examined for 


strong signs of heterogeneity but nothing of concern was observed. 


The following areas of clinical heterogeneity were explored (see Table B6.7.1): 


 Age was relatively homogenous across studies ranging from 32 years [Coles et al. 2008] to 42 years 


[Hauser et al. 2008] 


 Percentage of male patients showed a degree of variation from 17% to 45% 


 Disease duration showed a degree of variation from 2 years to 10.8 years 
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 Eight of the 30 studies had a certain proportion of patients without RRMS although in this regard it is 


noted that the study entry criteria was RRMS >80% 


 Of the 16 studies where percentage prior use of DMT was recorded only three were treatment naïve 


studies. In the remaining 13 studies DMT prior use varied from 11-21% [Vermersch et al. 2012] to 77-


78% [Hauser et al. 2008] 


 Baseline EDSS was relatively homogenous across studies with a range of 2.1 to 3 


 Relapse rate prior to study entry was relatively homogenous across studies with two year period relapse 


rate range of  2.1-2.8 (Table 6.7.1) 


 There was a degree of variation in the ARR during study in placebo arms: 0.36-0.99 studies (Table 


6.7.4) 


 There was a degree of variation in disability progression in placebo arms: 13%-28% (Table 6.7.6).  


 


6.7.8 If there is doubt about the relevance of a particular trial, please present 


separate sensitivity analyses in which these trials are excluded.  


No studies were identified within the base case MTC which it was thought appropriate to exclude on the basis of 


clinical or statistical heterogeneity.  


As discussed in Section 6.6.1, to minimize clinical heterogeneity, the base case MTC analysis was conducted on 


only studies that recruited patients in or after the year 2000. As part of a sensitivity analysis, the impact of 


excluding studies from the MTC on the basis of the year of recruitment was tested and all studies within the 


systematic literature review irrespective of year of recruitment were included within an MTC (included in 


Additional Appendix 2) 


The results of this sensitivity analysis MTC are as follows: 


 Table AA2.1 in Additional Appendix 2 shows that six studies are added to the MTC as a result of 


including all studies identified in the literature review irrespective of year of recruitment. This includes 


three studies of glatiramer acetate versus placebo [Bornstein et al. 1987; Johnson et al. 1995; Comi et 


al. 2001], one for IFNβ-1b 250 µg versus placebo [Duquette et al. 1993], one for SC IFNβ-1a 44µg 


(versus SC IFNβ-1a 22µg and placebo) [Ebers et al 1998] and one for IM IFNβ-1a 30µg versus placebo 


[Jacobs et al. 1996]. 


 ARR in Table AA2.2 in Additional Appendix 2 (which when compared to the comparable results in Table 


B6.7.1 in the base case MTC) shows that for all the included comparators ARR rates appear to be 


similar. In this regard it is noted that two studies are added to the MTC in the SA compared to the base 


case of glatiramer acetate versus placebo [Johnson et al. 1995; Comi et al. 2001], one for IFNβ-1b 
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250µg versus placebo [Duquette et al. 1993] and one for IM IFNβ-1a 30µg versus placebo [Jacobs et 


al. 1996]. 


 HR for 3 month SAD versus placebo are better in the all-years sensitivity analysis MTC (see Table 


AA2.3, Additional Appendix 2) than in the base case MTC (see Table B6.7.1) for all comparators (with 


the exception of the central estimate of natalizumab which remains the same) and for teriflunomide. The 


most substantial differences are for IFNβ-1b 250µg, SC IFNβ-1a 44µg and for glatiramer acetate. In 


this regard it is noted that two studies are added to the network MTC in the sensitivity analysis 


compared to the base case of glatiramer acetate versus placebo, [Johnson et al. 1995; Bornstein et al. 


1987] one for IFNβ-1b 250µg versus placebo [Duquette et al. 1993] and one for SC IFNβ-1a 44µg 


(versus SC IFNβ-1a 22µg and placebo) [Ebers et al. 1998] (as shown in Table AA2.3 in Additional 


Appendix 2) 


 OR for total discontinuation rate versus placebo and versus teriflunomide are worse for all comparators 


in the all-years MTC (see Table AA2.4, Additional Appendix 2) than in the base case MTC (see Table 


B6.7.1). In this regard it is noted that two studies are added to the network MTC in the all-years 


sensitivity analysis compared to the base case of glatiramer acetate versus placebo [Johnson et al. 


1995; Comi et al. 2001], one for IFNβ-1b 250µg versus placebo [Duquette et al. 1993]  , one for SC 


IFNβ-1a 44µg (versus SC IFNβ-1a 22µg and placebo) [Ebers et al. 1991] and one for IM IFNβ-1a 30µg 


versus placebo [Jacobs et al. 1996] (as shown in Table AA2.4 in Additional Appendix 2). 


 


This all-year sensitivity analysis MTC analysis needs to be considered in the context of the rationale for having 


exclusion criteria based on year of recruitment in the base case MTC (as outlined in Section 6.1.1). Namely, 


changes in diagnostic criteria and in clinical practice leading to the identification of patients much earlier in the 


disease course, and with less frequent or severe symptoms and a noticeable decline in ARR rates in more recent 


years, even across patients receiving placebo in clinical trials and definitions of outcomes. In this context the 


following is noted: 


 Relapse rate in the two year period prior to study entry: 2.1-2.8 studies >2000 and < 2000 2.5-3.9 


(Additional Appendix 2 Table AA2.1) 


 ARR range during study in placebo arms: 0.36-0.99 studies >2000 and < 2000 0.84-1.27 (Additional 


Appendix 2 Table AA2.2) 


 Disability progression in placebo arms: 13%-28% studies >2000 and < 2000 24.6%-52.65% (Additional 


Appendix 2 Table AA2.3) 


 


An analysis of the relevant publications was performed to identify heterogeneity in the definition of outcomes. It is 


noted that whilst this was not identified to be the case for ARR and total discontinuation rate, this was the case 
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for disability progression. All the studies included in the base-case MTC used the same measure of disability 


progression which was sustained disability progression at 3 months (i.e. a minimum increase in EDSS state of at 


least one point compared to baseline sustained over two measurements separated by 3 months). Given the 


fluctuating nature of MS symptoms, such a confirmation that disability progression is sustained is of importance. 


In addition the utilisation of the same measurement of disability progression (EDSS) is important to ensure that 


heterogeneity in outcome measurement in this regard does not occur. In relation to the four studies included in 


the disability progression HR all-years MTC network (see Table AA1.3, Additional Appendix 2) the following is 


noted: 


 Three of the studies measured disability progression using EDSS: One of glatiramer acetate versus 


placebo [Johnson et al. 1998] (n=251), one for IFNβ-1b 250 µg versus placebo [Duquette et al. 1993] 


(n=147) and one for SC IFNb-1a 44 µg (versus SC IFNb-1a 22 µg and placebo) [Ebers et al. 1998] 


(n=560). Only one of these three studies had a measure of disability which included a repeat measure 


to confirm sustainability of disability. This was the study of SC IFNb-1a 44 µg (versus SC IFNb-1a 22 


µg and placebo) and it used a 3 month definition of sustainability. 


 One study [Bornstein et al. 1987] (n=50) did not use EDSS. This was a study of glatiramer acetate 


versus placebo. It used the Kurtzke Disability Status Score (DSS). The EDSS is an update of the DSS. 


The DSS has 10 grades or steps beyond 0 (normal), extending to status 10 (death due to MS). One of 


the main differences in the EDSS was that it provides, for each step from 1 through 9, two steps that 


together add up to the same step of the original DSS [Kurtzke, 1983]. The Bornstein study also did not 


include a repeat measure of sustainability within its definition of disability. The rate of disability 


progression in the placebo arm of this study was substantially higher than in the other three studies 


included in the all-years sensitivity analysis; 52.65% compared to 28%-29% (see Table AA2.3, 


Additional Appendix 2) and to those observed in the placebo arms in the base case MTC (13%-28%) 


(Table B6.7.1). 


 


As discussed in the health economic section (Section 7.6) where a sensitivity analysis is carried out using this all-


years MTC, the model is sensitive to the assumptions made in relation to the HR disability progression results. 


Given this and the suggestion of  clinical and outcome measurement heterogeneity being substantial in one of 


the glatiramer acetate versus placebo studies [Bornstein et al. 1987] the SA MTC was run without the inclusion of 


this study. (See Table AA2.8 and Figure AA2.7, Additional Appendix 2). The key results to note in this regard are: 


 HR for sustained accumulation of disability (3 months) in the all-years sensitivity analysis MTC without 


Bornstein et al 1987 of glatiramer acetate versus placebo is 0.8 (compared to 0.76 in the all-years MTC 


including Bornstein et al 1987 and  0.93 in the base case MTC) 
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Further analysis of the impact of running the cost effectiveness analysis with and without the Bornstein study is 


considered in the health economic section of the submission (Section 7.6). 


 


6.7.9 Please discuss any heterogeneity between results of pair wise 


comparisons and inconsistencies between the direct and indirect evidence 


on the technologies. 


See section B6.7.7. 


 


 


6.8 Non-RCT evidence 


6.8.1 If non-RCT evidence is considered (see section 6.2.7), please repeat the 


instructions specified in sections 6.1 to 6.5 for the identification, selection 


and methodology of the trials, and the presentation of results. For the 


quality assessments of non-RCTs, use an appropriate and validated 


quality assessment instrument. Key aspects of quality to be considered 


can be found in ‘Systematic reviews: CRD’s guidance for undertaking 


reviews in health care’ (www.york.ac.uk/inst/crd). Exact details of the 


search strategy used and a complete quality assessment for each trial 


should be provided in sections 10.6 and 10.7, appendices 6 and 7.  


We have not considered any non-RCT data in this submission to support statements regarding the efficacy of 


teriflunomide or any of the comparators identified in the decision problem. 
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6.9 Adverse events 


6.9.1 If any of the main trials are designed primarily to assess safety outcomes 


(for example, they are powered to detect significant differences between 


treatments with respect to the incidence of an adverse event), please 


repeat the instructions specified in sections 6.1 to 6.5 for the identification, 


selection, methodology and quality of the trials, and the presentation of 


results. Examples for search strategies for specific adverse effects and/or 


generic adverse-effect terms and key aspects of quality criteria for 


adverse-effects data can found in ‘Systematic reviews: CRD’s guidance 


for undertaking reviews in health care’ (www.york.ac.uk/inst/crd). Exact 


details of the search strategy used and a complete quality assessment for 


each trial should be provided in sections 10.8 and 10.9, appendices 8 and 


9. 


Selection of trials for reporting of adverse events was via the same process as that described in section 6.1 and 


6.2. In addition, a placebo-controlled, pooled safety analysis of data from the Phase II and TEMSO studies 


compiled for pharmacovigilance purposes during the trial programme for teriflunomide was identified [Sanofi 


2001, Aubagio 2.7.4 summary-clin-safety]. 


Adverse event reporting was a mandatory part of all the teriflunomide studies identified in sections 6.1 and 6.2 


(discussed in section 6.3). However, the primary objective of the extension arms of the Phase II (Proof of 


Concept) and Phase III TEMSO trials was the assessment of safety and tolerability and hence the results to date 


from these trial extensions are reported here. We additionally report the results of the pooled safety analysis and 


TOWER studies as these are presented vs. placebo and represent discrete trial populations; subsequent impact 


of adverse events on cost-effectiveness has been derived from this data. 


The pooled safety data from the teriflunomide Phase II-III monotherapy program in relapsing MS patients 


considers two pools of patients: 


 Pool A: Focused on the placebo-controlled segments of studies (2001 and EFC6049/TEMSO). 


 Pool B: Included the non-controlled long-term treatment with teriflunomide based on Phase 2-3 studies 


and their extensions, including a subset of patients with more than 10 years follow-up (Studies 


2001+LTS6048 and EFC6049+LTS6050) and the teriflunomide treatment arms from the active-


controlled Phase 3 study (EFC10891/TENERE). 
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The following results are representative of Pool A data only. The rationale for not including Pool B data within this 


safety report includes: 


 Pool B includes non-controlled long-term data.  


 Pool B includes safety data from the extensions arms of the Phase II 2001 study and Phase III 


EFC6049 (TEMSO) study. 


 This safety data has already been included – see above. 


 Pool B includes the EFC10891 (TENERE) study, which has no placebo comparator. 


 


Modelling of the effects of adverse events (see section 7) on cost effectiveness considers the impact of adverse 


events where incidence is ≥4% of that observed with placebo. Selected results from the pooled analyses are 


therefore represented relative to this cut-off. It should be noted that many adverse effects occurring at this level 


require monitoring or cessation of therapy rather than active treatment of the adverse event. Adverse effects may 


also incur a disutility.   


Cost effectiveness modelling is influenced by discontinuations due to adverse events, monitoring of blood 


parameters, management of gastrointestinal disturbances (nausea and diarrhoea), alopecia (a disutility) and liver 


function abnormalities. All are reported below.  


In summary, almost all patients on teriflunomide report at least one treatment-emergent-adverse-event (TEAE), 


however for the majority of events, incidence is similar to placebo. 


Adverse events of note are: 


 Liver function analyses – elevations of liver enzymes have been observed in patients and occur mostly 


within 6-months of treatment initiation; it is for this reason that close monitoring of liver enzymes is 


recommended during the first 6-months of treatment [Teriflunomide SmPC, 2013] 


 Diarrhoea, nausea and vomiting which are mild to moderate, transient and infrequently lead to 


discontinuation [Teriflunomide SmPC, 2013] 


 Parasthesias and dysaethesias – both have been reported at a higher rate than with placebo and tend 


to improve with treatment cessation [Teriflunomide SmPC, 2013] 


 Infections – teriflunomide is an immunomodulatory agent therefore an effect on immune function is 


expected. However, no increase in serious infection has been observed [Teriflunomide SmPC, 2013] 


 Alopecia – most cases are diffuse or generalised over the scalp and largely resolve as treatment 


continues. Few patients discontinue due to alopecia [Teriflunomide SmPC, 2013] 
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There have been very few deaths in patients receiving teriflunomide; of those that have occurred, none have 


been directly attributed to teriflunomide. 


Expanded reporting of adverse event data for the TEMSO extension, pooled safety analysis and TOWER studies 


can be found in Additional Appendix 6. 


Long-term safety of leflunomide 


Teriflunomide is the active metabolite of leflunomide which has been in clinical use for arthritis and psoriatic 


arthritis for over a decade. It is therefore pertinent to examine the safety record of leflunomide to identify any ‘red-


flags’ related to safety. In general the side effect profile of leflunomide is acceptable; side effects of leflunomide 


are relatively common but most are mild and manageable without discontinuation: diarrhoea, rash, reversible 


alopecia and transient rises in liver enzyme tests are reported. This is in line with the reported adverse event 


profile for teriflunomide. More significant health problems related to leflunomide use are rarer and include 


hypertension, bone marrow suppression, peripheral axonal neuropathy, interstitial pneumonitis and teratogenicity 


[Jones et al. 2010]. 


Since the launch of leflunomide, there have been reports of fatal liver injury but in arthritis patients, this has been 


reported to be no more likely than with methotrexate and less likely than with other disease modifying 


antirhematic drugs (DMARDs).  The FDA placed a ‘black box’ warning for liver failure on the datasheet for 


leflunomide in 2010. In accordance with this, close monitoring is required with leflunomide therapy (and likewise, 


teriflunomide [Teriflunomide SmPC, 2013]) [Jones et al. 2010]. 
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6.9.2 Please provide details of all important adverse events for each 


intervention group. For each group, give the number with the adverse 


event, the number in the group and the percentage with the event. Then 


present the relative risk and risk difference and associated 95% 


confidence intervals for each adverse event. A suggested format is shown 


below. 


Phase II ‘Proof of Concept’ extension (on-going) [Confavreux et al. 2012]  


Please note relative-risk ratios are not available for this data. 


The Phase II extension study assessed the long-term safety of teriflunomide in patients with RMS. Almost every 


patient reported at least one treatment-emergent adverse event (TEAE) over the long study period, the most 


commonly reported including infections, hepatic disorders, gastrointestinal disorders, neurological disorders, 


psychiatric disorders and haematologic abnormalities. Other specific AEs of interest included decreased hair 


density, blood pressure increase, hypersensitivity reaction, malignancies and pregnancies.  


Discontinuations due to TEAEs occurred for 13 (19.7%) patients. Serious adverse events (SAEs) were reported 


in 19 (28.8%) patients with 9 (13.6%) patients discontinuing due to serious TEAEs. 


One death was reported over the study period. A 51-year-old Caucasian female patient, who had been treated 


with teriflunomide 14 mg for 4.8 years, died from a sudden cardiac disorder a few hours after admission to 


hospital for ‘malaise’ with anxiety, hypotension and tachycardia. The patient had a medical history of dyspnoea, 


anxiety disorder, depression/delusions and Hashimoto’s thyroiditis with hypothyroidism. Additionally, 2 years 


earlier, the patient had experienced an SAE of respiratory failure in association with pneumonia and tachycardia. 


The patient was also concomitantly taking several medications, including propranolol, salmeterol, levothryrox, 


betamethasone, amantadine and oestradiol, and was given benzodiazepines at the time of the event. Therefore, 


underlying disease conditions and concomitant medications may have been contributory. See Table B6.9.1. 
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Table B6.9.1 Incidence (patients, n, %) of treatment-emergent adverse events throughout the study (≥20 
% crude incidence during the core study and extension) 
 


TEAE 
Crude incidence, n (%) 


Episodes of TEAEs per 
patient, N1 (N2/n)a 


Teriflunomide 14mg (N=66) Teriflunomide 14mg (N=66) 


Any TEAE 66 (100) 37.9 (2503/66) 


Infections and infestations 56 (84.8) 7.5 (421/56) 


Nasopharyngitis  35 (53.0) 1.9 (68/35) 


Upper respiratory tract infection 29 (43.9) 2.2 (63/29) 


Influenza 23 (34.8) 1.8 (41/23) 


Urinary tract infection 15 (22.7) 2.9 (44/15) 


Gastrointestinal disorders 50 (75.8) 3.6 (180/50) 


Diarrhoea 25 (37.9) 1.6 (40/25) 


Nausea 17 (25.8) 1.5 (25/17) 


Investigationsa 53 (80.3) 5.5 (292/53) 


Alanine aminotransferase 
increased 


19 (28.8) 2.1 (39/19) 


Aspartate aminotransferase 
increased 


15 (22.7) 
1.5 (22/15) 


Nervous system disorders 61 (92.4) 8.5 (517/61) 


Hypoaesthesia 33 (50.0) 2.3 (77/33) 


Headache 26 (39.4) 2.5 (64/26) 


Pallanesthesia 20 (30.3) 1.3 (26/20) 


Sensory disturbance 19 (28.8) 1.3 (24/19) 


Contd over.   
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TEAE: Treatment-emergent adverse event 
Data presented by Medical Dictionary for Regulatory Activities (MedDRA) preferred term and by decreasing order of 
frequency in the 14mg dose group. The number (NI) represents the number of TEAEs per patient. It is calculated as the ratio 
of the total number of TEAEs (N2) and the total number of patients with at least one TEAE (n). 
aLaboratory abnormalities reported as TEAEs were based on the investigators decision and/or on the following reporting 
thresholds (confirmed by a re-test): alanine aminotransferase ≥2x upper limit of normal (ULN) or bilirubin ≥2xULN; serum 
amylase or lipase levels ≥2xULN; neutrophil counts <1000 cells/µL. 
bMS relapse, which was classed as a MS adverse event in the safety data set. 
cMedDRA preferred term: Alopecia. 
dMore than 1 serious TEAE (crude incidence) reported in either treatment group 


 


TEAE contd. 
Crude incidence, n (%) Episodes of TEAEs per patient, NI 


(N2/n)a 


Teriflunomide 14mg (N=66) Teriflunomide 14mg (N=66) 


Dizziness 14 (21.2) 2.5 (35/14) 


Hyperreflexia 14 (21.2) 1.9 (27/14) 


Multiple sclerosisb 13 (19.7) 1.2 (15/13) 


Coordination abnormal 10 (15.2) 1.4 (14/10) 


Psychiatric disorders 34 (51.5) 1.8 (61/34) 


Insomnia 17 (25.8) 1.3 (22/17) 


Depression 10 (15.2) 1.4 (14/10) 


Skin and subcutaneous 


  


42 (63.6) 2.6 (111/42) 


Hair thinning/decreased hair 


 


18 (27.3) 1.4 (25/18) 


Rash 11 (16.7) 1.9 (21/11) 


Musculoskeletal and 


   


53 (80.3) 5.7 (301/53) 


Muscular weakness 25 (37.9) 2.2 (55/25) 


Back pain 24 (36.4) 1.9 (37/20) 


Pain in extremity 21 (31.8) 2.5 (52/21) 


Paresthesia 20 (30.3) 1.9 (37/20) 


Arthralgia 18 (27.3) 1.5 (27/18) 


General disorders 52 (78.8) 3.3 (169/52) 


Fatigue 32 (48.5) 2.2 (71/32) 


Gait disturbance 11 (16.7) 1.2 (13/11) 


Asthenia 8 (12.1) 1.1 (9/8) 


Renal and urinary disorders 23 (34.8) 2.6 (60/23) 


Micturition urgency 13 (19.7) 1.9 (25/13) 


Serious TEAEsd 


Any serious TEAE 19 (28.8) 2.0 (38/19) 


Hepatic enzyme increased 5 (7.6) 1.0 (5/5) 


Alanine aminotransferase 


 


2 (3.0) 1.5 (3/2) 


Loss of consciousness 2 (3.0) 1.0 (2/2) 


Neutropenia  2 (3.0) 1.5 (3/2) 


Pneumonia 2 (3.0) 1.0 (2/2) 


Multiple sclerosisb 0 0 (0/0) 


Breast Cancer 0 0 (0/0) 
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Pooled analysis of placebo-controlled Phase II/III data [Sanofi 2011, Aubagio 2.7.4 summary-clin-safety] 


Relative risk data available from the pooled analysis  


In line with the other adverse event data presented, the pooled analysis indicates gastrointestinal symptoms 


(diarrhoea, nausea, vomiting), urinary tract and other infections, alopecias, paraesthesias/dysaethesias and other 


pain, neutropenias and some dermal effects to be of note. 


Table B6.9.4 Incidence rate and relative risk ratio of common treatment-emergent adverse events 
(TEAEs) with (HLT ≥ 2% in any group) – Safety population – Pool A 


HLT: High Level Term Placebo (N=421) 
Teriflunomide 
14mg (N=415) 


Relative risk ratio 
(95% CI) 


Upper respiratory tract infections         


Musculoskeletal and connective 
tissue pain and discomfort 


        


Headaches NEC         


Liver function analyses         


Asthenic conditions         


Diarrhoea (excl infective)         


Nausea and vomiting symptoms         


Urinary tract infections         


Alopecias         


Paraesthesias and dysaethesias         


Sensory abnormalities NEC         


Gastrointestinal and abdominal 
pains 
(excl oral and throat) 


        


Influenza viral infections         


Lower respiratory tract and lung 
infections 


        


Depressive disorders         


Joint related signs and symptoms         


Non-site specific injuries NEC         


Bladder and urethral symptoms         


Pain and discomfort NEC         


Neurological signs and symptoms 
NEC 


        


Viral infections NEC         


Abdominal and gastrointestinal 
infections 


        


Herpes viral infections         


Inner ear signs and symptoms         


 Rashes, eruptions and 
exanthems NEC 
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HLT: High Level Term Placebo (N=421) 
Teriflunomide 
14mg (N=415) 


Relative risk ratio 
(95% CI) 


Dermatitis and eczema         


Muscle weakness conditions         


Coughing and associated 
symptoms 


        


Disturbances in initiating and 
maintaining sleep 


        


Muscle related signs and 
symptoms NEC 


        


 Upper respiratory tract signs and 
symptoms 


        


Neutropenias         


Vascular hypertensive disorders 
NEC 


        


Dental pain and sensation 
disorders 


        


Dyspeptic signs and symptoms         


Visual disorders NEC         


White blood cell analyses         


Anxiety symptoms         


Dermal and epidermal conditions 
NEC 


        


Pruritus NEC         


Skin injuries NEC         


Gastrointestinal signs and 
symptoms NEC 


        


Dental and oral soft tissue 
infections 


        


Infections NEC         


Atopic disorders         


Gastrointestinal atonic and 
hypomotility disorders NEC 


        


Menstruation with increased 
bleeding 


        


Muscle pains         


Acnes         


Febrile disorders         


General signs and symptoms 
NEC 


        


Lumbar spinal cord and nerve root 
disorders 


        


Musculoskeletal and connective 
tissue signs and symptoms NEC 


        


Physical examination procedures         


Ear infections         


Limb injuries NEC (incl traumatic 
amputation) 


        


Menstruation and uterine bleeding         
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HLT: High Level Term Placebo (N=421) 
Teriflunomide 
14mg (N=415) 


Relative risk ratio 
(95% CI) 


NEC 


Migraine headaches         


Mononeuropathies         


Anaemias NEC         


Female reproductive tract 
infections 


        


Tinea infections         


Digestive enzymes         


Flatulence, bloating and distens         


Multiple sclerosis acute and 
progressive 


        


Skin structures and soft tissue 
infections 


        


Bacterial infections NEC         


Cardiac signs and symptoms NEC         


Fungal infections NEC         


Lymphatic system disorders NEC         


Feelings and sensations NEC         


Leukopenias NEC         


Ovarian and fallopian tube cysts 
and neoplasms 


        


Cholecystitis and cholelithiasis         


Coagulation and bleeding 
analyses 


        


Erythemas         


Neuromuscular disorders NEC         


Oedema NEC         


Cerebellar coordination and 
balance disturbances 


        


Conjunctival infections, irritations 
and inflammations 


        


Nasal congestion and 
inflammations 


        


Ocular disorders NEC         


Dental and gingival therapeutic 
procedures 


        


Muscle, tendon and ligament 
injuries 


        


Partial vision loss         


Urinary abnormalities         


Gait disturbances         


 
See appendices for further adverse event detail. 
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Phase III TOWER study [TOWER CSR] 


The TOWER study represents the largest phase III trial available reporting teriflunomide vs. placebo. The overall 


incidence of patients with TEAEs was similar between treatment groups: placebo: 83.1%; and teriflunomide 14 


mg: 86.3%. This was also the case for treatment-emergent SAEs: placebo: 12.2%; teriflunomide 14 mg: 11.9%. 


The percentage of patients with TEAEs leading to permanent treatment discontinuation was 15.6% in the 


teriflunomide treatment arm compared with the placebo group (6.2%). Increased rates for ALT increased, 


neutropenia, and alopecia in particular were also seen. See Tables B6.9.5-B6.9.6. 


There were 4 deaths reported during the study. One patient in the placebo group died due to respiratory 


infection, (1 patient in the teriflunomide 7 mg group died due to a motor vehicle accident), and 2 patients died in 


the teriflunomide 14 mg group, 1 from suicide and the other from septicemia due to a gram-negative organism. 


 
Table B6.9.5 Overview of adverse event profile: treatment-emergent adverse events – safety population 


n (%) number and percentage of patients with at least one 
TEAE 


Placebo (N=385) 
Teriflunomide 14mg 


(N=371) 


Patients with any TEAE  320 (83.1%) 320 (86.3%) 


Patients with any treatment emergent SAE  47 (12.2%)  44 (11.9%) 


Patients with any TEAE leading to death  1 (0.3%) 2 (0.5%) 


Patients with any TEAE leading to permanent treatment 
discontinuation  24 (6.2%)  58 (15.6%) 


 
TEAE: Treatment emergent adverse event, SAE: Serious adverse event 


Among the most common TEAEs (≥ 8%) presenting with an increased incidence in the teriflunomide group 


compared with the placebo group and with an apparent dose effect were ALT increased, alopecia, and 


neutropenia. Diarrhoea occurred at an increased incidence with teriflunomide compared with the placebo group.  


Please note – relative risks calculated from final percentage incidence values. 95% confidence intervals are not 


available. 
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Table B6.9.6 Number (%) of patients with TEAE(s) with a frequency ≥2% in any treatment group by PT - 
Safety population 


Preferred Term n (%) Placebo (N=385) 
Teriflunomide 14mg 


(N=371) 


Relative Risk  


Any class      


    


Alanine aminotransferase 
increased 


32 (8.3%) 52 (14.0%) 
 


Alopecia 17 (4.4%) 50 (13.5%)  


Headache 42 (10.9%) 46 (12.4%)  


Nasopharyngitis      


Diarrhoea 28 (7.3%) 41 (11.1%)  


Fatigue      


Nausea 34 (8.8%) 38 (10.2%)  


Neutropenia      


Upper respiratory tract infection      


Back pain      


Dizziness      


Pain in extremity / Limb Pain      


Fall      


Influenza      


Sinusitis      


Urinary tract infection      


Abdominal pain upper      


Paraesthesia      


Hypoaesthesia      


Arthralgia      


Depression      


Oropharyngeal pain      


Rash      


Hypertension      


Insomnia      


Abdominal pain      


Contusion      


Cough      


Aspartate aminotransferase 
increased 


    
 


Bronchitis      
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Dyspepsia      


Neck pain      


Pruritus      


Weight decreased      


Anxiety      


Musculoskeletal pain      


Transaminases increased      


Vomiting      


Oedema peripheral      


Blood creatine phosphokinase 
increased 


    
 


Constipation      


Eczema      


Gastroenteritis      


Gastroenteritis viral      


Influenza like illness      


Micturition urgency      


Neutrophil count decreased      


Pyrexia      


Vision blurred      


Migraine      


Muscle spasms      


Toothache      


Decreased appetite      


Hepatic steatosis      


Myalgia      


Nephrolithiasis      


Oral herpes      


Pharyngitis      


Sensory disturbance      


Vertigo      


Muscular weakness      


Pain      


Cystitis      


Gastritis      


Ovarian cyst      


TEAE: Treatment emergent adverse event, PT: Preferred term 


MedDRA version: 15.0 


n (%) = number and percentage of patients with at least one TEAE 


Note: Table sorted by decreasing frequency of PT in teriflunomide 14mg group. 
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6.10 Interpretation of clinical evidence  


6.10.1 Please provide a statement of principal findings from the clinical evidence 


highlighting the clinical benefit and harms from the technology.  


Results from the randomised clinical trials presented provide a strong clinical evidence base for the benefit of 


teriflunomide in treating patients with RRMS. 


In two double blind, placebo-controlled studies teriflunomide has demonstrated consistent efficacy in reducing 


relapse frequency and disability accumulation with significantly better results than placebo. The data from 


extension studies indicates that this efficacy is maintained with minimal safety concerns.  


Key outcomes teriflunomide vs. placebo (please refer to Table B6.3.6 for full outcomes): 


In TEMSO and TOWER: 


 Results were consistent between the two trials 


 Adjusted ARR results were: 0.37  ; teriflunomide significantly reduced the adjusted ARR with 


reported relative risk reductions compared to placebo of 0.685 (p<0.001)   (p=0.0001) 


respectively 


o In addition to reducing the ARR, in the TEMSO study teriflunomide significantly reduced 


relapses leading to hospitalisation (59%; P<0.0001 versus placebo). Teriflunomide reduced 


relapses with investigator-assessed sequelae by 53% p<0.0001 


o During TOWER, patients treated with teriflunomide 14 mg spent significantly fewer nights in 


hospital for relapse (1.7 nights/patient) compared with those patients receiving placebo (3.4 


nights/patient; p=0.0285) [O’Connor et al. 2013]. 


 n TEMSO, sustained accumulation of disability for at least 12 weeks (SAD) was significantly reduced 


for teriflunomide vs. placebo, HR= 0.70 (95% CI 0.51-0.97) (n=358 and 363 respectively) but   


          


o In the Direct Meta-Analysis of TEMSO and TOWER HR = 0.694 [0.544, 0.886] 


 With regards to the symptoms of MS, neither trial revealed major changes from baseline in FIS score, 


with no significant difference to placebo in TEMSO but       


    


o Similarly, health-related quality of life showed no significant differences in SF-36 or EQ-5D 


scores however,           
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 60.6%   respectively of patients remained relapse-free at study end (vs. 49.3% and  for 


placebo) 


o MRI data within TEMSO revealed significantly fewer gadolinium –enhancing lesions per T1-


weighted scan (relative risk 0.20, p<0.001) and fewer unique active lesions per scan (relative 


risk 0.31, p<0.001) for teriflunomide vs. placebo. 


 The rate of discontinuation (all causes) was 26.5% and  respectively. 10.9% (note this result is 


reported as 10.61% in the MTC due to differing methodologies in determining the figure) and  


were due to adverse events 


o There were no deaths in TEMSO.          


   


 


Key outcomes: long-term efficacy and safety (please refer to Table B6.3.6 for full outcomes): 


Phase II extension and TEMSO extension studies 


The long-term efficacy of teriflunomide is supported by the Phase II long-term extension study and the interim 


results from the ongoing long-term extension of TEMSO. The Phase II results were reported at a median follow 


up of 7.1 years, patients in the TEMSO extension at interim cut-off had received up to 5 years of treatment. The 


primary outcome of these studies was safety and tolerability; however secondary efficacy endpoints demonstrate 


continued activity of teriflunomide: 


 The ARR was reduced in comparison to the core studies: in the Phase II study ARR was 0.181; in the 


TEMSO extension it was  


o However patients had minimal disability accumulation during the periods; EDSS scores 


increased by a median of 0.5 in the Phase II study, no obvious changes were observed in the 


      


o SAD was collected in the TEMSO extension and showed        


        


 With regards to symptoms of MS,            


       


o                 


 


 55.0% and  of patients who took teriflunomide 14mg throughout the core and extension study 


periods remained relapse free. 


o MRI data for patients who swapped from placebo to teriflunomide in the TEMSO extension 


demonstrated     
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 The rate of discontinuation was 45.4% and  respectively; 19.7% and  discontinued due to 


adverse events 


o There was one death in the Phase II extension – underlying disease conditions and 


concomitant medications may have been contributory.       


     


 


Key outcomes teriflunomide vs. interferonβ-1a (IFNβ-1a)   (please refer to Table B6.3.6 for full outcomes): 


IFNβ-1a represents one of the current standards of care in the management of RRMS. In the phase III TENERE 


study, teriflunomide demonstrated comparable efficacy to IFNβ-1a (Rebif), whilst improving patient satisfaction. 


In TENERE: 


              


                  


              


   


 The discontinuation rate was % for teriflunomide vs   for IFNβ-1a   


o  discontinued treatment with teriflunomide due to adverse events vs.  for IFNβ-1a . 


      


 Using the TSQM,          


                 


       .  


o FSI scores were      ) for teriflunomide vs. IFNβ-1a 


. 


 


Meta-analysis 


 Results from the meta-analysis indicate teriflunomide is better than placebo for all measures of efficacy, 


using relative risks (95% CI): 


o ARR = 0.664 (0.589, 0.749) 


o Proportion relapse free =    


o SAD = 0.694 (0.544, 0.886) 


 i.e. patients relapse less frequently, have an improved chance of remaining relapse-free and are less 


likely to achieve sustained accumulation of disability for 3 months. 
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 Patients on teriflunomide versus placebo are more likely to discontinue medication for any reason 


including adverse events – this is to be expected (relative risk – all cause   ], relative 


risk – adverse events   ]). 


MTC 


 In the base case (≥2000 and ≥80% RRMS): 


 For ARR and proportion relapse-free outcomes, results for teriflunomide      


         However, fingolimod and 


natalizumab demonstrate   vs. teriflunomide / interferons / glatiramer  


o Teriflunomide, fingolimod and natalizumab have significantly improved results for SAD (3 


months) vs. placebo (unlike the interferons or glatiramer). 


 All-cause discontinuations           


              


        


 Discontinuations due to adverse events        


          


 


 Application of the all-years MTC sensitivity analysis (see Additional Appendix 2) 


results to the base case implies that      


          


 In the RES / HA sensitivity analyses: 


 Teriflunomide shows             


 


 Teriflunomide shows            


  


o      for teriflunomide on SAD (3 months) vs. placebo in HA 


or RES. 


o             


            


 In the all-years sensitivity analysis: 


o Results largely mirror those of the base-case. 
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Adverse Events 


 From the clinical trial programme, teriflunomide was found to be well tolerated when compared to 


placebo. Similar proportions of patients in the placebo and teriflunomide groups had TEAEs, SAEs and 


AEs leading to discontinuation of the study medication. 


 When compared to IFNβ-1a the proportion of patients with at least one TEAE and with serious TEAEs 


was similar across both treatment groups. In addition more patients discontinued treatment with IFNβ-


1a due to TEAEs compared to teriflunomide.   


 Of particular concern to patients is alopecia – often reported as hair thinning or decreased hair density. 


In the long-term follow-up of the Phase II trial, these cases were reported to be mild or moderate and 


transient in nature and did not lead to treatment discontinuation [Confavreux et al. 2012] 


o In a pooled analysis of the core Phase II study with TEMSO, hair loss/thinning was shown to 


be more common with teriflunomide 14mg vs. placebo but in the majority was mild (73%) and 


recovered without sequelae (90.5%) whilst on therapy  [Freedman et al. 2012] 


Safety of Teriflunomide vs. Placebo: 


 We have reported safety data from a pooled analysis of the phase II study and TEMSO [Sanofi 2001, 


Aubagio 2.7.4 summary-clin-safety]. 


 Among the most common TEAEs (≥ 8% and where incidence was at least 4% higher in the 


teriflunomide arm) were             


              


            Rate of 


TEAEs leading to permanent treatment discontinuation was       


   


 These data are further supported by results from the TOWER study, where the overall incidence of 


patients with TEAEs was         This 


was also the case for treatment-emergent SAEs (      However the 


percentage of patients with TEAEs leading to permanent treatment discontinuation with teriflunomide 


was  compared with  the placebo group. 


 Among the most common TEAEs (≥ 8%) presenting with an increased incidence in the teriflunomide 


groups compared with the placebo group and with an apparent dose effect were   
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Phase II and Phase III Long-term Safety Data 


 In the phase III extension study assessing the long-term safety of teriflunomide in patients with relapses 


the overall incidence of TEAEs was  for patients receiving teriflunomide; the incidence of 


treatment-emergent SAEs was  and TEAEs leading to permanent treatment discontinuation was 


  


 The most commonly reported TEAEs were        


               


        


                  


      the most frequent finding among hepatic PCSAs (potentially clinically 


significant abnormalities).                 


    is a possible contributor to the events.  


 


6.10.2  Please provide a summary of the strengths and limitations of the clinical-


evidence base of the intervention.  


 


Strengths of the Clinical Evidence Base 


Three large randomised multi-centre, multi-country phase III clinical trials including both placebo and comparator 


studies have been conducted in addition to a phase II randomised multi centre study in comparison to placebo. 


All studies were well designed, randomised studies: 


 All three of the placebo controlled studies (Phase II, TEMSO and TOWER) were double-blind; in the 


comparative study vs. injectable IFNβ-1a (TENERE), although it was administered open-label, the study 


was rater-blinded.  In total across the three placebo-controlled studies 788 patients received 


teriflunomide 14mg and 813 patients received placebo.   


o N.B.  A teriflunomide 7mg arm was also included in all of the studies but does not form part of 


the European license and has therefore not been discussed as part of this submission. 


 Both the Phase II and Phase III TEMSO studies have on-going long-term extension arms, which have 


generated follow-up data out as far as 8.5 years; this provides additional reassurance about the 


manageable safety profile of teriflunomide. Ongoing efficacy analyses have also demonstrated the 


continued efficacy of teriflunomide in those patients who remain on treatment. 


 For all three of the phase III studies, patients with relapsing multiple sclerosis (RMS) had to meet the 


McDonald criteria for MS diagnosis (which are now considered the standard criteria for diagnosis in 


clinical practice) and also had to have an EDSS score of 5.5 or less at study entry. In TEMSO and 
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TOWER, patients were also required to have RMS as specifically defined by at least 1 relapse over the 


1 year preceding the trial or at least 2 relapses in the 2 years preceding the trial. 


 Missing values were accounted for during all trials. For example, the last-observation-carried-forward 


principle was used for missing data points (unless the previous was baseline) with rules applied for 


missing dates. Missing categorical variables led to exclusion of patients from percentage calculations in 


TEMSO and TENERE. In TOWER, no imputation was made for missing or incomplete data.  


 Primary efficacy population across all studies was the intention-to- treat (ITT) population which was all 


randomised patients, with the safety population being all randomised patients that received at least one 


dose of study medication. 


 The primary end point of the two phase III placebo controlled studies was annualised relapse rate 


(ARR); this was a secondary end point in the TENERE (phase III vs. IFNβ-1a) study. Relapses are a 


defining feature of RRMS and reduction in relapse is a key clinical end point when treating RRMS.  


 A secondary end point in each study was sustained accumulation of disability (SAD) maintained for at 


least 12 weeks which was measured using EDSS. The progression to a score of 6 on the EDSS is 


considered an important milestone as it represents the onset of walking disability and has implications 


for the suitability of treatment with DMTs [ABN, 2009]. For patients, this remains an outcome of high 


importance as this outcome most closely conveys how RMS incrementally reduces the ability to function 


‘normally’ with accumulation of associated disabilities.  


 Outcomes for teriflunomide 14mg/day have been consistent across the Phase II and Phase III trials, 


lending weight to the evidence base in support of teriflunomide. None of the trial data available to date 


has inferred questionability of previously reported efficacy results. 


 


Limitations of the clinical evidence base 


 It has not been possible to supply full answers to some elements of the decision problem, namely 


‘freedom of disease activity’ and ‘severity of relapse’ as these were not defined endpoints in the trial 


program for teriflunomide. For freedom of disease we have supplied MRI data as this is an accepted 


method of assessing disease activity in clinical practice and is reported within the Phase II and TEMSO 


studies; one post-hoc analysis of the TEMSO trial provides data on a composite endpoint of “free of 


disease activity”. For severity of relapse we have been able to report the post-hoc sub-analysis of 


TEMSO relating to hospitalisation – i.e relapses severe enough to require admission. 


 Prior to 2000 the accepted criteria for diagnosing MS was the Poser criteria and this was therefore  


used as an entry criteria for the teriflunomide phase II, “proof of concept” placebo-controlled study (see 


Section 6.6.1 for detailed discussion). From discussions with clinical experts when looking at the 


feasibility of undertaking the MTC, the POSER criteria would identify patients much later in their disease 


course and therefore the more sensitive McDonald criteria were used, as these identify patients earlier 
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in the disease course, and with less frequent or severe symptoms. In practical terms this means that 


after the introduction of McDonald criteria into clinical and trial practice, baseline disease activity has 


appeared to change (i.e. disease appears ‘less’ active at study entry). In support of this theory, it has 


been observed in several recent studies that the ARR recorded in clinical trials has declined over time. 


In a 2010 publication by Inusah et al., a downward trend in ARR was observed in trials for MS published 


between 1980 and 2008; in some later trials, ARR was three times lower than in earlier trials. In a 


review of RCTs in RRMS conducted by Nicholas et al., the ARR for placebo was found to decrease by 


6.2% per year. 


 No head to head comparisons with glatiramer acetate, interferons other than IFNβ-1a, natalizumab or 


fingolimod are available for teriflunomide. Therefore a mixed treatment comparison was performed in 


order to compare to these treatments. 


 The teriflunomide studies recruited a general population of patients with RRMS, there was no emphasis 


or planned sub-analysis of the effect of teriflunomide in RES or HA disease, therefore these have been 


analysed post-hoc and the resultant patient numbers are too small to draw firm conclusions from. 


 Rebif (IFNβ-1a) is used in practice at a dose of 22µg for patients who cannot tolerate the higher dose in 


view of the treating specialist [Rebif SmPC]. It is therefore a limitation of the base-case MTC that 


primary reference sources are unavailable to include this dose in the base-case treatment networks. 


This has been compensated for in the results presented in the MTC by applying the ratios of results in 


the all-years sensitivity analysis to the results for IFNβ-1a 44µg in the base case to provide inferred 


results for SAD and discontinuation rates. 


 MTC analysis can sometimes produce results that are questionable e.g. in this MTC, SAD results for 


IFNβ-1b 250µg appear worse than those for placebo. 


 


6.10.3 Please provide a brief statement of the relevance of the evidence base to 


the decision problem. Include a discussion of the relevance of the 


outcomes assessed in clinical trials to the clinical benefits experienced by 


patients in practice. 


Population  


The evidence base presented is for patients with RRMS only and does not include patients with SPMS or PRMS. 


The rationale for not including these populations is that teriflunomide has a CHMP positive opinion for RRMS 


only and these other types of MS are outside of the license. 
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Comparator 


Direct evidence is presented for teriflunomide vs. IFNβ-1a from the TENERE study. For other interferons and 


glatiramer acetate evidence is presented from a mixed treatment comparison as head-to-head data are absent. 


Evidence has also been presented in the MTC for the other comparators natalizumab and fingolimod for the 


entire RRMS patient population however this is not in line with the current NICE recommendations for these 


agents.  Therefore in addition, a sub-group analysis of the phase III TEMSO study of teriflunomide has been 


carried out for both the RES and HAD RRMS populations. TEMSO data was used as the populations involved 


most closely that match those defined by NICE as RES or HA-disease. 


Rapidly evolving severe (RES) disease is defined in the NICE natalizumab guidance [NICE, 2007(a)]  as two or 


more disabling relapses in one year and one or more gadolinium-enhancing lesions on brain magnetic resonance 


imaging (MRI) or a significant increase in T2 lesion load compared with a previous MRI. The TEMSO population 


could be analysed for those patients with RES and at least one gadolinium-enhancing lesion at baseline. The ITT 


population of the study were patients with at least two relapses within one year before randomisation. 


Highly active (HA) disease is defined in the NICE fingolimod guidance [NICE, 2012(a)] as those patients failing to 


respond to a full and adequate course of beta-interferon defined as at least 1 relapse in the last year and at least 


nine T2 hyper intense lesions or at least one gadolinium enhancing lesion. The TEMSO population could be 


analysed for those with HA disease, having had interferon therapy for at least 12 months prior to randomisation 


(with a gap no longer than 12 months between prior therapy and randomisation) with at least one gadolinium-


enhancing lesion at baseline. The ITT population of the study had experienced at least one relapse within one 


year before randomisation. 


Subgroups 


The following sub-groups have not been presented as these data are not available from the phase III studies: 


 Patients with RRMS whose disease has inadequately responded to treatment with disease modifying 


therapy 


 Patients with RRMS intolerant to treatment with disease modifying therapy 


The following subgroups have been presented, but please see discussion in Section B6.10.2 see discussion 


around the limitations of these analyses: 


 Patients with HAD RRMS 


 Patients with RES RRMS 
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Outcomes 


Evidence is presented for the majority of outcomes listed in the decision problem alongside primary outcomes of 


the individual trials where these were additional to those identified in the decision problem. Evidence is also 


presented for resource utilisation with regard to hospitalisation (for relapse or any cause) and emergency medical 


visits. 


The course of MS may be looked upon as the interaction between the two clinical phenomena of relapses and 


disability progression although the contribution of the former to the latter is not clear [Confavreux et al. 2006]. 


Relapses may require admission to hospital, and are associated with a level of disability and incapacity that 


disrupts working, family and social life. Accumulation of disability clearly presents a challenge to patients and 


their carers, alongside the very real representation of worsening disease. Relapses can have a significant impact 


on quality of life [Orme et al. 2007].  


The most accepted tool to measure disability is the Expanded Disability Status Scale (EDSS), which is a 10-point 


instrument that measures different areas of functional disability in the lower half of the scale and focuses on hard 


ambulatory disability in the latter half. A score of 6 on the EDSS is considered an important milestone as it 


represents the onset of walking disability and has implications for the suitability of treatment with disease-


modifying treatments (DMTs) [Kurtze, 1983]. Frequent and prolonged relapses with incomplete recovery at onset 


and a short interval between the initial episode and first relapse are adverse prognostic features but the main 


determinant of disability is onset of the progressive phase [Compston et al. 2002] 


As shown in cost effectiveness section 7, the cost effectiveness model is most sensitive to the HR associated 


with disability progression. As stated above, the following results are of relevance in relation to the teriflunomide 


clinical trial programme and cost effectiveness: 


 In TEMSO, sustained accumulation of disability for at least 12 weeks (SAD) was significantly reduced 


vs. placebo: HR 0.70 (95% CI 0.51-0.97) (n=358 and 363) but not in TOWER HR vs. placebo = 0.685 


  p=0.0442 (n=370 and 388). 


 In the Direct Meta-Analysis of TEMSO and TOWER, HR = 0.694 [0.544, 0.886] 


Given the importance of this variable to the health economic model it is important to place these results in the 


context of the main comparators (SC IFNβ-1a 44µg and 22µg, im IFNβ-1a 30µg, SC IFNβ-1b 8MIU and 


glatiramer acetate 20mg)  and the disability outcomes associated with the relevant placebo-controlled studies. 


The details of such a consideration are provided below, but the overarching conclusion drawn from these data is 


that of these five potential comparators and teriflunomide, only teriflunomide and SC IFNβ-1a 44 µg, have 


placebo controlled studies in which they demonstrate a statistically significant difference to placebo in relation to 


reducing disability progression.  
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In the base case MTC one placebo controlled study for the main comparators was identified (Additional Appendix 


3 Table AA3.13): 


 Glatiramer acetate  20mg versus placebo HR 0.93 [0.63, 1.37] [Fox et al. 2012] (n=350 and 363) 


 In all the studies with RRMS patients ≥ 80% (including those <2000 and ≥2000) only SC IFNβ-1a 44µg 


showed statistical significance for SAD (3 months) versus placebo, HR = 0.65 (0.45, 0.94) (n=184 and 


187) [Ebers et al. 1998]. (Additional Appendix 2, Table AA2.3) 


 Specifically in addition to the CONFIRM study [Fox et al. 2012] outlined above, results for SAD (3 


months) were:  (see Additional Appendix 2, Table AA2.3): 


o No relevant studies were found for IM IFNβ-1a  30µg 


o SC IFNβ-1a  22 µg versus placebo, HR= 0.76 [0.53, 1.08] (n=185 and 187) [Ebers et al. 1998] 


o SC IFNβ-1b 8 MIU versus placebo, HR= 0.68 [0.4, 1.17] (n=125 and 123) [Duquette et al. 


1993] 


o Glatiramer acetate 20mg versus placebo, HR= 0.32 [0.09, 1.09] [Bornstein et al. 1987] (n=25 


and 25) and 0.86 [0.51, 1.45] [Johnson et al. 1996] (n= 126 and 126) 


o As noted in Section 6.7.7 there is great deal of heterogeneity in the outcome measures used to 


capture disability progression in these studies 


There are some key elements of MS as a disease process that are of high importance to a patient vs. clinical 


signs and symptoms. For a patient, relevant issues are: suffering relapses, becoming increasingly disabled with 


time and maintenance of an acceptable quality of life on both a daily and long-term basis. The end points in the 


teriflunomide clinical trial program are highly relevant to clinical practice: 


 Annualised relapse rate provides a measure of the number of relapses suffered by patients in the 


studies. 


 Sustained accumulation of disability maintained for at least 12 weeks is a measure of disability 


progression and uses EDSS, a scale used to measure disability in clinical practice. 


 Measuring symptoms of MS such as fatigue is relevant to clinical practice as fatigue has a profound 


effect on the daily activities of patients with MS.  


The decision problem identified severity of relapse as an outcome of interest. This was not formally captured as 


an outcome during the teriflunomide clinical trial program however post-hoc hospitalisation data is reported from 


the TEMSO and TOWER trials (i.e. where relapse was severe enough to require admission).  


Freedom of disease activity 


Freedom of disease activity is an outcome for which there is no clearly defined consensus. In practice we 


understand this to be a relapse-free period where evidence of disease progression is also absent. Throughout 
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the clinical trial program for teriflunomide, treatment with teriflunomide has consistently led to higher proportions 


of patients remaining free of relapse vs. placebo (see Table B6.3.6). During the largest phase III trial (TOWER) 


the probability of patients being relapse free at 132 weeks was significantly higher for teriflunomide (0.515, 95% 


CI 0.436, 0.595) vs. placebo (0.377, 95% CI 0.301, 0.452); the hazard ratio being 0.631 (95% CI 0.502, 0.794), 


p<0.0001. 


In practical measurement terms, MRI results can be included in this composite as a practical demonstration of 


stable or improved disease as assessed by MRI scan. Since relapse rates and disability measures are reported 


as discrete outcomes themselves (see Table B6.3.6), we have reported MRI data (where available) from the 


Phase II/III trial program to support the concept of freedom of disease activity.  


MRI outcomes were reported during the Phase II program (including extension study) and in TEMSO. During the 


Phase II study a 61.3% relative reduction in the number of CU active lesions per scan (adjusted for baseline 


activity, EDSS strata and study site) was observed for teriflunomide vs. placebo (p<0.01). There were also 


significant reductions in the median number of T1 enhancing lesions per scan and the median number of new or 


enlarging T2 lesions per scan over the 36-week treatment period (p<0.02 and p<0.03 respectively). During the 


extension phase of the study, the trend for decreased MRI activity once teriflunomide was introduced to patients 


previously receiving placebo continued to be observed (see Table B6.3.6). 


During TEMSO, patients on teriflunomide had significantly fewer gadolinium-enhancing lesions per T1-weighted 


scan than those on placebo:  0.26 (95% CI 0.17–0.41) and 1.33 (95% CI1.06–1.67) respectively; relative risk 


0.20 (95% CI 0.12–0.32) p<0.001. In addition, fewer unique active lesions per scan were observed in the 


teriflunomide group vs. placebo:  0.75 (95% CI 0.58–0.99) and 2.46 (95% CI 2.10–2.89) respectively; p<0.001; 


relative risk 0.31 (95% CI 0.23–0.41).  


Mortality 


MS has been associated with an almost threefold increase in the risk for death, with excess mortality rates from 


other diseases such as cardiovascular disease and infectious and respiratory disease. The median time to death 


is around 30 years from disease onset, representing a reduction in life expectancy of approximately 10 years 


[Bronnum-Hansen et al. 2004]. Over the duration of the teriflunomide trials there was not the opportunity to 


observe any significant changes in mortality, so whilst relevant, it is difficulty to observe any change without very 


long follow up. 


Measurement of symptoms 


The symptoms of MS experienced by patients are the result of acute neurological dysfunction; this covers a wide 


array of clinical manifestations encompassing the motor, sensory, visual and autonomic nervous systems 


[Compston et al. 2008; Mallam et al. 2009]. Patients commonly experience fatigue, spasticity, bladder 
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dysfunction, pain and cognitive dysfunction. Less common are depression, bowel dysfunction, and paroxysmal 


symptoms [Crayton et al. 2006].   


The measurement of MS symptoms is not a routine part of clinical practice, however is clearly important to the 


patient; during Phase III clinical trials for teriflunomide the symptoms of MS were reported upon as additional 


endpoints. Fatigue was measured using the Fatigue Impact Scale, a validated instrument allowing for reliable 


assessment of patient fatigue. In TEMSO and the associated extension study, minimal changes in FIS were 


observed. During TENERE changes in FIS favoured teriflunomide over IFNβ-1a (but with no significant 


difference). In the larger TOWER study, MMRM analysis of FIS changes showed no statistical difference 


between teriflunomide and placebo; conversely, ANCOVA analysis showed a moderately significant preference 


for teriflunomide (p=0.0429). MSFC (multiple sclerosis functional composite is a three-part, standardized, 


quantitative, assessment instrument for use in clinical studies of MS [Cutter et al. 1999]. This was reported upon 


in the TEMSO extension and showed little change in score from baseline. See Table B6.3.6.  


Quality of life 


Health related quality of life (HRQoL) was reported during the Phase III trial program and in general showed no 


deterioration in QoL whilst receiving teriflunomide. There was some indication of improved satisfaction with 


treatment when considered vs. IFNβ-1a during the TENERE trial; this was related to effectiveness, side effects 


and convenience – the latter likely to be explained by oral vs. parenteral administration. In the TOWER study 


ANCOVA analysis of the SF-36 mental health scores showed a nominally (p=0.0224) significant difference in 


favour of teriflunomide vs. placebo from baseline to last visit (see Table B6.3.6). 


 
6.10.4 Identify any factors that may influence the external validity of study results 


to patients in routine clinical practice; for example, how the technology 


was used in the trial, issues relating to the conduct of the trial compared 


with clinical practice, or the choice of eligible patients. State any criteria 


that would be used in clinical practice to select patients for whom 


treatment would be suitable based on the evidence submitted. What 


proportion of the evidence base is for the dose(s) given in the SmPC? 


Teriflunomide was prescribed to trial populations around the world, including UK populations. The eligible 


patients are representative of the populations we anticipate teriflunomide to be prescribed for in clinical practice 


i.e. RRMS with EDSS ≤5.5, although we would anticipate patients with a previous diagnosis of RES or HA 


disease to be preferentially prescribed alternative DMTs (i.e. fingolimod or natalizumab as appropriate) in the UK 


according to NICE guidance. 
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We know from the UK Risk Sharing Scheme (RSS) [Pickin et al. 2009] that the mean age of patients at baseline 


was 39.3 years which is slightly higher than the mean age of 37.9 years in TEMSO and TOWER. Additionally the 


EDSS distribution in the teriflunomide trials indicated slightly milder patients than the UK RSS. A lower EDSS 


distribution at treatment initiation is more representative of the UK target population for teriflunomide which is 


early in the disease as first line treatment [Genzyme KOL interview report, 2013]. Treatment in the earlier stages 


of the disease is supported, to avoid accumulation of disability [Pugliatti et al. 2013]. 


The trial populations included patients dosed with both 7mg and 14mg teriflunomide During the placebo 


controlled trials, patients received 7mg:14mg:placebo into a 1:1:1 ratio. In the open-label extension studies, 7mg 


and 14mg were prescribed 1:1. In practice teriflunomide will only be recommended at an approved dose of 


14mg, hence it is the efficacy results at this dose which have been focused upon in this submission. 


During the trial programme quality of life and patient functional scales were evaluated. In practice this is not 


routinely assessed in such a formal fashion, although such measures would be expected to be discussed 


informally with patients. 


We expect teriflunomide to be used in clinical practice in both pre-treated and treatment-naive patients; therefore 


the mixture of these two populations within the trials is representative. We perceive teriflunomide’s place in the 


treatment pathway to be similar to the interferons and glatiramer, and as such would be prescribed prior to, as an 


alternative to, or after either of these therapies. Interviews with KOLs about this positioning have revealed that 


patients routinely swap between the interferon brands and glatiramer; teriflunomide adds to these options 


[Genzyme KOL interview report, 2013]. 


We also anticipate patients being treated reasonably early on in their disease course, with the oral presentation 


of teriflunomide facilitating the use of active therapy (where patients may previously have resisted parenteral 


therapy). As previously discussed, patients who could be diagnosed as having RES or HA disease were included 


in the trial, however in UK clinical practice, we would expect many of these patients to be treated preferentially, 


although not exclusively, with other therapies (fingolimod or natalizumab, as appropriate).  
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7 Cost effectiveness 


7.1 Published cost-effectiveness evaluations 


Identification of studies 


7.1.1 Describe the strategies used to retrieve relevant cost-effectiveness 


studies from the published literature and from unpublished data held by 


the manufacturer or sponsor. The methods used should be justified with 


reference to the decision problem. Sufficient detail should be provided to 


enable the methods to be reproduced, and the rationale for any inclusion 


and exclusion criteria used should be provided. The search strategy used 


should be provided as in section 10.10, appendix 10. 


A systematic review was conducted to obtain all relevant cost-effectiveness studies in MS. Consequently, the 


PICOS (population, interventions, comparators, outcomes and study type) principal was applied to define the 


following review question: 


“What modelling techniques have been used previously to conduct economic evaluations for DMTs in the 


treatment of multiple sclerosis?” 


Searches were conducted on the 10th and 11th October 2012. Studies of interest were identified by searching 


electronic databases including Embase, Medline, Medline (R) In-Process, EconLIT and NHS EED. A search 


strategy was developed to identify studies indexed in Embase (also covers MEDLINE and MEDLINE (R) In-


Process) and then modified for searches in OVIDSP (covers EconLIT) and The Cochrane Library (covers NHS 


EED) to account for differences in syntax and thesaurus headings. Searches included terms for free text and 


keywords (e.g. Medical Subject Heading (MESH) terms) with no restrictions on the date or language of 


publication. To find additional references to those identified during database searching a grey literature search 


was performed. Section 10.10, Appendix 10 details the search strategies, databases searched and subsequent 


results from the database sites searched.  


References included for the review had to meet the pre-specified inclusion/exclusion criteria shown in Table 


B7.1.1. 


Table B7.1.1 Eligibility criteria used in the cost-effectiveness systematic review 


Selection criteria Inclusion Exclusion 


Population  Adults with either RRMS or progressive 
MS (including SPMS or PRMS) 


 Primary progressive multiple 
sclerosis (PPMS) 


Intervention/ 
comparator 
 


 Teriflunomide (Aubagio) 


 Beta-interferon (Avonex or Rebif or 
Extavia or Betaferon) 


 Any other interventions in 
multiple sclerosis 
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 Glatiramer acetate (Copolymer 1 or 
Copaxone) 


 Natalizumab (Tysabri or Antegren) 


 Fingolimod (Gilenya) 


 Mitoxantrone (Mitozantrone or 
Novantrone) 


 Daclizumab (Zenapax) 


 Alemtuzumab (Lemtrada or Campath-
1H or Campath or Mabcampath) 


 Rituximab (Rituxan) 


 Laquinimod 


 bg00012 (BG-12 or fumarate or 
dimethylfumarate or Panaclar or oral 
fumarate) 


 Best supportive care (BSC) 


Study type  Economic evaluations: 
o Cost-effectiveness analysis 
o Cost-utility analysis 
o Cost-benefit analysis 
o Cost-minimisation analysis 
o Economic evaluation alongside 


clinical trials (EEACT) 


 Retrospective observational 
studies, reviews, letters, 
comment articles, or any 
sources that discuss costs 
where no formal economic 
analysis has been 
undertaken 


 


Duplicates were removed for all records obtained in the searches and then a manual review of the titles and 


abstracts was undertaken using the inclusion/exclusion criteria to identify papers to be included in the review 


(also known as first passing). This was performed by two independent reviewers and discrepancies were 


resolved by a third independent reviewer.  


Full-text papers identified at first pass were then evaluated and included for review based on the 


inclusion/exclusion criteria. 


Figure B7.1.1 contains a flow diagram which illustrates the numbers of studies included and excluded at each 


stage of the systematic review. Database searching identified 311 references after removing duplicates. 


Following title and abstract screening 58 of the 311 references were included. Grey literature identified an 


additional 2 references, and therefore 60 references were included for full-text evaluation. A total of 37 


references met the inclusion/exclusion criteria following full-text evaluation. Of these 37 references, 4 were 


secondary references to a primary study publication, resulting in 33 studies being identified as evaluating cost-


effectiveness in MS.  


Of these cost-effectiveness studies, no studies for teriflunomide were identified. However, two cost-effectiveness 


studies have recently been published for MS DMTs. 
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Figure B7.1.1 Flow diagram for the cost-effectiveness systematic review 


 


 


Description of identified studies 


7.1.2 Provide a brief overview of each study, stating the aims, methods, results 


and relevance to decision-making in England and Wales. Each study’s 


results should be interpreted in light of a critical appraisal of its 


methodology. When studies have been identified and not included, 


justification for this should be provided. If more than one study is 


identified, please present in a table as suggested below.  


References 


identified through 


database searching: 
311


References for title 


and abstract 


screening: 311


Full-text articles excluded, 


with reasons: 23


Population: 1 
Review: 1 


News article: 1
Article Unobtainable: 20


References meeting 


inclusion / exclusion 


criteria: 37


References excluded 


during the title and 


abstract screening: 253


References excluded 


as secondary linked 


to the primary study 
publication: 4


References 


implemented in 


the model: 0


Full-text articles 


assessed for 


eligibility: 58


References 


included in review: 


33


Additional 


references identified 


through grey 
literature: 2
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Although no cost-effectiveness studies for teriflunomide were identified, two cost-effectiveness studies have been 


analysed and quality assessed since they can be used to inform the cost-effectiveness model for teriflunomide 


(Table B7.1.2). The two studies are relevant as they were both from the UK perspective, with comparators 


relevant to teriflunomide and have been assessed by NICE [Chilcott et al. 2003; Gani et al. 2008].  The first 


identified study by Chilcott et al was developed by the School of Health and Related Research (ScHARR) and 


was then adapted by Gani et al. to evaluate natalizumab in the treatment of multiple sclerosis. 


Key differences identified between the two models were: time horizon, which was 20 years in Chilcott et al. but 


30 years in Gani et al; patient population, which was all RRMS in Chilcott et al but restricted to highly active (HA) 


RRMS in Gani et al; and the method used to model mortality rates. Chilcott et al derived annual relative risk of all 


cause mortality for the cohort assuming the same as a normal healthy population, minus the death observed in 


the London Ontario cohort but Gani et all applied an MS mortality multiplier per EDSS to the UK general 


population mortality rate. Both studies extrapolated the efficacy observed in trials over a much longer time 


horizon and presumed the treatment effect would persist of the full time horizon of the model. Both studies also 


followed guidance developed by the Association of British Neurologists (ABN) and switch the cohort to best 


supportive care, rather than DMT, at EDSS 7.
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Table B7.1.2 Table detailing two studies identified as potential informants of the teriflunomide cost-effectiveness model 


Study Year Country Summary of model Patient population 
(average age in years) 


QALYs 
(intervention, 
comparator) 


Costs 
(currency) 


(intervention, 
comparator) 


ICER (per QALY gained) 


Chilcott et al 2003 UK - The model simulates the clinical 
course of the disease 


- Health states were defined 
according to the Kurtzke expanded 
disability status scale 


- The clinical course of the disease, 
costs, and utilities were assessed 
with and without treatment over 20 
years 


- The model used an annual cycle 
length 


- Patients can remain in their current 
health state, progress one or more 
states, die, transit to a secondary 
progressive health state, or stop 
treatment 


- Patients with relapsing 
remitting multiple 
sclerosis and secondary 
progressive multiple 
sclerosis 


- A 20 year time horizon is 
used, with patients 
starting treatment at 30 
years of age 


Not available Not available Base case public model over 
conventional therapy 


- IFNβ1a 6 MIU/week (Avonex) £42,041 


- IFNβ1a 22 ìg/week (Rebif) £60,963 


- IFNβ1a 44 ìg/week (Rebif) £71,732 


- IFNβ1b 8 MIU/week (Betaferon) £49,664 


- Glatiramer acetate 20 mg/week 
(Copaxone) £97,636 


- IFNβ1b 8 MIU/week (Betaferon) £44,390 


Base case confidential model over 
conventional therapy 


- IFNβ1b 8 MIU/week (Betaferon) £35,282 


- IFNβ-1b 8 MIU/week (Betaferon) £39,872 


Gani et al 2008 UK - The model is based on a previous 
model for RRMS reported by Chilcott 
et al. which has been 
reparameterized for HARRMS patient 
population 


- It is a Markov model in which 
patients are able to progress through 
a series of disability states, with the 
states based on the Kurtzke 
Extended Disability Status Scale 
(EDSS) 


- Over time patients may progress to 
SPMS 


- Patients are withdrawn from 
treatment at a given withdrawal rate, 


- The baseline 
characteristics for the 
patient group were taken 
from the patient 
population in the AFFIRM 
study (mean age 36 
years, mean time since 
diagnosis 5 years and a 
mean Kurtzke Extended 
Disability Status Scale 
[EDSS] score of 2.5) 


- Natalizumab 
7.4 


- INFβ 5.5 


- Glatiramer 
acetate 5.1 


- Best 
supportive 
care 4.7 


- Natalizumab 
£449,500 


- INFβ 
£445,200 


- Glatiramer 
acetate 
£444,800 


- Best 
supportive 
care £427,100 


The model suggests that natalizumab is the 
most cost-effective DMT agent, with an 
ICER of £2,300 per QALY when compared 
with IFNβ, £2,000 per QALY compared with 
GA and £8,200 per QALY compared with 
BSC) 


The ICER for natalizumab compared with 
IFNβ was £2,300 per QALY. Compared 
with glatiramer acetate, it was £2,000 per 
QALY, and compared with best supportive 
care it was £8,200 per QALY. From a 
health and social care cost perspective, the 
ICERs were £18,700, £20,400 and £25,500 
per QALY, respectively. 
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and removed from the cohort at a 
given mortality rate 


- The time cycle of the model is 1 
year 


- A 30-year time horizon is taken in 
the analysis, as this reflects the life-
long nature of the disease 
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7.1.3 Please provide a complete quality assessment for each cost-effectiveness 


study identified. Use an appropriate and validated instrument, such as 


those of Drummond and Jefferson (1996) or Philips et al. (2004). 


 


A complete quality assessment of the two identified studies in section B7.1.2 is presented in Appendix 10.11. 


The results of the quality assessment were almost identical for both studies. However, Gani et al reported 


resource quantities separately from the unit cost and reported incremental analyses clearly, whilst Chilcott et al 


did not. Neither study addressed generalisability issues or provided full details of the probabilistic sensitivity 


analysis undertaken. Nevertheless, the design and structure of the model was clear and appears to be 


appropriate. 


 


7.2 De novo analysis 


Patients 


7.2.1 What patient group(s) is(are) included in the economic evaluation? Do 


they reflect the licensed indication/CE marking or the population from the 


trials in sections 1.3 and 6.3.3, respectively? If not, how and why are there 


differences? What are the implications of this for the relevance of the 


evidence base to the specification of the decision problem? For example, 


the population in the economic model is more restrictive than that 


described in the (draft) SmPC/IFU and included in the trials. 


The patient population considered in the economic evaluation is adults with RRMS. This reflects the licensed 


indication of treatment of adult patients with relapsing remitting multiple sclerosis, for which teriflunomide was 


granted a marketing authorisation in March 2013 [EMEA CHMP, 2013]. The MS patient populations treated with 


teriflunomide 14mg in the phase III pivotal trials (TEMSO, TOWER and TENERE) consisted of 95.8% RRMS, 


which resulted in the EMA granting marketing authorisation in the RRMS population alone [O’Connor et al. 2011; 


Kappos et al. 2012; Vermersch et al. 2012]. 


Therefore, the focus of the economic evaluation will be for a population of patients with RRMS, which is in line 


with the populations specified in the NICE Final Scope. Two additional populations were also specified in the 


NICE final scope: SPMS with relapses and PRMS. However, teriflunomide has no marketing authorisation for 


these indications and therefore evidence considering the treatment of teriflunomide in either population is not 


presented. 
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Capturing disease classification and progression through EDSS health states within RRMS and SPMS meant 


that the costs and quality of life implications could be identified and captured for: disability progression; relapses; 


and treatment alternatives. Additionally, results from the systematic review (Section B7.1.1) found that the vast 


majority of models developed in multiple sclerosis were Markov models. Therefore, it was deemed that a Markov 


structure was the most appropriative structure to model the cost-effectiveness of teriflunomide. 


In line with the ScHARR model and subsequent versions, it was assumed that when a patient progresses from 


RRMS to SPMS, their EDSS would increase by 1 (see Figure B7.2.1). This assumptions has been validated with 


UK clinicians [Genzyme KOL interview report, 2013]. 


Previous economic evaluations in MS have modelled patients to receive BSC following withdrawal from the 


intervention or comparator. However, in UK clinical practice, a patient is more likely to receive an alternative DMT 


than BSC, following withdrawal from their first or second-line DMT (see Section B7.2.2). The licensed indication 


for teriflunomide is in RRMS, and consequently treatment may be considered as an alternative to beta-


interferons or glatiramer acetate. Therefore, to accurately reflect UK clinical practice and the positioning of 


teriflunomide, treatment sequencing has been incorporated into the model structure to allow users the flexibility 


to consider up to three lines of possible DMT treatment followed by BSC (see  


 


 


Figure B7.2.2).  


 


7.2.4 Please define what the health states in the model are meant to capture. 


The objective of the model was to estimate costs and QALYs with teriflunomide compared to alternative DMTs 


for the treatment of RRMS. The model was developed to capture differences in outcome measures specified in 


the NICE scope which could affect both costs and QALYs (see Figure B7.2.5): 


 There are 21 possible health states in the model: RRMS EDSS 0 to 9, SPMS EDSS 0 to 9 and death. 


Transition matrices are used to estimate progression of patients through the disease scale (EDSS) as 


well as the disease classification in terms of RRMS and SPMS. Costs and QALYs are calculated based 


on both EDSS level and disease classification. Consequently, this would capture disability, symptoms of 


multiple sclerosis, and freedom of disease activity. 
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 The number of relapses associated with each health state is estimated along with the corresponding 


costs and impact on quality of life. Severity of relapses is accounted for both in terms of costs and 


quality of life (see Section B7.2.5). 


 Mortality from disease progression is captured in the model and is adjusted for age and gender. 


 Costs and disutility associated with treatment-related adverse events is captured in the model. 


Figure B7.2.5 Outcomes in NICE teriflunomide final scope 


 


 


7.2.5 How does the model structure capture the main aspects of the condition 


for patients and clinicians as identified in section 2 (Context)? What was 


the underlying disease progression implemented in the model? Or what 


treatment was assumed to reflect underlying disease progression? Please 


cross-reference to section 2.1. 


Disease progression 


The natural history of the disease was modelled based on real-world longitudinal observational disability 


progression data obtained from the London Ontario data set and placebo arms of TOWER and TEMSO. Disease 


progression is captured in terms of both progression of patients through EDSS states, and conversion from 


RRMS to SPMS. In addition, number of relapses (split by severity) are captured and linked to EDSS states. 


Further detail of their implementation in the model can be found in Section B7.3.1. 


EDSS progression and conversion to SPMS 


Previous technology appraisals have used the London Ontario dataset for predicting natural history progression 


without DMT because this was used in the original ScHARR model [Chilcott et al. 2003]. However, recently there 
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have been concerns regarding the use of this old data set, which may not accurately reflect current disability 


progression rates in multiple sclerosis [NICE, 2011 (a)]. Therefore, a systematic review was conducted to identify 


the most appropriate natural history transition matrix for disability progression for patients receiving no DMT (see 


Additional Appendix 7). A number of different sources of natural history were identified through the search 


including the UK Risk Share Scheme [Boggild et al. 2009]. These were assessed and evaluated based on their 


applicability to the decision problem, availability of use in the model and reliability. As discussed in Additional 


Appendix 7, from the data available, the London Ontario dataset was found to be most appropriate, robust and 


clinically plausible. However, a restriction of the London Ontario dataset is that it does not include any patients 


that regress in EDSS which is known to occur in clinical practice [Jones et al. 2010]. 


The London Ontario registry analyses provided EDSS transition probabilities for active RRMS patients, all RRMS 


patients and all SPMS patients as well as conversion probabilities for patients progressing from RRMS to SPMS. 


Active RRMS was defined as “patients with ≥2 relapse events during the 2-year pre-study period, but <2 


relapses in the first pre-study year” in the London Ontario analysis. This definition of active RRMS is in line with 


the most recent ABN guidelines which states patients with active disease (>2 clinically significant relapses in the 


previous 2 years) are eligible for beta-interferon or glatiramer acetate [ABN, 2009]. Therefore, active disease is a 


relevant subset population of RRMS for teriflunomide. In line with the NICE Final Scope and licence for 


teriflunomide, the base case analysis uses EDSS transition probabilities based on all RRMS patients, whilst a 


sensitivity analysis considers transitions based on active RRMS. 


Since the London Ontario data did not contain any patients with EDSS 0 in RRMS, transition probabilities from 


EDSS 0 were derived using the placebo arms of the TEMSO and TOWER trials. These TEMSO and TOWER 


derived transition probabilities from EDSS 0 were combined with probabilities from EDSS 1 to 9 from the London 


Ontario RRMS dataset to produce the natural history RRMS transition matrix. The London Ontario registry was 


also used to generate transition probabilities between EDSS states for SPMS patients, as well as probabilities of 


conversion from RRMS to SPMS. 


The progression of patients receiving DMTs is estimated by adjusting the natural history transition matrix by the 


relative effect of treatment versus placebo derived from the MTC (see Section B6.7). In addition to delaying 


disability progression, DMTs also reduce relapse rates, which are modelled by applying a relative risk for each 


treatment to the relapse rate of best supportive care patients (see Section B6.7). Furthermore, DMTs reduce the 


severity of relapses which impacts costs and utilities so this is also captured in the model.   


Relapses 


Different severities of relapses are considered in the model because relapses which require hospitalisation incur 


greater costs and quality of life losses than those which do not lead to hospitalisation. Consequently, relapses 


are segregated according to: 
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 Relapses leading to hospitalisation 


 Relapses not leading to hospitalisation 


The approach used to model these different relapse severities is shown in Figure B7.2.6. Two distinct treatment 


effects on relapses in the model are considered: 


1. Treatment effect leading to reduction of relapses (annualised relapse rate reduction), applied onto a 


natural history rate of relapse 


2. Treatment effect leading to a smaller proportion of relapses leading to hospitalisation (relative rate), 


applied onto the natural history proportion of relapses that lead to hospitalisation 


Figure B7.2.6 Application of treatment effect on relapse segregated by hospitalisation status 


Relapses not leading 
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7.2.6 Please provide a table containing the following information and any 


additional features of the model not previously reported. A suggested 


format is presented below. 


Table B7.2.11 Key features of analysis 


Factor Chosen values Justification Reference 


Analytical 
method 


Multi-state Markov model Long-term chronic condition, clear 
and reproducible. Considered 
appropriate by ScHARR in the 
development of a model to 
evaluate cost-effectiveness of 
beta-interferons and glatiramer 
acetate for NICE.  


[Chilcott et 
al. 2003] 


Software Microsoft Excel Transparent and widely used 
software 


 


Time horizon Life time (50 years with starting age 
of 38) 


Sufficiently long time to reflect life 
time differences in costs or 
outcomes between technologies, 
as stipulated in reference case 


[NICE, 
2008] 


Cycle length 1 year Previously considered appropriate 
by Sheffield University. 


[Chilcott et 
al. 2003] 


Half-cycle 
correction 


Mid-year estimate is an average of: 
the cohort at the start of each cycle 
following treatment withdrawal; and 
at the end of each cycle following 
mortality, disease progression/ 
conversion and switch to BSC 


As stipulated in reference case [NICE, 
2008] 


Measure of 
health effects 


Quality adjusted life years (QALYs) As stipulated in reference case [NICE, 
2008] 


Discount for 
utilities and 
costs 


3.5% As stipulated in reference case [NICE, 
2008] 


Perspective NHS & PSS As stipulated in reference case [NICE, 
2008] 


NHS, National Health Service; PSS, personal social services; QALYs, quality-adjusted life years 


 


Technology 


7.2.7 Are the intervention and comparator(s) implemented in the model as per 


their marketing authorisations/CE marking and doses as stated in 


sections 1.3 and 1.5? If not, how and why are there differences? What are 


the implications of this for the relevance of the evidence base to the 


specified decision problem? 
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Teriflunomide 14mg is considered as the intervention in line with the marketing authorisation. Comparators 


considered were based on those outlined in the NICE Final Scope (see Figure B7.2.7). 


Figure B7.2.7 Comparators in NICE teriflunomide final scope 


 


In the UK, RRMS patients should be offered the following DMTs according to the DoH Risk Sharing Scheme 


[DoH, 2002] IFNβ-1a (Avonex®), IFNβ-1b (Betaferon®), IFNβ-1a (Rebif®) and glatiramer acetate (Copaxone®). 


Therefore these four treatments are included as direct comparators to teriflunomide in the model, in line with 


NICE Final Scope. 


There are two doses of IFNβ-1a (Rebif) used in clinical practice: 22μg and 44μg. The lower dose of 22μg is 


recommended for patients who cannot tolerate the higher dose in view of a treating specialist [Rebif SmPC]. 


Therefore, a fully incremental analsyiss may not capure clinical practice in how Rebif is administred to patients. 


Consequently, an aggregated ICER of Rebif 44μg and 22μg, representative of Rebif as a stand-alone 


intervention is presented. However, for completeness, pairwise comparisons are presented against IFNβ-1a 


(Avonex), IFNβ-1b, glatiramer acetate, IFNβ-1a 22μg (Rebif) and IFNβ-1a 44μg (Rebif).  


As reflected in the NICE scope the primary comparators for teriflunomide are beta-interferons and glatiramer 


acetate in the licensed population (RRMS). However, DMTs also commonly used in UK practice are natalizumab 


and fingoliomod which are included also in the scope but limited to specific subgroups. NICE guidance limits 


natalizumab to RES RRMS and fingolimod to HA RRMS patients that have received prior treatment beta-


interferons [NICE, 2012(a); NICE, 2007(a)]. Therefore, comparisons with natalizumab and fingolimod are 


addressed in two distinct subgroup analyses (see Section B7.9). 


In addition to presenting an incremental analysis of teriflunomide compared to each of the beta-interferons and 


glatiramer acetate in RRMS, a blended comparator consisting of a weighted average of these five comparators 


has been presented. This analysis has been presented to indicate the cost-effectiveness of teriflunomide 


compared to the average mix of current relevant treatment comparators in the UK.  


A blended comparator has been chosen because there is a lack of clear preferred treatment option in England 


and Wales (see Figure B7.2.8). Beta-interferons and glatiramer acetate are generally regarded under the same 


class of DMTs as they have similar efficacy, price and safety profile and are the primary comparators for 


teriflunomide [Genzyme KOL interview report, 2013]. The blended comparator is composed of weighted 
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recommends stopping treatment in patients that have the lost the ability to walk, with or without assistance, which 


corresponds to an EDSS of 6.5 or greater (Figure B7.2.10). The updated 2009 ABN guidelines also recommend 


treatment in this group of patients [ABN, 2009].  Since states in the model are rounded up to the nearest integer, 


this stopping rule is implemented as: when a patient progresses to EDSS 7, they switch from a DMT to treatment 


with BSC only.  


Figure B7.2.10 Summary of the criteria suggested by the ABN, and agreed by the Department of Health, 
to determine eligibility for treatment using beta-interferon and glatiramer acetate for people with MS 
within the RSS [NICE, 2003] 


 


In clinical practice, a patient’s EDSS level is regularly monitored by a neurologist or MS nurse [Genzyme KOL 


interview report, 2013]. This is reflected in the model through neurology visits for treatment monitoring, in addition 


to direct medical and non-medical costs. Therefore, using a stopping rule based on EDSS is accurate, robust, 


feasible in clinical practice, incurs no additional cost over regular monitoring, and is in line with NICE guidelines. 
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The RRMS stopping rule of EDSS 7 is applied to all comparators as well as the intervention. Any increase or 


reduction in costs or QALYs incurred through the application of the stopping rule to the intervention will be 


equally incurred in the comparators. The sensitivity of the cost-effectiveness results for teriflunomide to the 


stopping rule at EDSS 7 is explored in a sensitivity analysis (see Section B7.6.1). 


Teriflunomide, glatiramer acetate and IFNβ-1a (Avonex) are not indicated for use in SPMS [Teriflunomide SmPC, 


2013; Avonex SmPC; Copaxone SmPC; NICE CG8 (Multiple Sclerosis), 2003]. Since teriflunomide will not be 


used in the SPMS population, a SPMS stopping rule was implemented for all comparators at EDSS 0 such that 


no patients are treated with a DMT upon conversion to SPMS in the base case model. However, sensitivity 


analyses were performed to evaluate the impact of modelling IFNβ-1a (Rebif) and IFNβ-1b according to their 


licence in SPMS up to EDSS 7, in line with NICE guidance [NICE, 2003]. 


Any withdrawal of treatment prior to stopping at EDSS 7 for RRMS patients is captured by treatment-specific 


discontinuation rates in the model. These all-cause discontinuation rates are derived from the MTC (see Section 


B6.7). Therefore, the continuation rule applied through the model is that a patient can remain on a treatment with 


teriflunomide, IFNβ-1a (Avonex) or glatiramer acetate whilst the following conditions are met: 


 Patient does not discontinue treatment due to events specified in the MTC 


 Patient has RRMS with an EDSS < 7 


 Patient does not have SPMS. 


 


Similarly, a patient can remain on a treatment with IFNβ-1a (Rebif) and IFNβ-1b whilst the following conditions 


are met: 


 Patient does not discontinue treatment due to events specified in the MTC 


 Patient has an EDSS < 7. 
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Table B7.3.1 Calculation of all-cause withdrawal rate for teriflunomide 14mg 


Trial Length of 
trial 


Number 
starting 
treatment 


Number 
remaining on 
treatment 


% withdraw 
from trial 


2-year 
probability of 
withdrawal 


TENERE 2 years 111 89 20% 20% 


TEMSO 2 years 358 263 27% 27% 


TOWER 2 years 370 258 30% 30% 


Ph II 36 weeks 57 45 21% 49% 


AVERAGE     28.71% 


 


The 2-year average probability of withdrawal for teriflunomide was combined with the MTC to obtain annual 


probabilities of withdrawal for all treatments using the following method: 


1. First, the 2-year odds for teriflunomide was calculated using: 


Odds (treatment) = Probability / (1-Probability) 


2-year Odds (teriflunomide) = 0.2871 / (1-0.2871) = 0.4027 


 The inverse odds ratios for teriflunomide versus the comparators from the MTC (see Section B6.7 and 


Table B7.3.2) were applied to the 2-year odds for teriflunomide to give the 2-year odds for each 


comparator treatment e.g. natalizumab 2-year odds     


Table B7.3.2 Mean odds ratios of withdrawal for teriflunomide vs. comparators in the model 


Treatment Teriflunomide versus 
comparator odds ratio 


95% Lower 
confidence interval 


95% Upper 
confidence interval 


IFNβ-1a (Avonex)    


IFNβ-1b    


IFNβ-1a 


(Rebif 44μg) 
   


IFNβ-1a 


(Rebif 22μg) 
   


Glatiramer acetate    


Fingolimod    


Natalizumab    


*Calculated based on sensitivity analysis MTC (all-years, 80% RRMS) applied to base case MTC (post-2000, 80% RRMS) (see Additional 


Appendix 2) 


3. The 2-year odds for each comparator treatment were then converted back to 2-year probabilities using: 


Probability = Odds / (1+Odds) 
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4. The 2-year probabilities were converted to absolute annual withdrawal rates using: 


r = - [ ln(1-p) ] / t 


where p equals the probability/risk, r is the rate, and time t = 2. 


5. Finally, annual rates were converted to annual probabilities using: 


p = 1 – exp(-r) 


The resulting annual rates of withdrawal used in the model are reported in Table B7.3.3. The model assumes 


that the annual probability of withdrawal for each treatment will not persist over the 50-year time horizon. This 


assumption was made on the basis that a patient suffering adverse events is less likely to withdraw from 


treatment due to adverse events if they have tolerated them for 2 years. Similar assumptions have been made in 


other economic evaluations of RRMS treatments [NICE, 2007(b)]. After two years it is assumed that the 


probability of withdrawal will be 50% of those calculated for all treatments. Sensitivity analyses considered 


persistence of withdrawal as well as a steeper 75% decline in the probability of withdrawal for all treatments. 


Table B7.3.3 Annual all-cause rates of withdrawal rates used in the model 


Treatment 


2-year 
odds 


Source 2-year 
risks 


All-cause 
annual 
withdrawal 
probability  


95% confidence 
interval of all-
cause annual 
withdrawal 
probability 


Teriflunomide  
Base case MTC: 
Post-2000, 80% 
RRMS MTC 


   


IFNβ-1a 
(Avonex) 


 
Base case MTC: 
Post-2000, 80% 
RRMS MTC 


   


IFNβ-1b  
Base case MTC: 
Post-2000, 80% 
RRMS MTC 


   


IFNβ-1a 


(Rebif 44μg) 
 


Base case MTC: 
Post-2000, 80% 
RRMS MTC 


   


IFNβ-1a 


(Rebif 22μg) 
 


Base case MTC: 
Post-2000, 80% 
RRMS MTC with ratio 
applied from all-
years, 80% RRMS 
MTC 


   


Glatiramer 
acetate 


 
Base case MTC: 
Post-2000, 80% 
RRMS MTC 
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Fingolimod  
Base case MTC: 
Post-2000, 80% 
RRMS MTC 


   


Natalizumab  
Base case MTC: 
Post-2000, 80% 
RRMS MTC 


   


 


Mortality 


After determining withdrawals, patient mortality may occur. A relative increase in mortality per EDSS state was 


sourced and applied to all-cause mortality rates for the general population in the UK. A systematic review of 


mortality by EDSS revealed no additional literature to inform mortality predictions compared to the methods used 


in previous submissions (TA 127 and TA 254) (see Additional Appendix 8). Therefore, the same approach 


considered in the aforementioned submissions was taken for this analysis. 


This method uses mortality multipliers by MS disease severity from Pokorski et al [Pokorski, 1997]. It is assumed 


that there is no excess mortality risk for patients in EDSS 0. Cubic regression analysis was applied to these 


mortality multipliers to obtain a mortality adjustment for each individual EDSS state [Novartis, 2011]. The final 


mortality multipliers associated with individual EDSS states are listed in B7.3.4.  


Table B7.3.4 Mortality multipliers by EDSS score 


EDSS 
0 


EDSS 
1 


EDSS 
2 


EDSS 
3 


EDSS 
4 


EDSS 
5 


EDSS 
6 


EDSS 
7 


EDSS 
8 


EDSS 
9 


1 1.432 1.600 1.637 1.674 1.842 2.273 3.097 4.447 6.454 


 


The assumption was made that mortality per EDSS would not differ for SPMS patients. As per the definition of a 


progressive MS patient, a SPMS patient is more likely to experience increased disability at a quicker rate than an 


RRMS patient thus indirectly increasing mortality risk. 


 All-cause mortality rates were obtained from England & Wales Interim life tables from 2008-2010 [Office for 


National statistics, 2011]. A weighted average all-cause mortality rate was calculated based upon the female to 


male ratio of MS patients (2.98:1) [Pickin et al. 2009].  


The mortality multipliers reported in Table B7.3.4 are applied to the all-cause weighted average mortality rates to 


derive the risk of mortality of RRMS and SPMS patients in different EDSS states. Finally, mortality rates were 


converted in annual probabilities of mortality by EDSS, the results of which are presented in Additional Appendix 


9. The probability of mortality per cycle is dependent on the starting age of the cohort such that at cycle 20, the 


probability of mortality in a cohort with average starting age 38 will correspond to the all-cause mortality 


probability of a patient aged 58. 
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Disability progression 


As discussed in Section B7.2.5, the London Ontario dataset was found to be the most appropriate natural history 


data for RRMS and SPMS patients receiving no DMT. Since no data for EDSS 0 were available, these transition 


probabilities were obtained from the placebo arms of TOWER and TEMSO. The complete natural history data for 


the RRMS and SPMS populations used in the model, representative of best supportive care, are shown in Tables 


B7.3.5 and B7.3.6 respectively.  


The probabilities of progression at later EDSS states reflect the nature of the disease and the EDSS. The level of 


neurological damage required to go from walking with a stick (EDSS 6) to being confined to a wheelchair (EDSS 


7) is a significant change and thus a person is less likely to transition in EDSS each year once they have passed 


EDSS 6. 


Table B7.3.5 Natural history transition probabilities of RRMS patients. Transition probabilities from EDSS 
0 sourced from TOWER and TEMSO placebo arms. Transition probabilities from EDSS 1 to 9 are sourced 
from London Ontario. 
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Table B7.3.6 Natural history transition probabilities of SPMS patients sourced from London Ontario 
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The probability of converting from RRMS to SPMS is calculated from hazard rates, derived using time to event 


data and survival analysis. The hazard rate for conversion from EDSS 1 to SPMS is calculated assuming an 


exponential survival function (i.e. a constant hazard of converting from EDSS 1 to SPMS over time).  The 


exponential survival function has the form of: 


S(t) = exp(-λt) 


The hazard rate λ for an exponential distribution can be estimated from the median time of conversion to SPMS, 


reported to be 15 years from disease onset from London Ontario [Scalfari et al. 2010]. The annual hazard rate of 


conversion for patients in EDSS 1 is therefore: 


λ = ln(2)/15 = 0.0462 


The hazard rate of conversion for the other EDSS states can be calculated from the hazard rate of conversion 


from EDSS 1 by using a Cox proportional hazards model analysis. The Cox proportional hazards model using 


EDSS as a continuous variable is reported by analysis of the London Ontario data as: 


H(t) = H(t)EDSS1 exp(βX) = λ exp(βX) 


Where H(t) is the hazard rate of conversion for any EDSS state, H(t)EDDS1 the hazard rate of conversion for EDSS 


1, and β the coefficient of the relationship between EDSS and the hazard ratio of progression between the base 


case EDSS 1 and all other EDSS states. The analysis from London Ontario reports   . This above 


equation for H(t) is then used to derive the hazard rates of conversion from EDSS 1 to each successive stage to 


EDSS 8 (Table B7.3.7). Data for EDSS 9 was not available from the London Ontario dataset so a 100% 


conversion rate for RRMS patients in EDSS 9 was assumed. All estimated hazard rates were subsequently 


converted into probabilities using the standard formula of p = 1 – exp {-rt}. 


Table B7.3.7 Annual probability of conversion to SPMS from RRMS by EDSS score  


EDSS Calculation Hazard rate  Calculation Probability 


0    0 


1 ln(2)/15 0.046210 1-exp(-0.046210) 0.045158 


2     


3     


4     


5     


6     


7     


8     


9     
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The probabilities are reflective of the characteristics of SPMS disease. In practice, very few patients enter SPMS 


with low EDSS scores. SPMS generally follows RRMS and usually starts around EDSS scores of 4-5. The 


probabilities used in the model show a low likelihood of converting to SPMS for a patient with an EDSS of less 


than 4 and are therefore reflective of clinical practice. 


 


The natural history matrix is calculated using the RRMS and SPMS natural history data with the probability of 


conversion from RRMS to SPMS (Table B7.3.8)
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Table B7.3.8 Natural history transition matrix per EDSS health state and classification 
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The natural history transition matrix from RRMS to RRMS states is upper triangular, such that a patient does not 


regress in EDSS, only progresses in EDSS or remain in their existing EDSS. This is also true for the transitions 


from SPMS to SPMS states. Due to the clinical nature of progressive MS, the probability of transitioning from an 


SPMS state to an RRMS state is 0.  


Relapses rates 


EDSS state-dependent relapse rates split by MS classification were included in the model. Due to a lack of 


relapse data available from the London Ontario dataset or alternative registries, relapse rates were sourced from 


alternative literature sources, which included two studies: Patzold et al. and Held et al [Patzold et al. 1982; Held 


et al. 2005].  


There are advantages and disadvantages to choosing either Patzold et al. or Held et al. as a source for 


annualised relapse rate by years since diagnosis (Table B7.3.9). The relapse rates calculated using Held et al. 


has been used in the base case since these are more recent. The relapse rates calculated from Patzold et al. as 


per previous submissions (TA 127 and TA 254) is considered in a sensitivity analysis.  


Table B7.3.9 Summary of sources for natural relapse rates 


Study Description Strengths Limitations 


Held, 
2005 


Retrospective analysis of 
821 patients of the placebo 
arms of the Sylvia Lawry 
Centre for Multiple 
Sclerosis database 


 Fairly recent data 


 Large number of 
patients 


 Relapses are not clearly 
defined and requires 
adjustment 


 


Patzold, 
1982 


Long-term prospective 
analysis of 102 MS 
patients 


 


 Directly in line with 
our requirement for 
relapse rate per 
years since 
diagnosis. 


 The data analysed dates 
from 1976 to 1980 


 Smaller number of patients 


 


The relapse rates by MS classification and EDSS state and were calculated in a two step process: 


Step 1: Mean annual relapse rates by years since diagnosis were derived 


Held et al. conducted a multivariable Poisson regression analysis assessing the effect of disease duration and 


the number of relapses in the previous 24 months on the annual relapse rate. Weighted average relapse rates for 


5, 10, 15 and 20 years after diagnosis were estimated using a weighted mean of annual relapse rates for patients 


who experienced 0, 1, 2, or 3 relapses in the previous 24 months. The regression coefficient of a gain in years 


since diagnosis was applied to the weighted average relapse rates to give an estimated annual relapse rate per 


year since diagnosis (Table B7.3.10). 
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Table B7.3.110 Weighted average of relapse rate per year since diagnosis derived by Held et al [Held et 
al. 2005] 


Years since diagnosis Weighted average 


5 0.932878581 


10 0.857517053 


15 0.787476126 


20 0.725102319 


 


Patzold et al. conducted a regression analysis to investigate the relationship between mean annual relapse rate 


and the number of years since diagnosis. This regression equation was used to derive the annual relapse rates 


for each year since diagnosis (Table B7.3.11). 


Table B7.3.121 Annual relapse rate per year since diagnosis derived from Patzold et al [Patzold et al. 
1982] 


Years since diagnosis Annual relapse rate 


1 1.613  


2 1.258 


3 1.051 


4 0.903 


5 0.789 


6-7 0.656 


8-9 0.518 


10-11 0.410 


12-13 0.320 


14-15 0.244 


16+ 0.136 


 


Step 2: The UK MS survey provides patient level data of the number of patients in each EDSS state by the 


number of years since diagnosis (Table B7.3.12). The relapses rates per year since diagnosis, derived from Held 


or Patzold, were applied to the number of patients from the UK MS Survey to give the number of relapses per 


EDSS per year since diagnosis. For each EDSS, a weighted average was taken of the relapses per year since 


diagnosis to give the relapse rate per EDSS. Due to the small number of patients in EDSS states 6.5 - 9, 


numbers were summed together to produce on rate applicable to EDSS states 7, 8 and 9. The final relapse rates 


by EDSS and MS classification are presented in Table B7.3.13. 
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Table B7.3.12 UK MS Survey patient numbers per PDDS / EDSS state by year since diagnosis [Orme et al. 
2007] 


   
Years since diagnosis 


 


Adapted 
PDDS 
scale 


EDSS 
equivalent 
scale 


1 2 3 4 5 6-7 8-9 
10-
11 


12-
13 


14-
15 


16+ 


RRMS 


0 0 2 2 1 2 6 6 3 2 0 1 3 


1 1 11 16 18 11 16 22 15 10 3 10 18 


2 2 11 16 7 17 14 13 19 19 9 5 22 


3 3 6 4 4 5 7 9 4 1 5 6 6 


4 4 6 15 7 12 13 24 8 13 6 2 17 


5 5 2 5 12 9 13 18 11 10 4 7 23 


6 6 2 3 3 5 2 6 11 2 2 6 20 


7 6.5 1 0 2 0 3 3 4 1 2 2 9 


8 7 1 0 0 0 0 0 1 1 1 0 3 


9 8 0 0 0 0 1 2 1 0 0 0 1 


10 9 1 0 0 0 0 0 0 0 0 0 1 


SPMS 


2 2 0 0 0 1 2 2 0 0 0 0 5 


3 3 2 0 1 1 0 4 0 1 1 0 1 


4 4 1 2 3 3 0 6 6 2 6 1 7 


5 5 6 6 5 6 7 14 17 15 10 11 35 


6 6 3 5 8 14 11 20 23 21 17 14 74 


7 6.5 2 1 3 4 5 18 16 11 19 12 78 


8 7 0 1 0 0 3 8 10 9 7 8 63 


9 8 0 0 0 0 3 5 4 7 4 5 46 


10 9 0 0 0 0 0 1 2 1 2 0 2 


 


Table B7.3.13 Relapse rates by EDSS score and MS classification 


EDSS scale 


Relapse Rate 


Base case Sensitivity analysis 


RRMS SPMS RRMS SPMS 


0 0.905 0.000 0.725 0.000 


1 0.905 0.000 0.743 0.000 


2 0.895 0.851 0.690 0.448 


3 0.899 0.910 0.723 0.788 


4 0.900 0.872 0.707 0.567 


5 0.881 0.860 0.599 0.517 


6 0.859 0.847 0.509 0.445 
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7 0.856 0.818 0.504 0.312 


8 0.856 0.818 0.504 0.312 


9 0.856 0.818 0.504 0.312 


Source used 
in derivation 


[Held et al. 2005; Orme et al.2007] [Patzold et al. 1982; Orme et al. 2007] 


 


Relapses leading to hospitalisation 


As discussed in Section B7.2.5, the model distinguishes between relapses which lead to hospitalisation and 


those that do not. Two sources of natural history data of the proportion of relapses leading to hospitalisation were 


identified. The first source was Dee et al. 2012 which is a recent study of an Irish population which states 20% of 


relapses lead to hospitalisation [Dee et al. 2012]. The second source was the placebo arms of TOWER and 


TEMSO trials which calculated that 30.7% of relapses lead to hospitalisation [Miller (slide 9), 2012]. The base 


case considers Dee et al. since this is more representative of the UK population. The proportion derived from 


TOWER and TEMSO trials is used in a sensitivity analysis. 


Treatment effect on disability progression 


See Section B7.3.2 for details on how the hazard ratio of 3 month confirmed disability progression was used to 


generate treatment transition matrices. 


Treatment effect on Relapse rate 


To evaluate the effect of treatment with DMT on relapse rate, the ARR derived from the MTC (see Section B6.7 


and Table B7.3.14) was applied to the natural relapse rate (Table B7.3.13). As discussed in Section B6.7, ARR 


data were not available from the PRISMS trial for Rebif 22μg so it has been assumed equal to Rebif 44μg. This is 


a conservative assumption since the higher dose of Rebif reduces relapses more than the lower dose so in fact 


the ARR for Rebif 22μg would be higher [PRISMS, 1998]. 


Table B7.3.14 Relative risk of relapse compared to placebo sourced from mixed-treatment comparisons 


Treatment Relative ARR 95% CI Lower 95% CI Higher 


Teriflunomide 0.67 0.57 0.77 


IFNβ-1a (Avonex) 0.78 0.67 0.91 


IFNβ-1b 0.68 0.52 0.88 


IFNβ-1a (Rebif 44μg) 0.62 0.51 0.76 


IFNβ-1a (Rebif 22μg)    


Glatiramer acetate 0.64 0.53 0.76 


Fingolimod 0.46 0.40 0.54 
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Natalizumab 0.31 0.25 0.39 


*No results available from base case MTC or sensitivity analysis MTC so assumed ARR equal to Rebif 44μg 


 


Treatment effect on Relapse severity 


There is limited published literature regarding the treatment effect of reducing the proportion of relapses which 


lead to hospitalisation, and consequently this was not included as an outcome for the MTC. Table B7.3.15 


summarises the assumptions used in the cost-effectiveness model. Relative risks of relapses leading to 


hospitalisation are applied to the proportion of patients who would be hospitalised receiving placebo [Dee et al. 


2012]. 


Table B7.3.15 Relative effects of treatments on relapses leading to hospitalisation 


Treatment 


Relative effects 
on proportion 
leading to 
hospitalisation 


Risk of hospitalisation per 
relapse / Source 


Assumptions 


Teriflunomide 0.570 


TEMSO placebo (335 relapses, 
103 hospitalised) 30.7%; 
teriflunomide 14mg (227 
relapses, 40 hospitalised) 
17.6%. Risk vs. placebo -43%, 
p<0.0005 


[Miller et al. 2012] 


 


IFNβ-1a (Avonex) 0.495 


TRANSFORMS IFNβ-1a (179 
relapses, 36 hospitalised) 
20.1%; FREEDOMS placebo 
(359 relapses, 146 hospitalised) 
40.7%. Risk vs. placebo -50.5% 


[Haas et al. 2011] 


FREEDOMS (fingolimod 
vs. placebo) and 
TRANSFORMS 
(fingolimod vs. IFNβ-1a) 
used to derive risk of 
IFNβ-1a vs. placebo 


IFNβ-1b 0.495 - 
Assumed same as 
Avonex 


IFNβ-1a (Rebif 
44μg) 


0.495 - 
Assumed same as 
Avonex 


IFNβ-1a (Rebif 
22μg) 


0.495 - 
Assumed same as 
Avonex 


Glatiramer acetate 0.495 - 
Assumed same as 
Avonex 


Fingolimod 0.600 


TRANSFORMS fingolimod 
0.5mg (89 relapses, 11 
hospitalised) 12.4%; 
FREEDOMS fingolimod 0.5mg 
(172 relapses, 63 hospitalised) 
36.6%; FREEDOMS placebo 
(359 relapses, 146 hospitalised) 
40.7% 


Weighted average of 
Fingolimod risk of 
hospitalisation from 
FREEDOMS and 
TRANSFORMS relative 
to placebo arm of 
FREEDOMS only 
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Risk vs. placebo -40% 


[Haas et al. 2011] 


Natalizumab 0.600 - 
Assumed same as 
fingolimod 


 


Adverse events 


To ensure differences in adverse events between treatment and placebo were adequately captured a criterion for 


the inclusion of a treatment adverse event within the model was established as a difference of ≥4% in the 


probability of occurrence, compared to placebo. This conservative arbitrary threshold will identify the most 


common adverse events that occur with DMTs.  


Some multiple sclerosis treatments have more severe adverse events such as cardiac issues associated with 


fingolimod and progressive multifocal leukoencephalopathy (PML) associated with natalizumab. In an attempt to 


ensure all serious adverse events were included, trial publications and SmPCs were assessed for Grade III/IV 


adverse events. Unfortunately, the severity of events was inconsistently reported [Polman et al. 2006; Comi et al. 


2001; Rebif SmPC; Jacob et al. 1996]. Applying a threshold for inclusion by severity would create bias amongst 


the treatments with the most detailed publications / SmPCs. No events of PML occurred in the AFFIRM study 


[Polman et al. 2006]. By only including common adverse events, rather than severe adverse events, the costs of 


DMTs may be slightly underestimated in the model. However, since the probability of serious adverse events is 


so low, this has a negligible impact on cost and utility.  


The sources of data for each DMT were placebo controlled studies that had been included in the sensitivity 


analysis MTC (All-years, 80% RRMS – see Additional Appendix 2). The frequencies of adverse events were 


adjusted for length of trial to give annual probability of occurrence. Unless the publications used detailed 


otherwise, adverse events were assumed to occur equally in year 1 and subsequent years. 


Five adverse events were identified as ≥4% different between teriflunomide and placebo from the clinical trials 


(see Section B6.10.1). There is no cost or disutility associated directly with elevated alanine transaminase so this 


has not been included in the model. Similarly, a systemically well patient with neutropenia will not incur any costs 


or disutility; the subsequent infections of a systemically unwell patient were captured separately in the trials and 


have not been identified as ≥4% different between teriflunomide and placebo. Therefore, the adverse events 


included in the model for teriflunomide were headache, diarrhoea and hair thinning. The cumulative event 


probability of hair thinning reached a plateau at 10 months in the TEMSO study [Freedman, 2012(b)]. However, 


10% of patients recovered with sequelae so 10% of the cohort was modelled to receive the associated costs and 


disutility of hair thinning in the subsequent years of the event. The adverse event probabilities included in the 


model are given in Table B7.3.16. 
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Table B7.3.16 Adverse events probabilities used in the model 


 
Probability 
(first year) 


Probability 
(subsequent years) 


Source 


Teriflunomide 
  


Phase II, TOWER 
and TEMSO CSRs 


Nausea 7.37% 7.37% 


Diarrhoea 7.97% 7.97% 


Hair thinning 16.38% 1.64% 


IFNβ-1a (Avonex) 
  [Jacobs et al. 


1996] 
Headache 33.54% 33.54% 


Influenza-like symptoms 30.38% 30.38% 


IFNβ-1b 
  [IFNβ MS study 


group, 1995] 
Influenza-like symptoms 18.00% 7.00% 


Injection site reaction 80.00% 47.00% 


IFNβ-1a (Rebif 44μg) 
  


[PRISMS, 1998], 
[Ebers, 1999], 
[SPECTRIMS, 


2001] 


Headache 54.17% 54.17% 


Injection site reaction 43.93% 43.93% 


Influenza-like symptoms 65.00% 65.00% 


IFNβ-1a (Rebif 22μg) 
  


Headache 52.00% 52.00% 


Injection site reaction 44.71% 44.71% 


Influenza-like symptoms 44.42% 44.42% 


Glatiramer acetate 
  


[Johnson et al. 
1995] 


Injection site reaction 45.00% 45.00% 


Immediate postinjection systemic 
reactions 


7.60% 7.60% 


Fingolimod 
  


[Kappos et al. 
2010] 


Lower respiratory tract infection 4.82% 4.82% 


Diarrhoea 5.88% 5.88% 


Back pain 5.88% 5.88% 


Natalizumab 
  


[Polman et al. 
2006] 


Headache 19.00% 19.00% 


Fatigue 13.50% 13.50% 


Arthralgia 9.50% 9.50% 


 


 


7.3.2 Demonstrate how the transition probabilities were calculated from the 


clinical data. If appropriate, provide the transition matrix, details of the 


transformation of clinical outcomes or other details here. 


Figure B7.3.3 illustrates how patients transition through the model accounting for withdrawal (Section B7.3.1), 


mortality (Section B7.3.1), disease progression and conversion (see below), DMT stopping rule (Section B7.2.8). 
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Treatment transition probabilities, pt, for patients receiving each DMT were calculated by applying the relative 


effect of treatment, r, to the underlying natural history transition probabilities, pn, where progression had occurred 


(e.g. EDSS 1 -> EDSS 2). 


pt = 1 – exp(-(-(ln(1 - pn))r)). 


In line with the original ScHARR model, it was assumed that the treatment effect on conversion from RRMS to 


SPMS is reduced such that the treatment transition probabilities are calculated as: 


pt = 1 – exp(-(-(ln(1 - pn))*0.5*(1+r))). 


The probability of a patient staying in the same EDSS state was calculated as 1- the probability of transitioning to 


a greater EDSS or converting to SPMS. The resulting transition matrix for patients receiving teriflunomide is 


given in Table B7.3.19. The transition matrices for the comparators (fingolimod, natalizumab, beta-interferons, 


glatiramer acetate and blended comparator) are in Additional Appendix 10. 


Using this method, applying very high hazard ratios of treatment effect may result in negative transition 


probabilities of staying in the same EDSS. This is important when considering the probabilistic sensitivity analysis 


results, where 95% confidence intervals are very wide. Applying a 3-month SAD treatment effect hazard ratio 


greater than 1.39 to the natural history transition matrix (London Ontario, TOWER and TEMSO) results in a 


negative transition probability for EDSS 0 to EDSS 0 i.e. a negative probability of remaining in the same EDSS 


state. The issue to negative transition probabilities was identified by the ERG Group during the NICE appraisal of 


fingolimod [NICE, 2011(b)].  


The solution applied in the teriflunomide model was if the probability of staying the same EDSS was negative, 


this was set to zero. This method assumes that if the hazard ratio is very high, i.e. worse than placebo, then the 


probability of remaining in the same EDSS is 0. Retaining the distribution of progressing from that state, the 


negative transition probability was redistributed over the probabilities of increasing in EDSS. An example of the 


application of this solution is given in Table B7.3.18. 


Table B 7.3.18 Example of adjustment of transition probabilities to account for negative probabilities of 
staying in EDSS states for high hazard ratios where negative probability is N 


EDSS state 0 1 2 3 4 5 6 7+ 
Check 
total 


Unadjusted 
transition 
probabilities 
from EDSS 0 


-0.209 


(N) 


0.623 0.375 0.144 0.054 0.008 0.005 0.000 1 


Distribution of 
probabilities 
for 
progressing 


- 51% 31% 12% 4% 1% 0% 0% 100% 
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Adjustment  +N N*51% N*31% N*12% N*4% N*1% N*0% N*0%  


Adjusted 
probabilities 
used in model 


0 0.515 0.310 0.119 0.045 0.007 0.004 0.000 1 
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Table B7.3.19 Teriflunomide transition matrix for EDSS health states and MS classification 
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From \ 
To 


0 0 1 2 3 4 5 6 7 8 9 10 1 2 3 4 5 6 7 8 9 10 


R
R


M
S


 


0                       


1                       


2                       


3                       


4                       


5                       


6                       


7                       


8                       


9                       


10                       


S
P


M
S


 


0                       


1                       


2                       


3                       


4                       


5                       


6                       


7                       


8                       


9                       


10                       







 


Specification for manufacturer/sponsor submission of evidence Page 256 of 410 


7.3.3 Is there evidence that (transition) probabilities should vary over time for 


the condition or disease? If so, has this been included in the evaluation? If 


there is evidence that this is the case, but it has not been included, 


provide an explanation of why it has been excluded. 


There is no evidence to suggest that the transition probabilities should vary over time for the disease for a patient 


receiving best supportive care. However, a full treatment effect in reduction on disability progression and relapse 


rate may not persist throughout the 50 year model. A constant treatment effect in patients on DMT over a 50 year 


time horizon was deemed optimistic by the ERG in their assessment of fingolimod [NICE, 2011(b)].  


The beneficial effects of teriflunomide on clinical and MRI endpoints reported in TEMSO were maintained in the 


extension study, 5 years after initial randomisation [O’Connor, 2011]. The beneficial effects of teriflunomide on 


clinical and MRI endpoints were also maintained over the long-term, for up to 8.5 years in the Phase II extension 


study [Confavreux et al. 2012]. Therefore the effectiveness of teriflunomide appears to maintain for at least 5 


years (see Section B6.10.1).  


The base case assumes that the treatment effect of teriflunomide and associated comparators persist over a 


lifetime horizon, in line with the fingolimod STA [Novartis, 2011]. Therefore, a scenario analysis was performed, 


assuming that the effectiveness of all treatments in the model will be reduced by 25% or 50% from year 6 and 


onwards. The waning of efficacy occurs equally across all treatments in order to be conservative. 


This waning of treatment effect has been implemented in the model by reducing the treatment effect on disability 


progression and relapse rate by the % decline, used to create the treatment transition matrices and relapse rate 


per EDSS, respectively. The treatment effect in years 1 and 2 is fixed to 100% as the TEMSO and TOWER trials 


were conducted over a 2 year time interval. 
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7.3.4 Were intermediate outcome measures linked to final outcomes (for 


example, was a change in a surrogate outcome linked to a final clinical 


outcome)? If so, how was this relationship estimated, what sources of 


evidence were used, and what other evidence is there to support it? 


The secondary efficacy outcome from the TOWER and TEMSO Phase III trials was time to sustained disability 


progression, measured by the EDSS. As higher EDSS states have an increased mortality risk, slowing disease 


progression will result in a reduced mortality risk. See Section B7.2.5 for details of mortality sources and 


calculations. 


 


7.3.5 If clinical experts assessed the applicability of values available or 


estimated any values, please provide the following details1: 


 the criteria for selecting the experts 


 the number of experts approached 


 the number of experts who participated 


 declaration of potential conflict(s) of interest from each expert or 


medical specialist whose opinion was sought 


 the background information provided and its consistency with the 


totality of the evidence provided in the submission 


 the method used to collect the opinions 


 the medium used to collect opinions (for example, was information 


gathered by direct interview, telephone interview or self-administered 


questionnaire?)  


 the questions asked 


 whether iteration was used in the collation of opinions and if so, how it 


was used (for example, the Delphi technique).  


No clinical values in the model were estimated based on expert opinion. However, experts did assess the 


appropriateness of clinical assumptions within the model and appropriate treatment pathways. Three experts 


were approached from a range of locations across England and Wales. Three experts, from Leeds, Salford and 


                                            
 
1
 Adapted from Pharmaceutical Benefits Advisory Committee (2008) Guidelines for preparing 


submissions to the Pharmaceutical Benefits Advisory Committee (Version 4.3). Canberra: 
Pharmaceutical Benefits Advisory Committee. 
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Manchester participated in telephone interviews. These experts had a combined MS patient population of 


approximately 7,500. Prior to interviews, the experts were provided with the mapped treatment pathway (Figure 


A2.5) and publicly available literature for teriflunomide (Confavreax, 2012; O’Connor, 2006; O’Connor, 201; 


Vermersch, 2012). 


The experts were asked to describe the typical treatment pathway of an RRMS patient. The experts provided 


appropriate treatment sequences to be tested in scenario analyses (see Section B7.2.2) and confirmed the 


treatment guidelines adhered to, including stopping rules (see Section B7.2.8) [Genzyme KOL interview report, 


2013]. Experts were also asked to describe the baseline characteristics of an average patient at treatment 


initiation to validate the baseline characteristics of the cohort entering the model. The experts believed the 


patients were younger and generally had milder disease than the modelled cohort. The experts believed the use 


of a blended comparator was a reasonable comparator for teriflunomide. 


 


Summary of selected values 
7.3.6 Please provide a list of all variables included in the cost-effectiveness 


analysis, detailing the values used, range (distribution) and source. 


Provide cross-references to other parts of the submission. Please present 


in a table, as suggested below. 


Table B7.3.20 Summary of variables applied in the economic model 


Variable  


/ [treatment if applicable] 
Value CI (distribution) 


Reference to 
section in 
submission 


Age at baseline 


UK RSS: 37.9 years 


TOWER + TEMSO: 
39.3 years 


Deterministic only 
Patient 
characteristics 7.3.1 


Female to male ratio 


UK RSS: 2.52 : 1 


TOWER + TEMSO: 
2.98 : 1 


Deterministic only 
Patient 
characteristics 7.3.1 


Baseline EDSS distribution 


UK RSS 


0:  3% 


1:  7% 


2:  20% 


3:  19.5% 


4:  20.5% 


5:  10% 


6:  15.5% 


7:  4.5% 


TOWER+TEMSO 


0:  4.9% 


Deterministic only 
Patient 
characteristics 7.3.1 







 


Specification for manufacturer/sponsor submission of evidence Page 259 of 410 


1:  19.5% 


2:  29.9% 


3:  21:4% 


4:  16.9% 


5:  7.2% 


6:  0.1% 


7:  0% 


3-month 
sustained 
disability 
progression 
hazard ratio 
versus placebo 


Teriflunomide 0.71 0.53 to 0.92 (gamma) 


7.3.2 


IFNβ-1a (Avonex) 0.91 0.61 to 1.33 (gamma) 


IFNβ-1b 1.21 0.68 to 2.16 (gamma) 


IFNβ-1a (Rebif 
44μg) 


0.79 0.51 to 1.24 (gamma) 


IFNβ-1a (Rebif 
22μg) 


     


Glatiramer acetate 0.93 0.59 to 1.45 (gamma) 


Fingolimod 0.75 0.58 to 0.96 (gamma) 


Natalizumab 0.58 0.40 to 0.84 (gamma) 


Relative risk of 
relapse 


Teriflunomide 0.67 0.57 to 0.77 (gamma) 


Relapse rates 7.3.1 


IFNβ-1a (Avonex) 0.78 0.67 to 0.91 (gamma) 


IFNβ-1b 0.68 0.52 to 0.88 (gamma) 


IFNβ-1a (Rebif 
44μg) 


0.62 0.51 to 0.76 (gamma) 


IFNβ-1a (Rebif 
22μg) 


     


Glatiramer acetate 0.64 0.53 to 0.76 (gamma) 


Fingolimod 0.46 0.40 to 0.54 (gamma) 


Natalizumab 0.31 0.25 to 0.39 (gamma) 


All-case 
withdrawal 
probability 


Teriflunomide  0.14 to 0.17 (beta) 


Discontinuations 
7.3.1 


IFNβ-1a (Avonex)  0.10 to 0.20 (gamma) 


IFNβ-1b  0.05 to 0.13 (gamma) 


IFNβ-1a (Rebif 
44μg) 


 0.13 to 0.24 (gamma) 


IFNβ-1a (Rebif 
22μg) 


 0.05 to 0.20 (gamma) 


Glatiramer acetate  0.08 to 0.15 (gamma) 


Fingolimod  0.08 to 0.16 (gamma) 


Natalizumab  0.08 to 0.19 (gamma) 


Relative risk of 
relapse leading 
to 


Teriflunomide  Gamma assuming 
standard error is 10% of 
mean 


Treatment effect on 
Relapse severity 
7.3.1 


Natalizumab, 
fingolimod 
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hospitalisation IFNβ, glatiramer 
acetate 


 


Probability of progression in RRMS 
(natural history transitions)  


EDSS 0: TOWER + 
TEMSO 


EDSS 1-9: London 
Ontario 


Deterministic only 
Disability 
progression 7.3.1 


Probability of progression in SPMS 
(natural history transitions)  


London Ontario Deterministic only 
Disability 
progression 7.3.1 


Probability of conversion from RRMS to 
SPMS (natural history transitions)  


London Ontario Deterministic only 
Disease 
progression 7.2.5 


Natural history relapse rate 
Held 2005 


Patzold 1982 


Normal assuming 
standard error is 10% of 
mean 


Relapse rates 7.3.1 


Natural history proportion of relapses 
leading to hospitalisation 


TEMSO: 30.7% 


Dee 2012: 20% 


0.5 to 0.875 (beta, 
TEMSO sample size of 
335)  


Relapses leading to 
hospitalisation 7.3.1 


 


7.3.7 Are costs and clinical outcomes extrapolated beyond the trial follow-up 


period(s)? If so, what are the assumptions that underpin this extrapolation 


and how are they justified? In particular, what assumption was used about 


the longer term difference in effectiveness between the intervention and 


its comparator? For the extrapolation of clinical outcomes, please present 


graphs of any curve fittings to Kaplan–Meier plots.  


The clinical outcomes used in the model are derived from MTCs which include RCTs that reported outcomes at 


time points ranging from 6-36 months following treatment. SAD hazard ratios, ARR and withdrawal ORs have 


been extrapolated from 6-36 months to the 50 year time horizon. The base case assumption is that treatment 


effects on disability progression and relapse rate are not expected to decline over time. As discussed in Section 


B7.3.3, there is evidence of continued treatment effect with teriflunomide 14mg. The Phase II study provides the 


longest evidence of the treatment effect, with an extension up to 492 weeks (Figure B7.3.4). Therefore, the SAD 


HRs and relative ARRs stay fixed throughout the duration of the model in the base case. 


On the other hand, the probability of withdrawal for all treatments is expected to decline, and this has 


consequently been reduced by 50% after 2 years [Genzyme KOL interview report, 2013]. However, sensitivity 


analyses have been performed where the effectiveness of the treatments are modelled to reduce by 25% or 50% 


after 5 years. Similarly, the probability of withdrawal for all treatments is modelled to persist or reduce by 75% 


after 2 years. See Sections 7.3.1 and 7.3.3. 
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Figure B7.3.4 Mean EDSS score in Phase II study and extension (2001 + LTSLTS6048) with numbers at 
risk shows evidence of continued treatment effect [Confavreux et al. 2012] 
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7.3.8 Provide a list of all assumptions in the de novo economic model and a 


justification for each assumption. 


Table B7.3.21 Assumptions with justifications, used in the cost-effectiveness model 


Assumption Justification 


Model structure 


The treatment sequencing feature of the 
model (used in scenario analyses) simulates 
switching between three different DMTs 
before ending on BSC. 


In clinical practice, MS patients are unlikely to receive 
only one treatment following their diagnosis [Genzyme 
KOL interview port, 2013]. MS patients are likely to 
receive other DMTs after discontinuation of their 
current therapy. Although the exact treatment 
sequence for MS is not well defined and is 
inconsistent across the UK, KOL opinion states that 
following diagnosis, an RRMS patient will generally be 
treated with one or two different beta-interferons / 
glatiramer acetate / teriflunomide, before progressing 
to HA or RES and therefore receiving fingolimod and 
natalizumab respectively. The benefit in modelling 
second and third-line treatments is to highlight the 
impact that differences in treatment effect on slowing 
disease progression and reduced withdrawal rates in 
first or second-line treatments have on delaying 
treatment with more costly drugs (fingolimod and 
natalizumab). 


A patient switches directly between 
treatments, with no time delay between 
withdrawal and starting a new drug. 


No waiting period is required when initiating 
teriflunomide after beta-interferon or glatiramer acetate 
or when starting beta-interferon or glatiramer acetate, 
after teriflunomide [Aubagio SmPC]. Therefore it 
appears reasonable to assume that a patient will 
switch directly from a treatment at first or second line 
to another, without contradicting the SmPCs of beta-
interferons or glatiramer acetate. 


The model does not include transitions or 
progression to EDSS state 10 (i.e. MS 
related death) directly into the transition 
matrices. Rather, it uses the mortality 
multiplier by MS state to account for the 
increased mortality in higher EDSS states.  


Pokorski et al. provided evidence that the risk of 
mortality increases as MS progresses [Pokorski, 
1997]. To account for the increased mortality risk with 
disease state as well as the increased mortality risk 
with age, mortality is captured separately from the 
transition matrices. 


Progression from RRMS to SPMS results in 
an increase in EDSS by 1. 


This is in line with the original ScHARR model. A 
conversion from relapsing-remitting to progressive 
disease is an indication of an increase in disability that 
will likely result in an increase on the EDSS scale of 1, 
in the one year period of conversion. This assumption 
has been validated by KOLs [Genzyme KOL interview 
report, 2013]. 


Half cycle correction 


A cohorts disease status and relapse events 
at each cycle are from mid-year estimates 


Avoids over- or under-estimation of disease status and 
severity in the model 


Costs and utilities are applied to a mid-year Avoids over- or under-estimation of cost and QALYs 
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estimate of the cohort distribution from the model 


At any point of time all patients must exist in 
one of the health states which are a 
combination of disease state and EDSS 
score. 


Mid-year estimates provide a snapshot of the cohort in 
terms of disease state and EDSS for one cycle. A 
patient cannot be ‘transitioning’ between states; they 
switch directly from being in one state to another. 


No patient is exposed to treatment effects, 
withdrawals, mortality, and progression risks 
more than once in any individual annual 
cycle. 


Mid-year estimates are taken from the cohort at the 
start of the cycle, once withdrawals have been 
included from the previous line, and the end of the 
cycle once any withdrawals to BSC have taken place 
(see Figure B7.3.3). Mortality and treatment effect on 
disability progression takes place between this start 
and end of the cycle. 


Treatment effect 


The results of the mixed treatment 
comparison that was limited to inclusion of 
studies with ≥80% RRMS populations are 
representative of treatment effects in an 
RRMS population 


An MTC with 100% RRMS inclusion criteria would 
have excluded the teriflunomide Phase III trials 
TEMSO and TOWER as well as five additional studies 
that were included in the base case MTC. See 
Additional Appendix 2 for full details regarding the 
criteria chosen for the MTC. 


Disability progression and relapses are 
modelled independently, with independent 
treatment effects being applied to each 


Some treatments may be more effective in reducing 
relapses than slowing disease progression, or vice 
versa. Modelling the two outcomes separately shows 
the impact that the different costs and QALYs 
associated with a reduction is disability to a number of 
relapses have on the cost-effectiveness of treatments. 


In the base case, the treatment effect is 
assumed to be constant and not degrade 
over time 


There is no evidence beyond 8.5 years to indicate that 
the effect of teriflunomide wanes over time thus the 
base case is 100% efficacy over the time horizon of 
the model (see Section B7.3.3 and 7.3.7). However, it 
is optimistic to assume the treatment effect will persist 
over the full 50 years of the model. Therefore, to test 
the sensitivity of the model to waning treatment effect, 
scenario analyses have been performed with a 50% 
and 75% reduction in efficacy after 5 years. 


A patient may only be receiving BSC or one 
active treatment at a time (either active 
treatment or active comparator). 


In clinical practice, it is possible that a patient would 
receive more than one treatment within a year, as no 
waiting period is required when switching between 
treatment with teriflunomide, beta-interferon or 
glatiramer acetate [Teriflunomide SmPC]. However, 
mid-year estimates are used to avoid over- or under-
estimation of the disease and as such a patient can 
only be on one treatment of BSC within one cycle, 
which represents one year. 


Treatment effect is reduced by 50% whilst 
patients convert from RRMS to SPMS 


This assumption is implemented in the calculation of 
natural history transition matrices. It was an 
assumption made within the original ScHARR model 
[Chilcott et al. 2003]. 


Withdrawal 


Patient withdrawals are assumed to happen 
at the start of the year; therefore treatment 


To avoid double-counting, patient withdrawals occur at 
the start of the year, before mortality and disease 
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costs and effects are taken for the treatment 
the patient is switched to (as opposed to the 
treatment withdrawn from).  


progression. As seen in Figure B7.3.3, mid-year 
estimates are taken following withdrawal. This ensures 
that a patient may only be receiving BSC or one active 
treatment at a time (see assumption above). 


Patients can withdraw from treatment in any 
year; in the base case the probability of 
withdrawal is reduced by 50% after year 2. 


All-cause annual withdrawal rates have been derived 
from 2 year odds ratio for teriflunomide thus a full 
withdrawal rate has been used for years 1 and 2. As 
discussed in Section B7.3.7, it is anticipated that 
following two years on treatment, a patient is likely to 
be more tolerant to adverse events and thus the all-
cause discontinuation would decrease. The sensitivity 
of the model to this scenario has been tested in one-
way sensitivity analysis. 


Relapse classification 


Relapses can be classified into relapse with 
and without hospitalisation, with associated 
rates, costs and disutility weights. 


The costs associated with relapses leading to 
hospitalisation are significantly higher than the costs of 
relapses not leading to hospitalisation. To assess the 
impact of a treatment on reduction of relapse costs 
and utilities, it is essential to measure these two 
relapse types separately. 


The proportion of relapses leading to 
hospitalisation is the same for: all beta-
interferons and glatiramer acetate; and 
fingolimod and natalizumab. 


The proportion of relapses which lead to 
hospitalisation is not well measured in MS trial data. 
Therefore, they are few sources of evidence. One 
source reports the proportion for IFNβ-1a (Avonex), 
which is then assumed to represent the proportion for 
IFNβ-1a (Rebif), IFNβ-1b and glatiramer acetate. The 
proportion for fingolimod is used to represent 
natalizumab also. 


Cycle length and time horizon 


The model adopts one-year cycles, over a 
maximum 50-year time horizon  


Following the NICE reference case, a 50-year lifetime 
horizon is used to measure the full impact of 
treatments on costs and QALYs [NICE, 2008]. 
Although shorter time horizons have been used in 
previous MS submissions, the 50-year time horizon 
was used in the appraisal of fingolimod and was 


deemed to better represent the lifetime perspective 
for the patients in the model [NICE, 2011(b); Biogen, 
2006]. A patients EDSS is measured at least once 
every 6 months, but a one year time horizon is used 
as this is believed to accurately capture disease 
progression. 
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7.4 Measurement and valuation of health effects 


 


Patient experience  


7.4.1 Please outline the aspects of the condition that most affect patients’ 


quality of life.  


MS has a significant negative impact on the quality of life (QOL) of patients [Aronson, 1997]. It has been shown 


that disability progression (as measured by EDSS) significantly impacts QOL [Gray, 2009; Kobelt 2006]. As 


detailed in Section B7.4.6, in later stages of the disease, a patient’s quality of life is worse than death [Orme et 


al. 2007]. These studies have shown a strong negative correlation between increases in EDSS and decreases in 


QOL as measured by the EQ-5D or condition specific instruments (Figure B7.4.1). Consequently, this has been 


captured as the primary driver of quality of life differences in the cost-effectiveness model (see Section B7.4.6). 


Figure B7.4.1 Health-related quality of life and disability levels [Novartis, 2011] 


 


In addition, relapses also have an impact on QOL (Figure B7.4.2) and have also therefore been captured within 


the cost-effectiveness model (see Section B7.4.6). Relapses may result in hospitalisation and be associated with 


a level of disability that disrupts work, social and family life [Stolp-Smith et al. 1998; Yorkston et al. 2003; 


McCabew et al. 2005; De Judicibus et al. 2007]. 


Figure B7.4.2 Health-related quality of life and relapses [Novartis, 2011] 
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As well as impacting on day to day life roles, MS can diminish QOL by interfering with the ability to work which in 


turn causes economic burdens. Symptoms that affect QOL may include impaired mobility, fatigue, weakness, 


depression, pain, spasticity, cognitive impairment, sexual dysfunction, bowel and bladder dysfunction, vision and 


hearing problems, seizures, and swallowing and breathing difficulties [Zwibel et al. 2011]. Even in its early 


stages, these symptoms can undermine patients’ confidence and restrict professional and personal activities. 


Symptoms can result in depression and isolation, further magnifying the consequences of reduced economic 


activity [Ford et al. 2001]. The symptoms of MS increase as a patient progresses though the EDSS thus incurring 


lower quality of life. Treatments which slow disability progression will therefore prolong the mobility of patients, 


improving quality of life. 


Studies evaluating the impact of MS on QOL using generic scales consistently show substantial negative effects 


from the disease, particularly in physical functioning. There are also significant effects on social and mental 


functioning. In the UK, MS patients were found to have worse health than the UK general population for all eight 


domains measured by the Short Form-36 (SF-36) (Figure B7.4.1) [Riazi et al. 2003]. As seen in Figure B7.4.3 


when compared with patients with Parkinson’s disease, MS patients had significantly lower mean scores for 


physical function (difference 11 points; P<0.001) but higher scores for the mental health dimension (difference 6 


points; P<0.05) than Parkinson’s disease patients [Riazi et al. 2003]. 
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 Point when measurements were made. 


 Consistency with reference case. 


 Appropriateness for cost-effectiveness analysis. 


 Results with confidence intervals. 


The following quality of life data was collected in the pivotal trials: 


 TEMSO: The SF-36 was to be completed during screening, Weeks 20, 42, 66, 90, and at the close-out 


visit (Week 108). EQ-5D scores were obtained at baseline, every 12 weeks throughout the study, and at 


unscheduled relapses. 


 TOWER: Measurement of the SF-36 at: Weeks 12 and 24, and then every 24 weeks while on treatment; 


the end of treatment visit; the early permanent treatment discontinuation visit; and at unscheduled 


relapses. 


 Phase II: The study subjects were to complete the MSQOL–54 at visits 1 and 3 before administration of 


study medication for training purposes. The test was further administered at visits 6, 8, and 10. 


A utility value is required for the 20 health states in the model (RRMS EDSS 0-9; SPMS EDSS 0-9). EQ-5D is 


consistent with the reference case so the EQ-5D data collected in the TEMSO trial was considered for inclusion 


in the cost-effectiveness model. However, the TEMSO trial only included patients up to EDSS 7 and the majority 


of patients were RRMS. Therefore, utilities for SPMS and RRMS EDSS>7 would have to be sourced from 


literature. Consequently, to ensure consistency in data used in the model, the TEMSO trial EQ-5D data were 


considered in a sensitivity analysis and not the base case analysis (see Section B7.4.6). 


Although, the SF-36 is the most widely used measure of health-related quality of life in RRMS, it is not consistent 


with the reference case. EQ-5D sourced directly from literature is preferable to mapping SF-36 data from the trial 


onto the EQ-5D. Consequently, SF-36 trial data has not been considered for inclusion in the cost-effectiveness 


model. 


 


Mapping  


7.4.4 If mapping was used to transform any of the utilities or quality-of-life data 


in clinical trials, please provide the following information. 


 Which tool was mapped from and onto what other tool? For example, 


SF-36 to EQ-5D.  


 Details of the methodology used. 
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 Details of validation of the mapping technique. 


EQ-5D data were sourced from the literature and the TEMSO trial and thus mapping was not required. 


 


HRQL studies  


7.4.5 Please provide a systematic search of HRQL data. Consider published 


and unpublished studies, including any original research commissioned 


for this technology. Provide the rationale for terms used in the search 


strategy and any inclusion and exclusion criteria used. The search 


strategy used should be provided in section 10.12, appendix 12.  


A systematic review was conducted to obtain all relevant quality of life studies in MS. The PICOS (population, 


interventions, comparators, outcomes and study type) principal was applied to define the following review 


questions: 


 “What is the utility of patients and carers with MS?” 


  “What is the disutility of patients who experience a relapse after treatment for multiple sclerosis?” 


 “What is the disutility of patients who experience an adverse event after treatment for multiple 


sclerosis?” 


Studies of interest were identified by searching a number of electronic databases which included Embase, 


Medline, Medline (R) In-Process, EconLIT and NHS EED. A search strategy was developed to identify studies 


indexed in Embase (this platform covers Embase, MEDLINE and MEDLINE (R) In-Process) and then modified 


for searches in OVIDSP (this platform covers EconLIT) and The Cochrane Library (this platform covers NHS 


EED) to account for differences in syntax and thesaurus headings. Searches were ran from 2007 to 2012 and 


included terms for free text and keywords (e.g. Medical Subject Heading (MESH) terms) with no restrictions on 


language of publication. The reason for not considering references prior to 2007 was because QOL measures 


considered for UK cost-effectiveness studies reference Orme et al [Orme 2007], which has been the mainstay of 


defining utilities in MS economic evaluations. Hence it was assumed that studies prior to the date of this 


publication would have already been found by previous HTA bodies. To find additional references to those 


identified during database searching a grey literature search was performed. Section 10.12, Appendix 10 details 


the search strategies, databases searched and subsequent results from the database sites searched. 


Searches were conducted during the period mid-October to November 2012 with the final searches carried out 


on the 5th November 2012. References included for the review had to meet the pre-specified inclusion/exclusion 


criteria shown in Table B7.4.1. 
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Table B7.4.1 Eligibility criteria used in the quality of life systematic review 


Selection criteria Inclusion Exclusion 


Population  Adults with either RRMS or progressive 
MS (including SPMS or PRMS) 


 UK 


 Primary progressive multiple 
sclerosis (PPMS) 


Outcomes (QOL)  Utility in MS (e.g. EQ5D) 


 Disutility of relapse 


 Disutility of adverse events 


 Disutility to carers 


 


 


Duplicates were removed for all records obtained in the searches and then a manual review of the titles and 


abstracts was undertaken using the inclusion/exclusion criteria to identify papers to be included in the review 


(also known as first passing). This was performed by two independent reviewers and discrepancies were 


resolved by a third independent reviewer. Full-text papers identified at first pass were then evaluated and 


included for review based on the inclusion/exclusion criteria.  


The following databases were searched: Embase, Medline, Medline (R) In-Process, EconLIT and NHS EED and 


a total of 554 references were found after duplicates were removed. These 554 references were then reviewed 


by hand, by screening the title and abstract of which 41 were included. The full-text articles of these 41 


references with 1 references from grey literature were then obtained to assess eligibility resulting in 10 studies 


that met inclusion/exclusion criteria and as such were identified as evaluating quality of life in MS. 


Figure B7.4.4 contains a flow diagram which illustrates the numbers of studies included and excluded at each 


stage of the systematic review. 
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Figure B7.4.4 Flow diagram for the quality of life systematic review 


 


7.4.6 Provide details of the studies in which HRQL is measured. Include the 


following, but note that the list is not exhaustive.  


 Population in which health effects were measured.  


 Information on recruitment.  


 Interventions and comparators. 


 Sample size. 


 Response rates.  


 Description of health states. 


 Adverse events. 


 Appropriateness of health states given condition and treatment 


pathway. 


 Method of elicitation. 


References 


identif ied through 


database 


searching: 554


Additional 


references 


identif ied through 


grey literature: 1


References for 


title and abstract 


screening: 554


Full-text articles 


assessed for 


eligibility: 41


Full-text articles 


excluded, with 


reasons: 32


Population: 16


Outcomes:  5


Duplicate: 1


Article 


Unobtainable: 10


References 


included in review: 


10


References 


excluded during 


the title and 


abstract 


screening: 513


References 


implemented in 


the model: 2
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 Method of valuation. 


 Mapping. 


 Uncertainty around values. 


 Consistency with reference case. 


 Appropriateness for cost-effectiveness analysis. 


 Results with confidence intervals. 


 Appropriateness of the study for cost-effectiveness analysis. 


Identified quality of life studies 


Of the 10 studies included in the full review, 2 were implemented in the model and are summarised in Table 


B7.4.2 below. 


Table B7.4.2 Summary of identified quality of life studies implemented in the model 


 Orme et al. 2007 


Population in which 
health effects were 
measured 


Subjects were people with MS in the UK identified by a database managed 
by a UK charity (the MS Trust). 


Information on 
recruitment 


A postal questionnaire was sent to 12,968 people in a database managed by 
the MS Trust as an insert to the February 2005 edition of the UK MS Trust 
quarterly newsletter “Open Door”. 


Interventions and 
comparators 


Respondents were asked whether they were currently taking MS treatment 
and if so whether it was glatiramer acetate, or beta-interferon. Results were 
not presented. 


Sample size 2,048 patients 


Response rates 
The number of questionnaires returned was 2,708 (20.9%) and 2,048 
(15.8%) were suitable for analysis. 


Description of health 
states 


A cross-sectional study of people with MS.  


Adverse events Not collected. 


Appropriateness of 
health states given 
condition and 
treatment pathway 


Appropriate. 


Method of elicitation EQ-5D. 


Method of valuation 
Questionnaires were completed by the patient or a carer on behalf of the 
patient. 


Mapping N/A 


Uncertainty around 
values 


See confidence intervals below 
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Consistency with 
reference case 


Consistent with reference case. 


Results with 
confidence intervals 


Three quarters of respondents are female and the mean age of the sample 
is 51.4 years. First symptoms are reported at 32 years. The type of MS 
reported is slightly biased toward SPMS and RRMS disease, although all 
three types are well represented. More than three quarters of the population 
report moderate or severe disease (EDSS 4 or greater) and 29% of the 
sample reported a relapse in the preceding 3 months. Coefficients from 
regression analysis for utility derived from EQ-5D: 


 


Parameter Coefficient 95% CI 


Reference case 0.870 (0.782, 0.958) 


EDSS 1–1.5 −0.071 (−0.165, 0.023) 


EDSS 2–2.5 −0.165 (−0.259, −0.072) 


EDSS 3–3.5 −0.296 (−0.398, −0.195) 


EDSS 4–4.5 −0.260 (−0.3
 4, −0.167) 


EDSS 5–5.5 −0.352 (−0.444, −0.260) 


EDSS 6 −0.412 (−0.505, −0.319) 


EDSS 6.5 −0.408 (−0.502, −0.314) 


EDSS 7–7.5 −0.573 (−0.670 
  −0.477) 


EDSS 8–8.5 −0.919 (−1.017, −0.820) 


EDSS 9–9.5 −1.065 (−1.210, −0.919) 


 


People with MS who have suffered a recent relapse also have a significant 
utility decrement (−0.071); 95% CI (−0.096, −0.046). 


Appropriateness of 
the study for cost-
effectiveness 
analysis 


Appropriate. 


 Gani et al. 2008 


Population in which 
health effects were 
measured 


The model was parameterised with data from a UK Multiple Sclerosis (MS) 
Survey 2005 and data from the AFFIRM study, a 2-year multicentre, 
randomized, double-blind, placebo-controlled trial of natalizumab in RRMS 
patients. Additional data were sourced from literature. 


Information on 
recruitment 


The AFFIRM study involved 942 patients who were randomly assigned to 
receive either natalizumab (at a dose of 300 mg; n = 627) or placebo (n = 
315), both by intravenous infusion every 4 weeks, and was the largest 
published placebo-controlled RRMS trial to date. 


Data from the UK MS Medical Resource Utilisation Survey was conducted in 
2005 and involved data collected from 2,048 MS patients across the UK. 


Interventions and 
comparators 


Natalizumab compared with IFNβ, glatiramer acetate and best supportive 
care. 


Sample size 942 patients from the AFFIRM study, 2,048 patients from the UK MS survey 
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plus additional data sourced from literature. 


Response rates 
The number of questionnaires returned was 2,708 (20.9%) and 2,048 
(15.8%) were suitable for analysis. 


Description of health 
states 


Patients with RRMS and SPMS.  


Adverse events 
Applied the disutility rates of 0.156 for interferon-treated patients and 0.066 
for GA-treated patients for each year included in the model. 


Appropriateness of 
health states given 
condition and 
treatment pathway 


Appropriate. 


Method of elicitation EQ-5D. 


Method of valuation Results from the UK MS survey and literature. 


Mapping N/A 


Uncertainty around 
values 


Not given. 


Consistency with 
reference case 


Consistent with reference case. 


Results with 
confidence intervals 


The average length of a relapse is estimated to be 46 days. 


 


Carer disutility was extracted: 


 


 


Appropriateness of 
the study for cost-
effectiveness 
analysis 


Appropriate. 


 
 
Utility by health state 
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In the base case, utility weights were based on a published regression of quality of life responses from a survey 


of patients and carers of patients with MS (Table B7.4.3). EQ-5D utility scoring system was applied, with 


respondent domain scores converted to a single utility weight using the UK value set [Orme et al. 2007].  


Table B7.4.3 EDSS utilities [Orme et al. 2007] 


EDSS state 0 1 2 3 4 5 6 7 8 9 


RRMS 0.870 0.799 0.705 0.574 0.610 0.518 0.460 0.297 -0.049 -0.195 


RRMS LCI 0.782 0.617 0.523 0.384 0.428 0.338 0.279 0.112 -0.289 -0.428 


RRMS UCI 0.958 0.981 0.886 0.763 0.791 0.698 0.642 0.481 0.138 0.039 


SPMS 0.825 0.754 0.660 0.529 0.565 0.473 0.415 0.252 -0.094 -0.240 


SPMS LCI 0.706 0.541 0.447 0.308 0.352 0.262 0.203 0.036 -0.365 -0.504 


SPMS UCI 0.944 0.967 0.872 0.749 0.777 0.684 0.628 0.467 0.124 0.025 


 


Relapse disutility 


The utility loss for relapse in the UK was sourced from Orme et al [Orme, 2007]. Currently no UK studies have 


been identified which report utility values by relapse type. However, a US study has reported considerably higher 


disutilities for relapses leading to hospitalisation and relapses that do not, -0.302 versus -0.091 respectively 


[Prosser, 2004]. The disutility associated with relapses not leading to hospitalisation in the US source (-0.091) 


corresponds well with the value reported for the disutility of a relapse in the UK (-0.071) [Orme, 2007; Prosser, 


2004]. Therefore, to derive a disutility of relapses leading to hospitalisation in the UK, we applied the increase 


observed for severe relapses in the US study ((0.302-0.091)/0.091)=2.32% to the average UK disutility of 


relapse, equating to -0.2356.The average duration of a relapse, sourced from Gani et al. (1.51 months) is 


combined with the disutility during a relapse to give the disutility per relapse. 


Caregiver disutility 


Health-related disutility for carers has been included in the model using the method developed by Gani et al 


[Gani, 2008]. As actual measurements were not available, Gani et al assumed that disutility had a maximum 


value of 0.14, based on the value accepted by NICE in an assessment of treatments for Alzheimer’s Disease. 


The disutility for MS carers by patient EDSS score was calculated as the product of the percentage of time spent 


caring and the maximum disutility of 0.14. This was then divided by the maximum percentage of time spent 


caring, which occurred at EDSS 8.5–9.5. This provided an index of disutilities from 0.00 at EDSS 0.0 to 0.14 at 


EDSS 8.5–9.5. The percentage of time spent by friends and family caring for a person with MS was available 


from the UK MS Survey by EDSS score. The carer disutilities by EDSS are given in Table B7.4.4. 
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associated with nausea, diarrhoea, immediate post-injection systemic reactions, arthralgia and back pain. Since 


the probability of severe adverse events (such as PML associated with natalizumab) is very low the potential 


impact on the modelled cohort in terms of costs and utilities is negligible. Therefore, the model does not fully 


capture all disutilities that could be associated with the DMT but does capture all adverse events that will impact 


the ICER. 


The disutility of influenza like symptoms was derived from a UK population-base study [van Hoek et al. 2011]. 


The final QALY loss due to the whole period of disease was 0.0075 for the influenza like symptoms group which 


lasted 8.7 days. The annual disutility is therefore: 


QALY = 0.0075 / 8.7 x 365 = 0.315 


It is conservatively assumed that DMY associated flu like symptoms are only a quarter of this QALY less, 


equating to -0.08 annual disutility. 


The total disutility of an event occurring is calculated using instantaneous disutility, multiplied by the duration that 


the event is likely to occur. Since there is so much variation in how long an event is likely to occur, and limited 


literature, several assumptions have been made regarding duration. Occurrences of injection-associated adverse 


events are assumed to last once a day following each administration. Table B7.4.6 shows the disutilities and 


durations of adverse events in the model. 


Table B 7.4.6 Utilities of adverse events, when combined with expected duration of event 


 
Utility of 
event 


Source of utility 
of event 


Utility assumptions  Duration of event 
Source for 
duration of 
event 


Annual 
disutility 


Teriflunomide 


Nausea -0.048 
[Nafees et al. 
2008] 


Sourced from small 
cell lung cancer 
study 


1 day Assumption -0.0001 


Diarrhoea -0.047 
[Nafees et al. 
2008] 


Sourced from small 
cell lung cancer 
study 


3 days Assumption -0.0004 


Hair thinning -0.114 
[Nafees et al. 
2008] 


Sourced from small 
cell lung cancer 
study 


1 year 
[Freedman, 
2012(b)] 


-0.1140 


Natalizumab 


Fatigue -0.073 
[Nafees et al. 
2008] 


Sourced from small 
cell lung cancer 
study 


1 week Assumption -0.0014 


Arthralgia -0.040 
[Sullivan et al. 
2006] 


Based on ICD-9 
719 Joint Disorder 


1 month Assumption -0.0034 


Headache -0.030 [Sullivan et al. Based on ICD-9 2 days Assumption -0.0002 
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2006] 346 Migraine 


Glatiramer acetate 


Injection site 
reaction 


-0.011 
[Boye et al. 
2011] 


Sourced from study 
evaluating diabetes 
population 


1 day every dose 
(every day 
[Copaxone 
SmPC]) 


Assumption -0.0110 


Immediate 
postinjection 
systemic 
reactions 


-0.041 
[Sullivan et al. 
2006] 


Based on ICD-9 
413 Angina 
Pectoris 


0.5 days Assumption -0.0001 


Fingolimod 


Lower 
respiratory tract 
infection 


-0.020 
[van Hoek, 
2011] 


Assumed same as 
disutility value for 
influenza-like 
symptoms 


2 weeks 
[NHS 
choices, 
2013] 


-0.0008 


Back pain -0.046 
[van Hoek, 
2011] 


Based on ICD-9 
724 Back Disorder 


2 weeks Assumption -0.0018 


Diarrhoea -0.047 
[Nafees et al. 
2008] 


Sourced from small 
cell lung cancer 
study 


3 days Assumption -0.0004 


IFNβ-1a (Avonex) 


Headache -0.030 
[Sullivan et al. 
2006] 


Based on ICD-9 
346 Migraine 


2 days Assumption -0.0002 


Influenza-like 
symptoms 


-0.08 
[van Hoek, 
2011] 


 
1 day every dose 
(once weekly 
[Avonex SmPC]) 


[van Hoek, 
2011] 


-0.0114 


IFNβ-1a (Rebif 44µg) 


Headache -0.030 
[Sullivan et al. 
2006] 


Based on ICD-9 
346 Migraine 


2 days Assumption -0.0002 


Influenza-like 
symptoms 


-0.08 
[van Hoek, 
2011] 


 
1 day every dose 
(thrice weekly 
[Rebif SmPC]) 


[van Hoek, 
2011] 


-0.0343 


Injection site 
reaction 


-0.011 
[Boye et al. 
2011] 


Sourced from study 
evaluating diabetes 
population 


1 day every dose 
(thrice weekly 
[Rebif SmPC]) 


Assumption -0.0047 


IFNβ-1a (Rebif 22µg) 


Headache -0.0297 
[Sullivan et al. 
2006] 


Based on ICD-9 
346 Migraine 


2 days Assumption -0.0002 


Influenza-like 
symptoms 


-0.08 
[van Hoek, 
2011] 


 
1 day every dose 
(thrice weekly 
[Rebif SmPC]) 


[van Hoek, 
2011] 


-0.0343 


Injection site 
reaction 


-0.011 
[Boye et al. 
2011] 


Sourced from study 
evaluating diabetes 
population 


1 day every dose 
(thrice weekly 
[Rebif SmPC]) 


Assumption -0.0047 


IFNβ-1b 
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Influenza-like 
symptoms 


-0.08 
[van Hoek, 
2011] 


 


1 day every dose 
(every other day 
[Betaferon 
SmPC]) 


[van Hoek, 
2011] 


-0.040 


Injection site 
reaction 


-0.011 
[Boye et al. 
2011] 


Sourced from study 
evaluating diabetes 
population 


1 day every dose 
(every other day 
[Betaferon 
SmPC]) 


Assumption -0.0055 


 


 


Quality-of-life data used in cost-effectiveness analysis  


7.4.9 Please summarise the values you have chosen for your cost-effectiveness 


analysis in the following table, referencing values obtained in 


sections 7.4.3 to 7.4.8. Justify the choice of utility values, giving 


consideration to the reference case. 


Table B7.4.7 Summary of quality-of-life values for cost-effectiveness analysis 


State Utility value Confidence 
interval  


Reference in 
submission 


Justification 


RRMS  Orme, 2007 


EDSS 0: 0.870 


EDSS 1: 0.799 


EDSS 2: 0.705 


EDSS 3: 0.574 


EDSS 4: 0.610 


EDSS 5: 0.518 


EDSS 6: 0.460 


EDSS 7: 0.297 


EDSS 8: -0.049 


EDSS 9: -0.195 


 


 


   


   


   


   


   


   


   


 


(0.782, 0.958) 


(0.617, 0.523) 


(0.523, 0.886) 


(0.384, 0.763) 


(0.428, 0.791) 


(0.338, 0.698) 


(0.279, 0.642) 


(0.112, 0.481) 


(-0.289, 0.138) 


(-0.428, 0.039) 


 


Probabilistic 
variation using 
10% standard 
error (gamma) 


7.4.6 


 


 


 


 


 


 


 


 


 


 


 


7.4.3 


Orme data is used in the base 
case, with TEMSO in sensitivity 
analysis as data is only from 
EDSS 0-6. As discussed in 
Section B7.4.7, Orme is a more 
comprehensive source of utility 
since it is specifically for UK 
patients, provides values across 
all EDSS states and has been 
used in previous HTA UK 
assessments [Novartis, 2011]. 


SPMS Orme: 


0.045 less than 
RRMS 


(-0.076, -0.014) 
less than RRMS 


7.4.6 No specific SPMS data values 
area available; SPMS utilities are 
calculated from RRMS with a 
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weighted coefficient to reflect the 
progressive disease. 


Utility loss of 
relapse leading to 
hospitalisation  


Using Orme 
duration:  


-0.0589 


Using Gani 
duration:  


-0.0297 


Using Orme 
duration:  


(-0.0734, -
0.0444) 


Using Gani 
duration:  


(−0.0370, -
0.0224) 


 


7.4.6 Orme utility with Gani duration 
used in the base case. As 
discussed in 7.4.6, the 
percentage difference between 
relapses leading and not leading 
to hospitalisation from US study 
were applied to Orme disutility 
for relapse not leading to 
hospitalisation. This method was 
used as there is no reported UK 
literature for relapses leading to 
hospitalisation. Duration is 
applied to this disutility to 
calculate the disutility per 
relapse event. 


Utility loss of 
relapse not 
leading to 
hospitalisation  


Using Orme 
duration:  


-0.0178 


Using Gani 
duration:  


-0.0089 


Using Orme 
duration:  


(-0.0240, -
0.0155) 


Using Gani 
duration:  


(−0.0121, -
0.0058) 


 


7.4.6 Orme utility with Gani duration 
used in the base case. 
Assumption that the recent 
relapse disutility coefficient 
reported by Orme was for a 
relapse not leading to 
hospitalisation. Duration is 
applied to this disutility to 
calculate the disutility per 
relapse event. 


Caregiver 
disutility 


EDSS 0: 0.000 


EDSS 1: -0.001 


EDSS 2: -0.003 


EDSS 3: -0.009 


EDSS 4: -0.009 


EDSS 5: -0.020 


EDSS 6: -0.027 


EDSS 7: -0.053 


EDSS 8: -0.107 


EDSS 9: -0.140 


Probabilistic 
variation using 
10% standard 
error (gamma) 


7.4.6 From the NHS & PSS 
perspective, as defined by the 
reference case [NICE, 2008], 
disutility from caregivers should 
be included within the cost-
effectiveness analysis. Gani et al 
was the only source identified 
that detailed caregiver disutility. 
It is a relevant source for the 
economic evaluation since it 
includes UK perspective. 


Nausea -0.0001 Probabilistic 
variation using 
10% standard 
error (gamma) 


7.4.8 Annual disutility derived from 
utility loss per event, multiplied 
by the duration in months. 


Diarrhoea -0.0004 


Hair thinning -0.0070 


Fatigue -0.0004 


Arthralgia -0.0034 


Headache -0.0002 


Injection site 
reaction 


0.0000 


Influenza-like 
symptoms 


-0.0005 
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Immediate 
postinjection 
systemic 
reactions 


-0.0001 


Lower respiratory 
tract infection 


-0.0008 


Back pain -0.0018 


 


7.4.10 If clinical experts assessed the applicability of values available or 


estimated any values, please provide the following details2: 


 the criteria for selecting the experts 


 the number of experts approached 


 the number of experts who participated 


 declaration of potential conflict(s) of interest from each expert or 


medical specialist whose opinion was sought 


 the background information provided and its consistency with the 


totality of the evidence provided in the submission 


 the method used to collect the opinions 


 the medium used to collect opinions (for example, was information 


gathered by direct interview, telephone interview or self-administered 


questionnaire?)  


 the questions asked 


 whether iteration was used in the collation of opinions and if so, how it 


was used (for example, the Delphi technique).  


No clinical values in the model were estimated based on expert opinion.  


7.4.11 Please define what a patient experiences in the health states in terms of 


HRQL. Is it constant or does it cover potential variances? 


Firstly, patients transition through health states based on EDSS level and classification type (RRMS vs. SPMS). 


As discussed in Section B7.4.1, a patient will also experience increasing physical disability as their disease 


                                            
 
2
 Adapted from Pharmaceutical Benefits Advisory Committee (2008) Guidelines for preparing 


submissions to the Pharmaceutical Benefits Advisory Committee (Version 4.3). Canberra: 
Pharmaceutical Benefits Advisory Committee. 
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status progresses, in EDSS or conversion to SPMS. This increased physical disability will consequently increase 


psychosocial impact of the disease [Aronson, 1997]. The QOL of a multiple sclerosis patient will continue to 


decrease as their condition worsens in terms of EDSS and towards the final stages of the disease, a patient’s 


utility will decrease below zero, i.e. worse than death [Orme, 2007]. Consequently, in the cost-effectiveness 


model, the patient experiences reduced utility as they progress through health states from EDSS 0 to EDSS 9. 


Whilst in an EDSS state, a patient will experience relapses which will negatively impact QOL. The disutility 


associated with a relapse is dependent on severity, which is associated with hospitalisation requirements (see 


Section B7.4.6). Finally disutility due to adverse events from treatment also affects the final utility for each patient 


by EDSS state. 


Once a patient enters an EDSS health state, and relapses/treatment related adverse events are accounted for, 


the utility associated with the health state is constant for that annual cycle.  


 


7.4.12 Were any health effects identified in the literature or clinical trials excluded 


from the analysis? If so, why were they excluded?  


Although injection site reactions are included as a disutilities in the model for patients that experience this 


adverse event whilst receiving beta-interferon or glatiramer acetate, disutility associated with route of 


administration has not been included in the analysis [Prosser, 2004]. Including the utility associated with a 


preference of an oral alternative could improve the results for teriflunomide within the cost-effectiveness model. 


This has been highlighted in Section A. 


 


7.4.13 If appropriate, what was the baseline quality of life assumed in the 


analysis if different from health states? Were quality-of-life events taken 


from this baseline?  


QOL in terms of utility (Table B7.4.5) was based on EDSS level, for which the distribution is presented in Figure 


B7.3.1. 


 


7.4.14 Please clarify whether HRQL is assumed to be constant over time. If not, 


provide details of how HRQL changes with time. 
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The HRQL associated with each health state does not change over time although progression to different health 


states does change over time. Please see Section B7.4.11. 


 


7.4.15 Have the values in sections 7.4.3 to 7.4.8 been amended? If so, please 


describe how and why they have been altered and the methodology.  


None of the utility values derived in sections 7.4.3 to 7.4.8 have been amended. 
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7.5 Resource identification, measurement and valuation 


 


NHS costs 


7.5.1 Please describe how the clinical management of the condition is currently 


costed in the NHS in terms of reference costs and the payment by results 


(PbR) tariff. Provide the relevant Healthcare Resource Groups (HRG) and 


PbR codes and justify their selection. Please consider in reference to 


section 2. 


The costs of managing the condition using DMTs are captured by reference costs and the PbR tariff, in terms of 


administration, monitoring and adverse events. Management of multiple sclerosis patients treated with best 


supportive care has not been costed directly from reference costs and the payment by results (PbR) tariff. 


The guide to method of technology appraisal recommends the use of reduced resource prices that are 


transparent and can be consistently available across the NHS. Since the UK RSS applies to England and 


Wales, acquisition costs of beta-interferons and glatiramer acetate have been sourced from UK RSS [DoH 


Health Service Circular, 2002]. The annual cost of natalizumab has been derived from the British National 


Formulary (BNF) [BNF Tysabri, 2013]. There is a patient access scheme for fingolimod in existence but at time of 


submission, the annual cost had not been provided in confidence from the manufacturer so the list price was 


used (Table B7.5.1). 


Table B7.5.1 Acquisition costs of DMTs 


Treatment Dosage  Treatment regimen 
Total annual 
cost 


Teriflunomide 14 mg 
Teriflunomide 14mg once daily in oral 
form 


£13,529 


IFNβ-1a 44μg (Rebif) 44 µg 
44µg 3 times per week, self-injected 
subcutaneously 


£8,942 


IFNβ-1a 22μg (Rebif) 22 µg 
22µg 3 times per week, self-injected 
subcutaneously 


£7,513 


IFNβ-1a (Avonex) 30 µg 
30 µg once a week, self-injected 
subcutaneously 


£8,502 


IFNβ-1b 250 µg 
250 µg every other day, self-injected 
subcutaneously 


£7,259 


Glatiramer acetate 
1 mL vial 


20mg/mL 


20 mg per day, self-injected 
subcutaneously 


£5,823 


Fingolimod 
28-tab pack 


0.5 mg capsule 
0.5 mg once daily in oral form £19,110 


Natalizumab 15 mL vial 300 mg intravenous injection by a health £14,690 
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20 mg/mL professional every 4 weeks 


 


There are no administration costs for teriflunomide since it is an oral treatment. Although fingolimod is also an 


oral treatment, the SmPC recommends continuous ECG and blood pressure monitoring for 6 hours after the first 


dose of fingolimod, which has been costed as a day case for a multiple sclerosis patient. Beta-interferons and 


glatiramer acetate are self-injected by patients but there is an initial one-off cost of training by a clinical nurse 


specialist (Table B7.5.2). Natalizumab is administered as an IV infusion 13 times per year, incurring costs for 


time at medical facility and IV methylprednisolone. 


Table B7.5.2 Administration costs associated with DMTs 


Treatment 
Year 1 
cost 


Year 2 
cost 


Source Justification 


Teriflunomide £0 £0 - 
Oral so no administration 
costs 


IFNβ-1a (Avonex) £174 £0 


PSSRU 2012 Clinical 
nurse specialist with 
qualifications per hour (3 
hours @ £58) 


3 hours required for nurse 
to teach self-
administration; no 
administration following 
initial training 


IFNβ-1b £174 £0 


PSSRU 2012 Clinical 
nurse specialist with 
qualifications per hour (3 
hours @ £58) 


3 hours required for nurse 
to teach self-
administration; no 
administration following 
initial training 


IFNβ-1a (Rebif 44μg) £174 £0 


PSSRU 2012 Clinical 
nurse specialist with 
qualifications per hour (3 
hours @ £58) 


3 hours required for nurse 
to teach self-
administration; no 
administration following 
initial training 


IFNβ-1a (Rebif 22μg) £174 £0 


PSSRU 2012 Clinical 
nurse specialist with 
qualifications per hour (3 
hours @ £58) 


3 hours required for nurse 
to teach self-
administration; no 
administration following 
initial training 


Glatiramer acetate £174 £0 


PSSRU 2012 Clinical 
nurse specialist with 
qualifications per hour (3 
hours @ £58) 


3 hours required for nurse 
to teach self-
administration; no 
administration following 
initial training 


Fingolimod £474 £0 


NHS Reference Costs 
AA30C Medical Care of 
Patients with Multiple 
Sclerosis without CC Day 
Case @ £474 per visit. 


Continuous ECG and 
blood presume monitoring 
for 6 hours following first 
dose 


Natalizumab £6162 £6162 NHS Reference Costs 13 infusions per year 
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AA30C Medical Care of 
Patients with Multiple 
Sclerosis without CC Day 
Case @ £474 per visit. 


 


The monitoring resource associated with each DMT is shown in Table B7.5.3. The references for these values 


are obtained from SmPCs of each product where possible, and using the NICE fingolimod costing template 


[NICE, 2012(b)]. The costs associated with the monitoring resource in Table B7.5.3 are given in Table B7.5.4. 


Table B7.5.3 Monitoring resource use associated with DMTs 


Treatment 
Monitoring 
requirement 


Resource use 


year 1 


Resource use 


subsequent 
years 


Reference 


Teriflunomide 


Liver function test   
[Teriflunoide 
SmPC] 


Full blood count   
[Teriflunoide 
SmPC] 


Neurology visit 2 2 Assumption 


IFNβ-1a (Rebif) 


Liver function test 4 2 [Rebif SmPC] 


Full blood count 4 2 [Rebif SmPC] 


Neurology visit 2 2 [NICE, 2012(b)] 


IFNβ-1a (Avonex) 


Liver function test 4 2 [Avonex SmPC] 


Full blood count 4 2 [Avonex SmPC] 


Neurology visit 2 2 [NICE, 2012(b)] 


IFNβ-1b  


Liver function test 4 2 [Betaferon SmPC] 


Full blood count 4 2 [Betaferon SmPC] 


Neurology visit 2 2 [NICE, 2012(b)] 


Glatiramer 
acetate 


Neurology visit 2 2 [NICE, 2012(b)] 


Fingolimod 


Liver function test 6 2 [Gilenya SmPC] 


Full blood count 4 2 [Gilenya SmPC] 


Neurology visit 3 2 [NICE, 2012(b)] 


Ophthamology visit 1 0 [NICE, 2012(b)] 


Natalizumab 


Liver function test 2 2 [Tysabri SmPC] 


MRI scan 1 1 [Tysabri SmPC] 


Neurology visit 2 2 Assumption 
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Table B7.5.4 Monitoring costs associated with DMTs 


Monitoring requirement Reference costs / payment by results tariff Cost 


Liver function test 
NHS Reference costs 2011-12, Pathology services, 
Biochemistry DAP841 


£1.23 


Full blood count 
NHS Reference costs 2011-12, Pathology services, 
Haematology [Excluding Anti-Coagulant Services] 
DAP823 


£3.09 


MRI scan (to detect PML) 
Payment by Results other-mandatory tariff 2012-13, 
RA01A: Magnetic Resonance Imaging Scan, one area, 
no contrast, 19 years and over 


£153.00 


ECG 
NHS Reference costs 2011-12, EA47Z: 
Electrocardiogram Monitoring and Stress Testing 


£111.72 


Neurology visit 
NHS Reference costs 2011-12, Outpatient Attendances, 
Neurology 400 


£169 


Opthamology visit 
(treatment initiation) 


Payment by Results mandatory tariff 2012-13, 
Oupatient attendance: 130 Opthamology, Single 
professional, first attendance 


£115.00 


 


The costs associated with adverse events are given in Table B7.5.5. For many adverse events the associated 


cost is assumed to be only a telephone call between the patient and their MS nurse. The cost of a telephone call 


with an MS nurse was taken from the PSSRU Unit Costs of Health & Social Care 2012 [PSSRU, 2012]. 


Table B7.5.5 Costs of treatment of DMT adverse events 


Adverse 
events 


Associated cost Source Source cost 
Unit 
Cost 


Headache 
MS nurse phone 
call 


PSSRU 2012 Clinical nurse 
specialist with qualifications and 
average length of telephone call 


£58 per hour 


6 minutes 
£5.80 


Diarrhoea 
GP consultation + 
loperamide 


PSSRU 2012 GP with 
qualifications surgery consultation 
cost per patient contact lasting 
11.7 minutes 


BNF April 2013 loperamide 
hydrochloride 2 mg capsules, 30-
cap pack [BNF loperamide, 2013] 


£43 


 


£0.98 


£43.98 


Hair thinning 
MS nurse phone 
call 


PSSRU 2012 Clinical nurse 
specialist with qualifications and 
average length of telephone call 


£58 per hour 


6 minutes 
£5.80 


Nausea 
MS nurse phone 
call 


PSSRU 2012 Clinical nurse 
specialist with qualifications and 
average length of telephone call 


£58 per hour 


6 minutes 
£5.80 


Lower 
respiratory 
tract infection 


2 GP consultations 
+ 5-day regimen of 
amoxicillin 


PSSRU 2012 GP with 
qualifications cost per patient 
contact lasting 11.7 minutes 


£43 


 
£86.95 
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7.5.2 Please describe whether NHS reference costs or PbR tariffs are 


appropriate for costing the intervention being appraised. 


NHS reference costs 2011-12 have been used wherever possible in the cost-effectiveness analysis. When 


compared to PbR Tariff values, the NHS reference costs also allow for a greater level of granularity to be 


assessed.  


NHS reference costs and PbR tariffs have been used to differentiate the intervention costs from comparators in 


terms of administration, monitoring and adverse event costs. 


Where NHS reference costs have not been available or are irrelevant, alternative figures from literature have 


been used. In particular, defining an annual cost of the disease by disease classification and severity is difficult 


because there are so many factors to the management of multiple sclerosis. Disease costs are likely to increase 


with severity, in particular: inpatient care, outpatient care, consultations with specialists, consultations with other 


medical professionals, investigations/tests, prescribed medication, over-the-counter medication, professional 


non-medical care and informal non-medical care. The total cost of a relapse is also expected to include a wide 


range of medical and non-medical costs and thus has not been taken from reference costs or PbR tariffs. 


BNF April 2013 amoxicillin (as 
trihydrate) capsules 250 mg, net 
price 21 [BNF amoxicillin, 2013] 


£0.95 


Back pain GP consultation 
PSSRU 2012 GP with 
qualifications cost per patient 
contact lasting 11.7 minutes 


£43 £43.00 


Injection-site 
reaction 


MS nurse phone 
call 


PSSRU 2012 Clinical nurse 
specialist with qualifications and 
average length of telephone call 


£58 per hour 


6 minutes 
£5.80 


Influenza-like 
symptoms 


MS nurse phone 
call 


PSSRU 2012 Clinical nurse 
specialist with qualifications and 
average length of telephone call 


£58 per hour 


6 minutes £5.80 


Immediate 
post injection 
systemic 
reaction 


MS nurse phone 
call 


PSSRU 2012 Clinical nurse 
specialist with qualifications and 
average length of telephone call 


£58 per hour 


6 minutes 
£5.80 


Fatigue 
MS nurse phone 
call 


PSSRU 2012 Clinical nurse 
specialist with qualifications and 
average length of telephone call 


£58 per hour 


6 minutes 
£5.80 


Arthralgia 


GP consultation and 
3 days treatment 
with  
methylprednisolone 


BNF April 2013 
methylprednisolone 1 mg injection 
[BNF methylprednisolone, 2013] 


National Reference costs 2011-12 
Consultant lead Pain 
management (service code 191) 


£17.30 


 


£114.63 


 


£166.53 
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Resource identification, measurement and valuation studies 


7.5.3 Please provide a systematic search of relevant resource data for the UK. 


Include a search strategy and inclusion criteria, and consider published 


and unpublished studies. The search strategy used should be provided as 


in section 10.13, appendix 13. If the systematic search yields limited UK-


specific data, the search strategy may be extended to capture data from 


non-UK sources. Please give the following details of included studies: 


 country of study 


 date of study 


 applicability to UK clinical practice  


 cost valuations used in study 


 costs for use in economic analysis  


 technology costs. 


A systematic review was conducted to obtain all relevant cost and resource use studies in MS. 


The PICOS (population, interventions, comparators, outcomes and study type) principal was applied to define the 


following review questions: 


 “What are the direct and indirect costs associated with treating patients with multiple sclerosis?” 


 “What are the direct costs per relapse that lead to hospitalisation/do not lead to hospitalisation?” 


 “What is the acquisition costs associated with treatment for multiple sclerosis?” 


 “What are the costs of administration and monitoring of patients treated for multiple sclerosis?” 


 “What are the costs of adverse events associated with treating patients with multiple sclerosis?” 


Studies of interest were identified by searching a number of electronic databases which included Embase, 


Medline, Medline (R) In-Process, EconLIT and NHS EED. A search strategy was developed to identify studies 


indexed in Embase (this platform covers Embase, MEDLINE and MEDLINE (R) In-Process) and then modified 


for searches in OVIDSP (this platform covers EconLIT) and The Cochrane Library (this platform covers NHS 


EED) to account for differences in syntax and thesaurus headings. Searches were ran from 2007 to 2012 and 


included terms for free text and keywords (e.g. Medical Subject Heading (MESH) terms) with no restrictions on 


language of publication. To find additional references to those identified during database searching a grey 
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literature search was performed. Section 10.13, Appendix 10 details the search strategies, databases searched 


and subsequent results from the database sites searched. 


Searches were conducted on the 10th and 11th October 2012. References included for the review had to meet 


the pre-specified inclusion/exclusion criteria shown in Table B7.5.6. 


Table B7.5.6 Eligibility criteria used in cost and resource use systematic review 


Selection criteria Inclusion Exclusion 


Population  Adults with either RRMS or progressive 
MS (including SPMS or PRMS) 


 UK 


 Primary progressive multiple 
sclerosis (PPMS) 


Cost 


 


 Direct medical costs (e.g. ambulatory 
costs, inpatient costs, tests, non-DMT 
costs) 


 Other direct costs (e.g. services, 
investments, other OTC treatments) 


 Informal care costs 


 Direct costs per relapse (not leading to 
hospitalisation) 


 Direct costs per relapse (leading to 
hospitalisation) 


 Drug acquisition costs 


 Drug administration costs 


 Drug monitoring costs 


 Indirect costs (e.g. short-term 
absence, reduced hours, 
early retirement) 


 


Duplicates were removed for all records obtained in the searches and then a manual review of the titles and 


abstracts was undertaken using the inclusion/exclusion criteria to identify papers to be included in the review 


(also known as first passing). This was performed by two independent reviewers and discrepancies were 


resolved by a third independent reviewer. Full-text papers identified at first pass were then evaluated and 


included for review based on the inclusion/exclusion criteria. 


The following databases were searched: Embase, Medline, Medline (R) In-Process, EconLIT and NHS EED and 


a total of 247 records were found after duplicates were removed. These 247 records were then reviewed by 


hand, by screening the title and abstract of which 19 were included. The full-text articles of these 19 records with 


4 records from grey literature were then obtained to assess eligibility resulting in 18 studies that met 


inclusion/exclusion criteria and as such identified as evaluating cost and resource use in MS. 


Figure B7.5.1 contains a flow diagram which illustrates the numbers of studies included and excluded at each 


stage of the systematic review. 
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Figure B7.5.1 Flow diagram for the cost and resource use systematic review 


 


Identified cost and resource use studies 


Of the 18 studies included in the full review, 3 were implemented in the model and are summarised in Table 


B7.5.7 below. 


Table B7.5.7 Summary of identified cost and resource use studies implemented in the model 


 [Dee et al. 2012] 


Country of study Ireland 


Date of study 24 November 2010 


Applicability to UK 
clinical practice 


Appropriate. 


Cost valuations N/A 


References identified 


through database 


searching: 247


References for title 


and abstract 


screening: 247


Full-text articles 


excluded, with 


reasons: 5


Population: 1


Article Unobtainable: 


4


References included 


in review: 18


References excluded 


during the title and 


abstract screening: 


228


References 


implemented in the 


model: 3


Full-text articles 


assessed for eligibility: 


19


Additional references 


identified through grey 


literature: 4
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used in study 


Costs for use in 
economic analysis 


Using data from the six large neurology centres the average length of stay 
for a neurology bed. 


MS admission in 2007 was calculated as 10.71 days. Only about 20% of MS 
relapses are treated as in-patients, the remaining 80% attend as day cases 
for 5 days steroid treatment. 


Technology costs N/A 


 [Karampampa et al. 2012] 


Country of study UK 


Date of study 2009 


Applicability to UK 
clinical practice 


Appropriate 


Cost valuations 
used in study 


Patients self-completed a questionnaire in English using a web-based 
electronic data capturing system. 


Costs for use in 
economic analysis 


See Figure B7.5.2 


Technology costs N/A 


 [Tyas et al. 2007] 


Country of study UK 


Date of study 2005 


Applicability to UK 
clinical practice 


Appropriate 


Cost valuations 
used in study 


Questionnaires were completed by the patient. 


Costs for use in 
economic analysis 


See Figure B7.5.3 


Technology costs N/A 
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Figure B7.5.2 Data extracted from Karampampa et al. 2012 
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Figure B7.5.3 Data extracted from Tyas et al. 2007 


 


 


7.5.4 If clinical experts assessed the applicability of values available or 


estimated any values, please provide the following details3: 


 the criteria for selecting the experts 


 the number of experts approached 


 the number of experts who participated 


 declaration of potential conflict(s) of interest from each expert or 


medical specialist whose opinion was sought 


 the background information provided and its consistency with the 


totality of the evidence provided in the submission 


 the method used to collect the opinions 


                                            
 
3
 Adapted from Pharmaceutical Benefits Advisory Committee (2008) Guidelines for preparing 


submissions to the Pharmaceutical Benefits Advisory Committee (Version 4.3). Canberra: 
Pharmaceutical Benefits Advisory Committee. 
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 the medium used to collect opinions (for example, was information 


gathered by direct interview, telephone interview or self-administered 


questionnaire?)  


 the questions asked 


 whether iteration was used in the collation of opinions and if so, how it 


was used (for example, the Delphi technique).  


As discussed in Section B7.3.5, interviews were conducted with three neurologists from England and Wales. 


Monitoring resource use derived from SmPCs and NICE costing templates were assessed by the three experts 


to ensure it accurately reflects the monitoring that occurs with DMTs in clinical practice [Genzyme KOL interview 


report, 2013]. The experts were also asked if they believed the cost of the resource was an accurate reflection of 


what they would expect. 


The experts’ monitoring of fingolimod varied in terms of the number of liver function tests, full blood counts and 


neurology visits. Since the difference may be local variation or clinician preference, the conservative approach 


has been taken of sourcing these values from the NICE fingolimod costing template [NICE, 2012(b)]. Similarly 


there was local variation in the number of neurology visits for all other DMTs; the NICE fingolimod costing 


template states two per year but one expert believed there would be four in the first year and two in subsequent 


years. Again the conservative approach has been taken to use the more robust source: the NICE fingolimod 


costing template. However, even if the NICE fingolimod costing template does underestimate the number of 


neurology visits, an increase would apply to all DMTs so the ICER would not change significantly. 


Furthermore, the experts believed that the high number of LFTs and FBCs would not happen in clinical practice 


(Table B7.5.3). They believed they would only be conducted if a patient was showing symptoms. One expert 


stated that the tests were done in the trial to assess abnormalities but in clinical practice such a high number of 


tests would not be conducted. Despite clinical opinion, the number of tests has been aligned with the SmPC 


[Teriflunomide SmPC]. 


 


Intervention and comparators’ costs  


7.5.5 Please summarise the cost of each treatment in the following table. 


Cross-reference to other sections of the submission; for example, drugs 


costs should be cross-referenced to sections 1.10 and 1.11. Provide a 


rationale for the choice of values used in the cost-effectiveness model 


discussed in section B7.2.2.  
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A summary of the acquisition costs, administration and monitoring costs for each DMT, which were individually 


detailed in section B7.5.1, is summarised in Table B7.5.8. All costs in Table B7.5.8 are assumed to stay constant 


for all health states; they do not vary by EDSS or classification of RRMS or SPMS. 


Table B7.5.8 Annual costs associated with the technologies in the economic model 


 
Technology 


cost 


Administration 
cost 


(year 1) 


Administration 
cost 


(year 2+) 


Monitoring 
cost 


(year 1) 


Monitoring 
cost  


(year 2+) 


Total 


(year 1) 


Total 


(year 2+) 


Teriflunomide 13,529.00 0 0 407.12 368.24 13,936.12 13,897.24 


IFNβ-1a 44µg 


(Rebif) 
8,942.00 174.00 0 355.28 346.64 9,471.28 9,288.64 


IFNβ-1a 22µg 


(Rebif) 
7,513.00 174.00 0 355.28 346.64 8,042.28 7,859.64 


IFNβ-1a 
(Avonex) 


8,502.00 174.00 0 355.28 346.64 9,031.28 8,848.64 


IFNβ-1b 7,259.00 174.00 0 355.28 346.64 7,788.28 7,605.64 


Glatiramer 
acetate 


5,823.00 174.00 0 338.00 338.00 6,335.00 6,161.00 


Fingolimod 19,110.00 474.00 0 641.74 346.64 20,225.74 19,456.64 


Natalizumab 14,690.00 6162.00 6162.00 493.46 493.46 21,345.46 21,795.26 


Blended 
comparator 


7,721.08 174.00 0 351.22 344.61 8,246.30 8,065.69 


 


Health-state costs 


7.5.6 Please summarise, if appropriate, the costs included in each health state. 


Cross-reference to other sections of the submission for the resource 


costs. Provide a rationale for the choice of values used in the cost-


effectiveness model. The health states should refer to the states in section 


B7.2.4. 


There are significant changes in costs per health state. As seen in Figure B7.5.2 and Figure B7.5.3, the natural 


history costs rapidly increase by disease severity. From the literature search detailed in Section B7.5.3, two 


sources of natural history costs were obtained. In the base case scenario, costs are from Tyas et al as this 


source is well cited and consistent with two previous NICE submissions [Tyas et al. 2007; Biogen, 2006; 


Novartis, 2011]. Only direct medical costs and other direct costs have been applied to the analysis; indirect costs 


are not consistent with the NHS & PSS perspective. 
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EDSS 3 Direct medical costs 1315.10 1477.707 


 Other direct costs 9565.40 2101.749 


 Total 10880.51 3579.456 


EDSS 4 Direct medical costs 1294.09 2856.533 


 Other direct costs 6461.81 11315.17 


 Total 7755.90 14171.7 


EDSS 5 Direct medical costs 2056.70 2856.533 


 Other direct costs 9488.77 11315.17 


 Total 11545.48 14171.7 


EDSS 6 Direct medical costs 3025.73 2856.533 


 Other direct costs 9811.37 11315.17 


 Total 12837.10 14171.7 


EDSS 7 Direct medical costs 8595.14 4350.72 


 Other direct costs 15761.47 45311.21 


 Total 24356.62 49661.93 


EDSS 8 Direct medical costs 13806.12 4350.72 


 Other direct costs 20810.53 45311.21 


 Total 34616.65 49661.93 


EDSS 9 Direct medical costs 19704.31 4350.72 


 Other direct costs 12914.96 45311.21 


 Total 32619.28 49661.93 


EDSS 10 Direct medical costs 0 0 


 Other direct costs 0 0 


 Total 0 0 
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Adverse-event costs 


7.5.7 Please summarise the costs for each adverse event listed in section B6.9 


(Adverse events). These should include the costs of therapies identified in 


sections 2.7 and 2.8. Cross-reference to other sections of the submission 


for the resource costs. Provide a rationale for the choice of values used in 


the cost-effectiveness model discussed in section B7.2.2.  


Details of the adverse events that have been included in the model and justification for inclusion/exclusion are 


detailed in section B7.3.1. The costs associated with each adverse event are detailed in Table B7.5.10. 


Table B7.5.10 List of adverse events and summary of costs included in the economic model 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


Miscellaneous costs 


7.5.8 Please describe any additional costs that have not been covered 


anywhere else (for example, PSS costs). If none, please state.  


Adverse event Items Cost details Unit Cost 


Headache Staff costs MS nurse phone call £5.80 


Diarrhoea 


Staff costs GP consultation  


Technology costs 
Loperamide 
hydrochloride 


£43.98 


Hair thinning Staff costs MS nurse phone call £5.80 


Nausea Staff costs MS nurse phone call £5.80 


Lower respiratory 
tract infection 


Staff costs 2 GP consultations £86.00 


Technology costs 
5-day regimen of 
amoxicillin 


£0.95 


Total   


Back pain Staff costs GP consultation £43.00 


Injection-site reaction Staff costs MS nurse phone call £5.80 


Influenza-like 
symptoms 


Staff costs MS nurse phone call £5.80 


Immediate post 
injection systemic 
reaction 


Staff costs MS nurse phone call £5.80 


Fatigue Staff costs MS nurse phone call £5.80 


Arthralgia 


Staff costs GP consultation and  £114.63 


Technology costs 
3 days treatment with  
methylprednisolone 


£51.90 


Total  £166.53 
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In addition to costs associated with DMTs and natural history costs, there are also costs associated with 


hospitalisations. As detailed in section B7.2.5, relapses in the model are captured by those that lead to 


hospitalisation and those that do not. Two sources were identified in the literature review for relapses costs (see 


Section B7.5.3). As discussed in section B7.5.6, Tyas et al is a robust study of costs associated with MS. 


However, Tyas does not differentiate between costs of relapses leading to hospitalisation and those that do not. 


Therefore, although natural history costs are sourced from Tyas in the base case, costs of relapse are sourced 


from Dee et al. which used data collected from Irish neurology centres to obtain a length of hospital stay of 10.7 


days from relapse. Relapses not leading to hospitalisation require 5 days steroid treatment as day cases. UK 


NHS reference costs have been substituted for the HIPE Irish costs used in the publication to gain a UK 


equivalent cost. Table B7.5.11 provides details of the calculation of relapse costs. The relapse costs used in the 


base case and sensitivity analysis are detailed in Table B7.5.12. 


Table B7.5.11 Cost calculations for costs associated with relapses [Dee et al. 2012] 


Parameter Resource use Number 
of days 


Source of cost Cost 
per day 


Cost calculation 
for relapses 
leading to 
hospitalisation 


Length of stay 
of relapse 
leading to 
hospitalisation 


10.71 National Reference Costs 2011-12 
Regular Day / Night Admissions. Service 
code AA30B: Medical Care of Patients 
with Multiple Sclerosis without CC 


£575.58 


Cost calculation 
for relapses not 
leading to 
hospitalisation 


Days of 
steroid 
treatment 


5 National Reference Costs 2011-12- 
Outpatient Attendances Data. Service 
code 400: Neurology 


£168.93 


 


Table B7.5.12 Costs associated with relapses included in the economic model 


 


 


 


 


Category 
Base case cost 
[Dee, 2012] 


Sensitivity analysis 
cost [Tyas, 2007] 


Relapse not leading to 
hospitalisation 


£ 844.65 £ 2,006.03 


Relapse leading to 
hospitalisation 


£ 6,164.46 £ 2,006.03 
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7.6 Sensitivity analysis 


 


7.6.1 Has the uncertainty around structural assumptions been investigated? 


Provide details of how this was investigated, including a description of the 


alternative scenarios in the analysis.  


To test structural uncertainty within the cost-effectiveness model, a number of scenario analyses were 


performed. Firstly, incremental results were presented including all potential comparators in the model. Secondly, 


treatment sequencing was introduced to reflect current clinical practice more accurately (see Table B7.6.1). 


Finally, structural scenario analyses of assumptions regarding active RRMS patient population, discount rates 


and long-term treatment effect and discontinuations were explored (see Table B7.6.2). 


The treatment sequences explored were reflective of those used by interviewed KOLs. As discussed in Section 


B7.2.2, there is so much diversity in the disease progression of the every patient that it is unfeasible to elicit a 


‘typical’ treatment pathway for a patient diagnosed with RRMS. The tested scenarios were designed to capture 


the range in cost-effectiveness over treatment pathways that a patient in England and Wales may experience. In 


two scenarios, it is assumed that when a patient receives fingolimod, the patient has developed HA disease 


(scenarios 1 and 3 in Table B7.6.1). Similarly, in an additional two scenarios it is assumed that when a patient 


receives natalizumab, the patient has developed RES (scenarios 2 and 2 in Table B7.6.1). Since the PAS price 


of fingolimod is unknown, a range of possible prices have been tested within the treatment sequencing scenario 


analysis, in line with NICE guidance [NICE, 2008]. 


Table B7.6.1 Treatment sequences tested in scenario analyses due to uncertainty in fixed patent 
treatment pathway in MS 


Scenario 


Intervention sequence Comparator sequence 


1st  2nd  3rd 1st  2nd  3rd  


Base case Teriflunomide BSC BSC 
Blended 
comparator 


BSC BSC 


1 Teriflunomide Fingolimod BSC 
Blended 
comparator 


Fingolimod BSC 


2 Teriflunomide Natalizumab BSC 
Blended 
comparator 


Natalizumab BSC 


3 Teriflunomide 
Blended 
comparator 


Fingolimod 
Blended 
comparator 


Blended 
comparator 


Fingolimod 


4 Teriflunomide 
Blended 
comparator 


Natalizumab 
Blended 
comparator 


Blended 
comparator 


Natalizumab 
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Table B7.6.2 Structural uncertainty analyses performed in the economic model 


Area of 
uncertainty 


Base case Alternative scenarios Justification 


Extrapolation of 
clinical 
parameters over 
duration of 
model 


No waning of 
treatment effect 


Treatment effect reduction 
by 50% after 5 years 


See Section B7.3.2 


Treatment effect reduction 
by 25% after 5 years 


See Section B7.3.2 


Rate of 
discontinuation 
wanes to 50% after 
year 2 


No waning of 
discontinuation 


See Section B7.3.1 


Rate of discontinuation 
reduction by 75% after 
year 2 


See Section B7.3.1 


RRMS 
population 


London Ontario (all 
RRMS) combined 
with TOWER and 
TEMSO transitions 
probabilities from 
EDSS 0 


London Ontario (active 
RRMS) combined with 
TOWER and TEMSO 
transitions probabilities 
from EDSS 0 


See Section B7.2.5 


Rebif 
comparator 


In the incremental 
analsyis, separate 
ICERs are 
presented for Rebif 
22μg and 44μg 


Aggregated ICER of 
deterministic Rebif 22μg 
and 44μg ICERs using 
weighting of market share 


See Section B7.2.7 


Discount rates 
for costs and 
outcomes 


3.5% 


0% 
Recommended by NICE 
[NICE, 2008] 


6% 
Recommended by NICE 
[NICE, 2008] 


Treatment within 
SPMS 


No patients treated 
in SPMS (SPMS 
stopping rule EDSS 
0 for all treatments) 


Stopping rule for SPMS at 
EDSS 7 for IFNβ-1a 
(Rebif) and IFNβ-1b only; 
all other treatments EDSS 
0 SPMS stopping rule 


IFNβ-1a (Rebif) and IFNβ-1b 
licences include SPMS. See 
Section B7.2.8 


No treatment 
effect on 
relapses or 
proportion of 
relapses leading 
to 
hospitalisation 


ARR from MTC and 
proportions or 
relapses leading to 
hospitalisation from 
published literature 


Only treatment effect on 3-
month SAD 


Treatment effect on disability 
progression indirectly impacts 
relapses so there may be 
some double-counting when 
modelling treatment effect on 
both relapses and disability 
progression [NICE, 2011(b)] 


 


7.6.2 Which variables were subject to deterministic sensitivity analysis? How 


were they varied and what was the rationale for this? If any parameters or 


variables listed in section B7.3.6 (Summary of selected values) were 


omitted from sensitivity analysis, please provide the rationale. 
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One-way deterministic sensitivity analyses (DSA) were performed for teriflunomide versus blended comparator to 


test variation of parameters through upper and lower confidence intervals where possible, 10% variation in the 


absence of standard errors (Table B7.6.3 and B7.6.4). Drug costs were omitted as these are assumed to have 


no variation. Additionally, three-way parameter sensitivity analysis was performed for the clinical parameters 


sourced from the MTC (3-month SAD, ARR, withdrawal) on both teriflunomide versus blended comparator as 


well as teriflunomide versus incremental results (beta-interferons and glatiramer acetate).  


Table B7.6.3 Deterministic one-way parameter uncertainty analyses performed in the economic model 
presented through tornado diagram for teriflunomide versus blended comparator 


Area of 
uncertainty 


Parameter Variation 
Reference to 
submission 


Clinical data 


Hazard ratio of sustained 
disability progression 


95% confidence intervals Section B7.3.2 


ARR 95% confidence intervals Section B7.3.1 


Withdrawal 95% confidence intervals Section B7.3.1 


Proportion hospitalised RR 10% Section B7.3.1 


Quality of life 


EQ-5D utilities by EDSS score 
and MS classification 


95% confidence intervals Section B7.4.6 


Adverse event disutility 10% Section B7.4.8 


Carer disutility 10% Section B7.4.6 


Disutility of relapse leading to 
hospitalisation 


10% Section B7.4.6 


Disutility of relapse not leading 
to hospitalisation 


10% Section B7.4.6 


Cost and 
resource use 
parameters 


Administration costs 10% Section B7.4.1 


Monitoring costs 10% Section B7.4.1 


Total adverse events 10% Section B7.4.7 


Cost of relapse leading to 
hospitalisation 


10% Section B7.4.8 


Cost of relapse not leading to 
hospitalisation 


10% Section B7.4.8 


Disease costs (direct medical, 
indirect medical, other direct) 


10% Section B7.5.6 


 


Table B7.6.4 Deterministic parameter uncertainty analyses performed in the economic model to test 
sources of data used 


Area of 
uncertainty 


Base case Alternative scenarios Reference to submission 


Clinical data 
Sourced from base 
case MTC (Post-
2000, ≥80% RRMS) 


Sourced from sensitivity 
analysis MTC (All-years, 
≥80% RRMS) 


See Additional Appendix 2 
and Section B7.3.1 
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Different 
probabilities of 
adverse events in 
year 1 to 
subsequent years 


Adverse event probability 
in all years equal to 
derived probability for year 
1 


See Section B7.3.1 


Cost sources 


Natural history 
costs from Tyas, 
2007 


Natural history costs from 
Karampampa, 2012 


See Section B7.5.6 


Relapse costs from 
Dee, 2012 


Relapse costs from Tyas, 
2007 


See Section B7.5.8 


Utility sources 


Baseline EDSS 
utility score from 
Orme, 2007 


Baseline EDSS utility score 
from TEMSO study 


See Section B7.4.7 


Disutility of relapse 
from Orme, 2007 


Disutility of relapse from 
Gani, 2008 


See Section B7.4.6 


Initial EDSS 
distribution from UK 
risk-sharing scheme 


Initial EDSS distribution 
from TOWER and TEMSO 
studies 


See Section B7.3.1 


Starting age and 
male: female ratio 
from UK risk-
sharing scheme 


Starting age and male: 
female ratio from TOWER 
and TEMSO studies 


See Section B7.3.1 


Natural history 
relapse rate from 
Held, 2005 


Natural history relapse rate 
from Patzold, 1982 


See Section B7.3.1 


Proportion of 
relapses leading to 
hospitalisation from 
Dee, 2012 


Proportion of relapses 
leading to hospitalisation 
from  placebo arms of 
TEMSO study 


See Section B7.3.1 


Fingolimod annual 
price set as list 
price of £19,110 


Possible PAS prices of 
£11,000, £13,000 and 
£15,000 


At the time of analysis, the 
manufacturer had not 
provided the PAS acquisition 
price of fingolimod so a range 
of plausible prices are tested  


 


7.6.3 Was PSA undertaken? If not, why not? If it was, the distributions and their 


sources should be clearly stated if different from those in section B7.3.6, 


including the derivation and value of ‘priors’. If any parameters or 


variables were omitted from sensitivity analysis, please provide the 


rationale for the omission(s). 


Table B7.6.5 details which parameters were included in the PSA along with the distribution used to generate 


stochastic values. Natural history transition probabilities from London Ontario and placebo arms of 


TEMSO/TOWER were omitted from the probabilistic sensitivity analysis because there are small sample sizes in 
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high RRMS EDSS states and low SPMS EDSS states resulting in unrealistic stochastic transition probabilities 


that would not be feasible in clinical practice. The probabilities of conversion from RRMS to SPMS estimated 


from London Ontario were also excluded for the same reason. Transition probability variation was captured by 


varying the hazard ratio of disability probabilistically which is applied to the natural history transitions to create 


the treatment transitions matrices (see Section B7.3.2). Furthermore, parameter sensitivity analysis was 


performed using active RRMS patients rather than the base case of all RRMS patients. 


Table B7.6.5 Parameters included in probabilistic sensitivity analysis (PSA) 


Parameter Included 
in PSA 


Distribution Derivation of priors or assumptions 


Discount rates on costs 
and outcomes 


No - - 


Time horizon No - - 


Initial EDSS distribution  - - 


Baseline characteristics 
of cohort (male to female 
ratio and age) 


No - - 


Natural history transition 
matrices 


No - - 


Natural history RRMS to 
SPMS conversion 
probabilities 


No - - 


Natural history relapse 
rate 


Yes Normal Assumption of 10% standard error 


Natural history proportion 
of relapses leading to 
hospitalisation 


Yes Beta - 


3-month SAD HRs Yes Gamma Standard error derived from 95% 
confidence intervals sourced from MTC 


ARRs Yes Gamma Standard error derived from 95% 
confidence intervals sourced from MTC 


Proportion hospitalised Yes Gamma Assumption of 10% standard error 


Withdrawal rates Yes Beta Standard error derived from 95% 
confidence intervals sourced from MTC 


Disease costs (direct 
medical, indirect medical, 
other direct) 


Yes Gamma Assumption of 10% standard error 


Cost of relapse Yes Gamma Assumption of 10% standard error 


Drug acquisition costs No - - 


Administration costs Yes Gamma Assumption of 10% standard error 


Monitoring costs Yes Gamma Assumption of 10% standard error 


Adverse event costs Yes Gamma Assumption of 10% standard error 


Utility values per EDSS 
and MS classification 


Yes Gamma Assumption of 10% standard error. 
95% confidence intervals were not 
used as these were only available for 
the base case data source, not the 
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sensitivity analysis 


Disutility per relapse Yes Gamma Assumption of 10% standard error 


Disutility of adverse 
events 


Yes Gamma Assumption of 10% standard error 


 


 


7.7 Results 


 


Clinical outcomes from the model 


7.7.1 For the outcomes highlighted in the decision problem (see section 5), 


please provide the corresponding outcomes from the model and compare 


them with clinically important outcomes such as those reported in clinical 


trials. Discuss reasons for any differences between modelled and 


observed results (for example, adjustment for cross-over). Please use the 


following table format for each comparator with relevant outcomes 


included. 


The outcomes described in the decision problem (see Table A5.1 in Section A5) are assessed comparing 


appropriate trial outcomes to the outcomes in the Teriflunomide 14mg arm from the cost-effectiveness base case 


model (see Table B7.7.1). The model estimated higher disability progression and relapses than occurred in the 


trial. Consequently, the model prediction of quality of life was lower than observed in the clinical trials of 


teriflunomide and mortality was higher in the model. The change in disability progression is the driver of the 


model since each clinical parameter is dependent on the health state and disability progression is the transition 


between health states. 
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Table B7.7.1 Summary of teriflunomide model results compared with clinical data 


Outcome tested Specific parameter Clinical trial result Model result 


Disability / Symptoms 
of multiple sclerosis / 
Freedom of disease 
activity 


Change in mean EDSS from 
baseline 


TOWER 0.038 (1.4%) 


(at week 108) 


TEMSO 0.339 (4.9%) 


(at week 96) 


0.53 (14.5%) 


(at year 2) 


Relapse rate / 
Severity of relapse / 
Resource utilisation: 
hospitalisation 


Average number of relapses 
leading to hospitalisation per 
patient in 2 years 


TEMSO 0.111 


(n=40 relapses) 
0.207 


Average number of relapses 
not leading to hospitalisation 
per patient in 2 years 


TEMSO 0.522 


(n=187 relapses) 
1.167 


Health related quality 
of life 


Change in EQ-5D from 
baseline 


TEMSO -0.006 (-0.82%) 


(at week 96) 


-0.103 (-17.2%) 


(at week 104) 


Mortality 2-year mortality 
0.0028% (No deaths 
occurred in TEMSO, 2 deaths 
in TOWER) 


0.0039% 


 


The population in the clinical trials was milder than one might expect to see in clinical practice, evidenced by the 


difference in EDSS distribution of the cohort that started TOWER and TEMSO compared to the risk--sharing 


scheme (see Table B7.3.10). Therefore, one would expect that the model output using baseline characteristics of 


the risk-sharing scheme would show, as it has done, more change in disability progression and relapses than the 


clinical trials [Boggild, 2009]. The increased disability progression modelled impacts quality of life and mortality 


so these are also estimated to be greater than the observations from clinical trials. An estimation of the impact of 


severe disease is a conservative approach; the costs are higher than one would expect to incur in practice. 


The clinical trial cohort being at an earlier stage of the disease also impacted the time to conversion to SPMS. 


65% of RRMS patients not treated with a DMT will develop SPMS within 15 years of diagnosis [NICE Final 


Scope]. The economic model estimated that at year 15, 90% of patients will have converted to SPMS. However, 


this is 15 years since modelled treatment initiation rather than 15 years since diagnoses. Since teriflunomide 


slows disability progression and probability of conversion is increased with EDSS (see Table B7.3.9), the 


proportion of patients converted to SPMS should be less than placebo. The model accurately reflected this 


assumption, with 87% of the cohort modelled as converting to SPMS by year 15 following treatment intiation (see 


Figure B7.7.1). This assumption is also comparable to an estimate by Trojano et al that approximately 90% of 


untreated RRMS patients will transition to SPMS after 20–25 years [Trojano et al. 2003]. 
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Figure B7.7.1 Conversion of teriflunomide cohort to SPMS 


 


Wynia et al found that the probabilities of mortality of a cohort with starting age 51 years over a five-year period 


for EDSS intervals were 1.4% for 0<EDSS<4.5, 5.8% for 4.5≤EDSS<7 and 23.7% for 7≤EDSS<10 [Wynia et al. 


2012]. However, it was estimated that cohort observed had a higher progress of disease than other studies 


indicating that these mortality rates could be an overestimation. The model BSC results for years 13 to 18, 


corresponding to age 51 to 55, are 1.56% for 0<EDSS≤5, 3.20% for  6≤EDSS≤7 and 9.71% for 8≤EDSS<10. 


Thus the model outputs are lower than the published mortality rates as expected the modelled cohort is milder 


than the cohort observed in Wynia et al. 


 


7.7.2 Please provide (if appropriate) the proportion of the cohort in the health 


state over time (Markov trace) for each state, supplying one for each 


comparator.  


The mid-year estimate Markov traces for teriflunomide and the blended comparator are presented in Additional 


Appendix 11. The Markov traces show that after one year of treatment, 24% of the cohort are no longer receiving 


teriflunomide. This is a consequence of disease progression, withdrawal and stopping rule at EDSS 7 (4.5% of 


the initial cohort had EDSS of 7). In comparison, a slightly greater proportion of the cohort remains on treatment 


with the blended comparator after one year. 


 


7.7.3 Please provide details of how the model assumes QALYs accrued over 


time. For example, Markov traces can be used to demonstrate QALYs 


accrued in each health state over time. 


The total QALYs from a cohort are composed of: health state utility, adverse event disutility, caregiver disutility 


and relapse disutility. Utility scores for each health state are added to caregiver disutility per health state and 
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applied to the Markov trace for each treatment to give the EDSS utility for the cohort. Relapse rates and adverse 


event disutilities are also applied to Markov traces separately. The three sets of the utility per health state over 


time are combined and accrued QALYs calculated. Discounted cumulative QALYs over time for teriflunomide 


and the blended comparator are presented in Table B7.7.2. 


Table B7.7.2 Teriflunomide and Blended comparator accrued deterministic QALYs over time 


 Teriflunomide Blended comparator 


Year 
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1 0.56 -0.01 0.00 -0.01 0.54 0.56 -0.01 0.00 -0.01 0.55 


2 1.07 -0.01 -0.01 -0.02 1.03 1.06 -0.01 -0.01 -0.01 1.03 


3 1.51 -0.02 -0.01 -0.02 1.47 1.49 -0.02 -0.01 -0.01 1.45 


4 1.90 -0.02 -0.01 -0.02 1.85 1.87 -0.02 -0.01 -0.01 1.82 


5 2.24 -0.03 -0.02 -0.02 2.18 2.19 -0.03 -0.02 -0.02 2.13 


6 2.53 -0.03 -0.02 -0.02 2.46 2.46 -0.03 -0.02 -0.02 2.40 


7 2.78 -0.03 -0.02 -0.02 2.70 2.69 -0.03 -0.02 -0.02 2.62 


8 2.99 -0.04 -0.03 -0.02 2.90 2.88 -0.04 -0.03 -0.02 2.80 


9 3.16 -0.04 -0.03 -0.02 3.07 3.03 -0.04 -0.03 -0.02 2.94 


10 3.30 -0.05 -0.03 -0.02 3.20 3.16 -0.05 -0.03 -0.02 3.06 


11 3.41 -0.05 -0.04 -0.02 3.31 3.26 -0.05 -0.04 -0.02 3.15 


12 3.50 -0.06 -0.04 -0.02 3.39 3.33 -0.06 -0.04 -0.02 3.22 


13 3.57 -0.06 -0.04 -0.02 3.45 3.38 -0.06 -0.04 -0.02 3.26 


14 3.62 -0.06 -0.05 -0.02 3.50 3.42 -0.06 -0.05 -0.02 3.30 


15 3.66 -0.07 -0.05 -0.02 3.53 3.45 -0.07 -0.05 -0.02 3.31 


16 3.68 -0.07 -0.05 -0.02 3.55 3.46 -0.07 -0.05 -0.02 3.32 


17 3.70 -0.07 -0.05 -0.02 3.55 3.47 -0.07 -0.05 -0.02 3.32 


18 3.70 -0.08 -0.06 -0.02 3.55 3.46 -0.08 -0.06 -0.02 3.31 


19 3.70 -0.08 -0.06 -0.02 3.55 3.45 -0.08 -0.06 -0.02 3.30 


20 3.69 -0.08 -0.06 -0.02 3.53 3.44 -0.08 -0.06 -0.02 3.28 


21 3.68 -0.08 -0.06 -0.02 3.52 3.42 -0.08 -0.06 -0.02 3.26 


22 3.67 -0.09 -0.06 -0.02 3.50 3.40 -0.09 -0.06 -0.02 3.23 


23 3.65 -0.09 -0.07 -0.02 3.48 3.38 -0.09 -0.07 -0.02 3.21 


24 3.63 -0.09 -0.07 -0.02 3.45 3.36 -0.09 -0.07 -0.02 3.18 


25 3.61 -0.09 -0.07 -0.02 3.43 3.33 -0.09 -0.07 -0.02 3.15 


26 3.59 -0.09 -0.07 -0.02 3.40 3.31 -0.09 -0.07 -0.02 3.13 


27 3.56 -0.09 -0.07 -0.02 3.38 3.29 -0.09 -0.07 -0.02 3.10 
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28 3.54 -0.10 -0.07 -0.02 3.36 3.26 -0.10 -0.07 -0.02 3.08 


29 3.52 -0.10 -0.07 -0.02 3.33 3.24 -0.10 -0.07 -0.02 3.05 


30 3.50 -0.10 -0.08 -0.02 3.31 3.22 -0.10 -0.07 -0.02 3.03 


31 3.49 -0.10 -0.08 -0.02 3.29 3.20 -0.10 -0.08 -0.02 3.01 


32 3.47 -0.10 -0.08 -0.02 3.27 3.18 -0.10 -0.08 -0.02 2.99 


33 3.45 -0.10 -0.08 -0.02 3.26 3.17 -0.10 -0.08 -0.02 2.97 


34 3.44 -0.10 -0.08 -0.02 3.24 3.15 -0.10 -0.08 -0.02 2.95 


35 3.43 -0.10 -0.08 -0.02 3.23 3.14 -0.10 -0.08 -0.02 2.94 


36 3.42 -0.10 -0.08 -0.02 3.21 3.13 -0.10 -0.08 -0.02 2.93 


37 3.41 -0.10 -0.08 -0.02 3.20 3.12 -0.10 -0.08 -0.02 2.92 


38 3.40 -0.10 -0.08 -0.02 3.20 3.11 -0.10 -0.08 -0.02 2.91 


39 3.39 -0.10 -0.08 -0.02 3.19 3.11 -0.10 -0.08 -0.02 2.90 


40 3.39 -0.11 -0.08 -0.02 3.18 3.10 -0.11 -0.08 -0.02 2.89 


41 3.38 -0.11 -0.08 -0.02 3.18 3.10 -0.11 -0.08 -0.02 2.89 


42 3.38 -0.11 -0.08 -0.02 3.17 3.09 -0.11 -0.08 -0.02 2.89 


43 3.38 -0.11 -0.08 -0.02 3.17 3.09 -0.11 -0.08 -0.02 2.88 


44 3.37 -0.11 -0.08 -0.02 3.17 3.09 -0.11 -0.08 -0.02 2.88 


45 3.37 -0.11 -0.08 -0.02 3.17 3.09 -0.11 -0.08 -0.02 2.88 


46 3.37 -0.11 -0.08 -0.02 3.17 3.09 -0.11 -0.08 -0.02 2.88 


47 3.37 -0.11 -0.08 -0.02 3.17 3.08 -0.11 -0.08 -0.02 2.88 


48 3.37 -0.11 -0.08 -0.02 3.16 3.08 -0.11 -0.08 -0.02 2.88 


49 3.37 -0.11 -0.08 -0.02 3.16 3.08 -0.11 -0.08 -0.02 2.88 


50 3.37 -0.11 -0.08 -0.02 3.16 3.08 -0.11 -0.08 -0.02 2.88 


 


7.7.4 Please indicate the life years and QALYs accrued for each clinical 


outcome listed for each comparator. For outcomes that are a combination 


of other states, please present disaggregated results. 


Life years are derived directly from the Markov trace; there is no probability of death from adverse events or 


relapse. QALYs accrued for the clinical outcomes of disability progression and relapse are presented in Table 


B7.7.2. 
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7.7.5 Please provide details of the disaggregated incremental QALYs and costs 


by health state, and of resource use predicted by the model by category of 


cost. Suggested formats are presented below.  


Table B7.7.3 Summary of deterministic QALY gain by health state over 50 year time horizon of model 


Health state 
QALY 
Teriflunomide 


QALY Blended 
comparator 


Increment 
Absolute 
increment 


% absolute 
increment 


RRMS EDSS 0 0.029 0.023 0.006 0.006 2% 


RRMS EDSS 1 0.295 0.264 0.031 0.031 10% 


RRMS EDSS 2 0.715 0.65 0.065 0.065 22% 


RRMS EDSS 3 0.731 0.683 0.048 0.048 16% 


RRMS EDSS 4 0.422 0.381 0.041 0.041 14% 


RRMS EDSS 5 0.206 0.19 0.016 0.016 5% 


RRMS EDSS 6 0.639 0.623 0.016 0.016 5% 


RRMS EDSS 7 0.063 0.067 -0.004 0.004 1% 


RRMS EDSS 8 -0.053 -0.057 0.004 0.004 1% 


RRMS EDSS 9 -0.001 -0.001 0 0 0% 


SPMS EDSS 0 0 0 0 0 0% 


SPMS EDSS 1 0 0 0 0 0% 


SPMS EDSS 2 0.019 0.018 0.001 0.001 0% 


SPMS EDSS 3 0.096 0.094 0.002 0.002 1% 


SPMS EDSS 4 0.177 0.175 0.002 0.002 1% 


SPMS EDSS 5 0.131 0.128 0.003 0.003 1% 


SPMS EDSS 6 0.742 0.732 0.01 0.01 3% 


SPMS EDSS 7 0.275 0.279 -0.004 0.004 1% 


SPMS EDSS 8 -0.648 -0.662 0.014 0.014 5% 


SPMS EDSS 9 -0.468 -0.501 0.033 0.033 11% 


Adverse event 
utilities -0.019 -0.02 0.001 0.001 0% 


Relapse leading 
to hospitalisation 
utility 


-0.082 -0.081 -0.001 0.001 0% 


Relapse not 
leading to 
hospitalisation 
utility 


-0.106 -0.106 0 0 0% 


Total  3.16 2.88 0.28 0.30 100% 
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Table B7.7.4 Summary of deterministic costs by health state 


Cost parameter Health state Cost Teri 
Cost 
Blended 
com 


Inc Absolute inc 
% 
absolute 
inc 


Disease costs 
(direct medical, 
direct non-
medical) 


RRMS EDSS 0 190 149 41 41 0% 


RRMS EDSS 1 2214 1977 237 237 1% 


RRMS EDSS 2 7271 6610 661 661 2% 


RRMS EDSS 3 14088 13152 936 936 3% 


RRMS EDSS 4 5452 4913 539 539 2% 


RRMS EDSS 5 4768 4403 365 365 1% 


RRMS EDSS 6 18950 18471 479 479 1% 


RRMS EDSS 7 6341 6704 -363 363 1% 


RRMS EDSS 8 11764 12671 -907 907 3% 


RRMS EDSS 9 98 105 -7 7 0% 


SPMS EDSS 0 0 0 0 0 0% 


SPMS EDSS 1 0 0 0 0 0% 


SPMS EDSS 2 204 197 7 7 0% 


SPMS EDSS 3 1976 1927 49 49 0% 


SPMS EDSS 4 2430 2400 30 30 0% 


SPMS EDSS 5 3187 3128 59 59 0% 


SPMS EDSS 6 22955 22649 306 306 1% 


SPMS EDSS 7 26605 26930 -325 325 1% 


SPMS EDSS 8 238513 243964 -5451 5451 16% 


SPMS EDSS 9 63630 68089 -4459 4459 13% 


Treatment costs 
(Acquisition, 
administration, 
monitoring, 
adverse events) 


RRMS EDSS 0      


RRMS EDSS 1      


RRMS EDSS 2      


RRMS EDSS 3      


RRMS EDSS 4      


RRMS EDSS 5      


RRMS EDSS 6      


RRMS EDSS 7      


RRMS EDSS 8      


RRMS EDSS 9      


SPMS EDSS 0      


SPMS EDSS 1      


SPMS EDSS 2      
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SPMS EDSS 3      


SPMS EDSS 4      


SPMS EDSS 5      


SPMS EDSS 6      


SPMS EDSS 7      


SPMS EDSS 8      


SPMS EDSS 9      


Cost of relapse 
leading to 
hospitalisation 


All health states – 
not captured 
separately 


17017 16797 220 220 1% 


Cost of relapse 
not leading to 
hospitalisation 


All health states – 
not captured 
separately 


10021 10021 0 0 0% 


Total Cost      


Inc, incremental, Teri, teriflunomide, Comp, comparator 


 


Table B7.7.5 Summary of predicted resource use by category of cost (£) 


Item 
Cost 
Teriflunomide 


Cost Blended 
comparator 


Increment 
Absolute 
increment 


% absolute 
increment 


Technology cost      


Administration 
cost 0 135 -135 135  


Monitoring cost 1215 1100 115 115  


Adverse event 
cost 14 18 -4 4  


Relapse cost 27038 26818 220 220  


Disease cost 430636 438439 -7803 7803  


Total      


 


Base-case analysis 


7.7.6 Please present your results in the following table. List interventions and 


comparator(s) from least to most expensive and present ICERs in 


comparison with baseline (usually standard care) and then incremental 


analysis ranking technologies in terms of dominance and extended 


dominance.  
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As discussed in Section B7.2.7, the most appropriate comparator for teriflunomide is a blended comparator of the 


treatments used in UK clinical practice. Base case cost-effectiveness results of teriflunomide versus a blended 


comparator of beta-interferons and glatiramer acetate are provided in Table B7.7.6. The weighting used in the 


blended comparator is illustrated in Figure B7.2.5. In addition, incremental results for each separate comparator 


using the base case model are shown in Table B7.7.7. 


The base case results presented are probabilistic since the model is a complex non-linear model. The use of 


probabilistic base case results were recommended by the ERG reviewing the fingolimod STA submission 


[Novartis, 2011]. The corresponding deterministic results are presented in Table B7.7.7. 


Due to the nature of calculating Rebif 22μg effectiveness via both the MTC base case and MTC sensitivity 


analysis, the associated standard error with Rebif 22μg is large and consequently both deterministic and 


probabilistic results for Rebif 22μg should be interpreted with caution. Furthermore, the recommended posology 


of Rebif is 44μg; 22μg is recommended for patients that cannot tolerate the higher dose in view of the treating 


specialist [Rebif SmPC]. Therefore, the results of Rebif 44μg are more relevant to the decision problem than the 


results of Rebif 22μg. An aggregated ICER weighted by the ratio of Rebif 44μg and Rebif 22μg is presented in 


Table B7.7.8 evaluating the cost-effectiveness of teriflunomide versus a weighted Rebif comparator (based on 


the weighted usage of Rebif 22 μg and 44 μg as shown in Figure B7.2.8). 


Table B7.7.6 Probabilistic base-case results of teriflunomide versus blended comparator 


Technologies 
Total 
costs (£) 


Total 
QALYs 


Incremental 
costs (£) 


Incremental 
QALYs 


ICER (£) 
incremental 
(QALYs) 


Blended comparator      


Teriflunomide      


ICER, incremental-cost effectiveness ratio, QALY, quality-adjusted life year 


 


Table B7.7.7 Incremental probabilistic base-case results of teriflunomide versus all comparators 


Technologies 
Total 
costs (£) 


Total 
QALYs 


Inc costs 
(£) 


Inc 
QALYs 


ICER (£) 
versus 
baseline 
(QALYs) 


ICER (£) 
incremental 
(QALYs) 


Glatiramer acetate       


IFNβ-1a 22µg (Rebif)       


IFNβ-1a 44µg (Rebif)       


IFNβ-1a (Avonex)       


IFNβ-1b       


Teriflunomide       


ICER, incremental-cost effectiveness ratio, QALY, quality-adjusted life year 
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Table B7.7.8 Probabilistic base-case results of teriflunomide versus aggregated Rebif comparator 


Technologies 
Total 
costs (£) 


Total 
QALYs 


Incremental 
costs (£) 


Incremental 
QALYs 


ICER (£) 
incremental 
(QALYs) 


Rebif      


Teriflunomide      


ICER, incremental-cost effectiveness ratio, QALY, quality-adjusted life year 


 


Table B7.7.9 Deterministic base-case results of teriflunomide versus blended comparator 


Technologies 
Total 
costs (£) 


Total 
LYs 


Total 
QALYs 


Incremental 
costs (£) 


Incremental 
LYs 


Incremental 
QALYs 


ICER (£) 
incremental 
(QALYs) 


Blended 
comparator 


       


Teriflunomide        


ICER, incremental-cost effectiveness ratio, QALY, quality-adjusted life year, LY,life year 


 


Table B7.7.10 Incremental deterministic base-case results of teriflunomide versus all comparators 


Technologies 
Total 
costs (£) 


Total 
LYs 


Total 
QALYs 


Inc costs 
(£) 


Inc LYs 
Inc 
QALYs 


ICER (£) 
versus 
baseline 
(QALYs) 


ICER (£) 
inc 
(QALYs) 


Glatiramer 
acetate 


             


IFNβ-1a 44µg 


(Rebif) 
        


IFNβ-1a 22µg 


(Rebif) 
        


IFNβ-1a 


(Avonex) 
        


IFNβ-1b         


Teriflunomide         


ICER, incremental-cost effectiveness ratio, QALY, quality-adjusted life year, LY,life year 


 


Table B7.7.11 Deterministic base-case results of teriflunomide versus aggregated Rebif comparator 


Technologies 
Total 
costs (£) 


Total 
QALYs 


Incremental 
costs (£) 


Incremental 
QALYs 


ICER (£) 
incremental 
(QALYs) 


Rebif      


Teriflunomide      


ICER, incremental-cost effectiveness ratio, QALY, quality-adjusted life year 
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Table B7.7.12 One way sensitivity analysis results 
  Minimum Maximum 


 Variation Teri cost Teri 
QALY 


Inc Cost Inc 
QALY 


ICER INMB Teri cost Teri 
QALY 


Inc Cost Inc 
QALY 


ICER INMB 


Base case              


Blended comparator hazard ratio on 
disability progression 


95% CI             


Teriflunomide hazard ratio on disability 
progression 


95% CI             


Blended comparator withdrawal rate 95% CI             


Teriflunomide withdrawal rate +/- 10%             


Disease costs +/- 10%             


Blended comparator ARR 95% CI             


Teriflunomide ARR 95% CI             


EQ-5D utility 95% CI             


Teriflunomide proportion relapses 
leading to hospitalisation 


+/- 10%             


Teriflunomide monitoring costs +/- 10%             


Blended comparator proportion 
relapses leading to hospitalisation 


+/- 10%             


Comparator monitoring costs +/- 10%             


Blended comparator adverse event 
disutility 


+/- 10%             


Teriflunomide adverse event disutility +/- 10%             


Relapse leading to hospitalisation cost +/- 10%             


Blended comparator administration 
costs 


+/- 10%             


Relapse leading to hospitalisation 
disutility 


+/- 10%             


Blended comparator adverse event 
costs 


+/- 10%             


Teriflunomide adverse event costs +/- 10%             
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Caregiver disutility +/- 10%             


Relapse not leading to hospitalisation 
cost 


+/- 10%             


Relapse not leading to hospitalisation 
disutility 


+/- 10%             


INC,  Incremental, ICER,  Incremental cost-effectiveness ratio, Teri, teriflunomide, INMB, incremental net monetary benefit 
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In addition, deterministic parameter sensitivity analysis was also performed using alternative sources of data; 


results are presented in Table B7.7.13. 


Table B7.7.13 Deterministic parameter sensitivity analysis 


Scenario 
Teri total 
costs (£) 


Teri total 
QALYs 


Blended 
comp 
total costs 
(£) 


Blended 
comp total 
QALYs (£) 


Inc costs 
(£) 


Inc 
QALYs 


ICER (£) 
Inc 
(QALYs) 


Base case        


Clinical data 
sourced from all-
years, ≥80% RRMS 
MTC 


       


Clinical data 
sourced from all-
years, ≥80% RRMS 
MTC excluding 
Bornstein et al. 


       


Natural history 
costs from 
Karampampa, 2012 


       


Relapse costs from 
Tyas, 2007 


       


Baseline EDSS 
utility score from 
TEMSO study 


       


Disutility of relapse 
from Orme, 2007 


       


Initial EDSS 
distribution from 
TOWER and 
TEMSO studies 


       


Starting age and 
male: female ratio 
from TOWER and 
TEMSO studies 


       


Natural history 
relapse rate from 
Patzold, 1982 


       


Proportion of 
relapses leading to 
hospitalisation from 
placebo arms of 
TEMSO study 


       


Probability of 
adverse events in 
subsequent years 
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equal to adverse 
events in year 1 


INC, Incremental, ICER, Incremental cost-effectiveness ratio, Teri, teriflunomide, Comp, comparator 


 


The sensitivity of the incremental results to the clinical parameters sourced from the MTC was tested for the SA 


MTC of studies from all-years, rather than the base case of post-2000 with corresponding results presented in 


Tables B7.7.14 and B7.7.15. As discussed in Section B6.7.8, there is suggestion of substantial clinical and 


outcome measurement heterogeneity in one of the glatiramer acetate versus placebo studies in the all-years 


MTC so the impact of excluding this study from the clinical data estimates used in the model was also tested; the 


results are presented in Tables B7.7.15 and B7.7.16 [Bornstein et al. 1987]. 


Table B7.7.14 Incremental deterministic results of teriflunomide versus all comparators using sensitivity 
analysis MTC (all-years) for 3-month SAD, ARR and withdrawal 


Technologies 
Total 
costs (£) 


Total 
LYs 


Total 
QALYs 


Inc 
costs 
(£) 


Inc LYs 
Inc 
QALYs 


ICER (£) 
versus 
baseline 
(QALYs) 


ICER (£) 
Inc 
(QALYs) 


Glatiramer 
acetate 


             


IFNβ-1a 44µg 


(Rebif) 
        


IFNβ-1a 22µg 


(Rebif) 
        


IFNβ-1b         


IFNβ-1a 
(Avonex) 


        


Teriflunomide         


Inc, incremental, QALY,  quality adjusted life-year, LY, life year 


 


Table B7.7.15 Incremental deterministic results of teriflunomide versus aggregated Rebif comparator 
using sensitivity analysis MTC (all-years) for 3-month SAD, ARR and withdrawal 


Technologies 
Total 
costs (£) 


Total 
LYs 


Total 
QALYs 


Inc 
costs 
(£) 


Inc LYs 
Inc 
QALYs 


ICER (£) versus baseline 
(QALYs) 


Rebif            


Teriflunomide        


Inc, incremental, QALY, quality adjusted life-year, LY, life year 
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Table B7.7.16 Incremental deterministic results of teriflunomide versus all comparators using sensitivity 
analysis MTC (all-years), excluding Bornstein et al. for 3-month SAD and sensitivity analysis MTC (all-
years), including Bornstein et al. for ARR and withdrawal 


Technologies 
Total 
costs (£) 


Total 
LYs 


Total 
QALYs 


Inc 
costs 
(£) 


Inc LYs 
Inc 
QALYs 


ICER (£) 
versus 
baseline 
(QALYs) 


ICER (£) Inc 
(QALYs) 


Glatiramer 
acetate 


             


IFNβ-1a 44µg 
(Rebif) 


        


IFNβ-1a 22µg 
(Rebif) 


        


IFNβ-1a 
(Avonex) 


        


IFNβ-1b         


Teriflunomide         


Inc, incremental, QALY, quality adjusted life-year, LY, life year 


 


Table B7.7.17 Incremental deterministic results of teriflunomide versus aggregated Rebif using 
sensitivity analysis MTC (all-years) , excluding Bornstein et al. for 3-month SAD and sensitivity analysis 
MTC (all-years), including Bornstein et al. for ARR and withdrawal 


Technologies 
Total 
costs (£) 


Total 
LYs 


Total 
QALYs 


Inc 
costs 
(£) 


Inc LYs 
Inc 
QALYs 


ICER (£) versus baseline 
(QALYs) 


Rebif            


Teriflunomide        


Inc, incremental, QALY, quality adjusted life-year, LY, life year 


 


 


7.7.8 Please present the results of a PSA, and include scatter plots and cost-


effectiveness acceptability curves.  


Mean results of the probabilistic sensitivity analysis with 10,000 simulations are given in Table B7.7.6 as the 


base case. Figure B7.7.3 shows the scatter plot of the base case PSA of teriflunomide versus the blended 


comparator.  
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As described in Section B7.6.1, deterministic scenario sensitivity analyses were run with feasible treatment 


sequencing scenarios to reflect clinical practice (Table B7.7.18). Additionally, scenario analyses were run for the 


base case of teriflunomide versus a blended comparator (Table B7.7.19) and teriflunomide versus all 


comparators used in the treatment of SPMS (Table B7.7.20). 


Table B7.7.18 Treatment sequencing scenario analysis deterministic results 


Sequencing 
scenario (see 
Section B7.6.1) 


Treatment 
sequence 
total costs 
(£) 


Treatment 
sequence 
total 
QALYs 


Comparator 
sequence 
total costs 
(£) 


Comparator 
sequence 
total QALYs 
(£) 


Inc 
costs 
(£) 


Inc 
QALYs 


ICER (£) 
inc 
(QALYs) 


Base case        


1        


1 with possible 
fingolimod price 
of £13,000 


       


1 with possible 
fingolimod price 
of £11,000 


       


2        


3        


3 with possible 
fingolimod price 
of £13,000 


       


3 with possible 
fingolimod price 
of £11,000 


       


4        


Inc, incremental, QALY, quality adjusted life-year, LY, life year 


 


Table B7.7.19 Deterministic structural scenario analysis results of teriflunomide versus blended 
comparator 


Scenario 
Teri total 
costs (£) 


Teri total 
QALYs 


Blended 
comparator 
total costs 
(£) 


Blended 
comparator 
total QALYs 
(£) 


Inc 
costs 
(£) 


Inc 
QALYs 


ICER (£) 
inc 
(QALYs) 


Base case        


Treatment effect 
reduction by 
50% after 5 
years 


       


Treatment effect 
reduction by 
25% after 5 
years 
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No waning of 
discontinuation 


       


Rate of 
discontinuation 
reduction by 
75% after year 2 


       


Natural history 
transition 
probabilities for 
Active RRMS 


       


No treatment 
effect on 
relapses or 
proportion 
leading to 
hospitalisation  


       


No discount rate 
costs 


       


No discount rate 
outcomes 


       


6% discount 
rate costs 


       


6% discount 
rate outcomes 


       


Inc, incremental, QALY, quality adjusted life-year, LY, life year, Teri, teriflunomide 


 
Table B7.7.20 Deterministic structural scenario analysis results of teriflunomide versus all comparators 
with treatment in SPMS of licensed beta-interferons 


Technologies 
Total 
costs (£) 


Total 
LYs 


Total 
QALYs 


Inc 
costs 
(£) 


Inc LYs 
Inc 
QALYs 


ICER (£) 
versus 
baseline 
(QALYs) 


ICER (£) 
Inc 
(QALYs) 


IFNβ-1a 44µg 
(Rebif) 


        


IFNβ-1a 22µg 
(Rebif) 


        


Teriflunomide         


IFNβ-1b         


Inc, incremental, QALY, quality adjusted life-year, LY, life year 
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7.7.10 What were the main findings of each of the sensitivity analyses? 


The deterministic sensitivity analysis results indicated that the model was most sensitive to the hazard ratio of 3-


month disability progression, when using the 95% upper and lower confidence intervals from the MTC. The 


model was also very sensitive to the inclusion criteria applied in the derivation of MTC results in terms of 


disability progression, ARR and withdrawal. The impact of the wider inclusion criteria, (not limiting to post-2000 


studies) needs to be interpreted in light of the increased study heterogeneity as outlined in Section B6.7.8 and 


Additional Appendix 2. 


The model was also sensitive to: the withdrawal rate derived from the MTC; the discount rate of outcomes when 


using lower and upper and limits of 0% and 6%; and the use of natural disease costs from Karampampa et al. 


The model was slightly sensitive to discount rates in costs when varied between 0% and 6%, natural history 


costs, EQ-5D utilities and the ARR derived from the MTC. The model was insensitive to: adverse event 


disutilities; relapse costs; administration costs; monitoring costs; adverse event costs; proportion of relapses 


leading to hospitalisation; caregiver relapse disutility’ and published sources for relapse costs and disutility.  


The probabilistic results show there was significant correlation between costs and outcomes. The corresponding 


CEAC show that there was a higher probability of the blended comparator being more cost-effective than 


teriflunomide. 


The scenario analyses with treatment sequencing showed that modelling a realistic treatment pathway incurs 


more costs but also more QALYs. The patient would receive treatment for longer, as following withdrawal from 


the first treatment, they would move to another DMT rather than BSC, which meant they will incur greater costs 


of drugs, monitoring and adverse events but would receive the benefit of slowed disability progression and 


reduced number of relapses. The ICER increased in each of the treatment sequencing scenarios.  


Applying assumptions to the duration of treatment effect also had relatively little impact on the cost-effectiveness 


results. This would suggest extrapolation of the clinical outcomes over the full time horizon of the model was a 


reasonable assumption. Using natural history transitions for active RRMS patients lowers the ICER of 


teriflunomide versus blended comparator. Assuming no treatment effect on relapses to avoid double-counting 


has virtually no effect on the ICER. Including treatment within SPMS populations for licensed indications favours 


teriflunomide (Table B7.7.15). 


 


7.7.11 What are the key drivers of the cost-effectiveness results? 


As discussed in Section B7.7.10, the model was most sensitive to the hazard ratios of disability progression 


sourced from the MTC. The ICER ranged from approximately £5,000 to £559,000 when using the upper and 
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lower 95% confidence intervals of disability progression. The effect of fixing hazard ratios on disability 


progression within the PSA is explored in Section B7.7.8 


 


7.8 Validation 


7.8.1 Please describe the methods used to validate and quality assure the 


model. Provide references to the results produced and cross-reference to 


evidence identified in the clinical, quality of life and resources sections.  


Quality assurance of the model included two independent health economists involved in the design and build, as 


well as clinical expertise ratifying plausibility of results. The model outputs have been compared to published 


literature to validate outputs (see Section B7.7.1); although differences were observed there were reasonable 


justifications particularly in terms of the variation in severity of observed versus modelled cohort.  


 


7.9 Subgroup analysis 


7.9.1 Please specify whether analysis of subgroups was undertaken and how 


these subgroups were identified. Were they identified on the basis of an a 


priori expectation of differential clinical or cost effectiveness because of 


known, biologically plausible, mechanisms, social characteristics or other 


clearly justified factors? Cross-reference the response to section B6.3.7. 


Subgroup analyses were undertaken to align with the requirements of the NICE scope. A comparison of 


teriflunomide vs. fingolimod in HAD and teriflunomide vs. natalizumab in RES were performed.  


 


7.9.2 Please clearly define the characteristics of patients in the subgroup. 


HAD and RES have been defined in Sections B6.3.7 and B6.10.3. For HAD, only the TEMSO study recorded 


patients who had at least one relapse within one year before randomization, and with previous DMT intake (only 


Interferon) for at least 12 months, gap from last DMT to randomisation lower or equal to 12 months, and at least 


one gadolinium-enhanced lesion at baseline. For RES, only the TEMSO study recorded patients who had at least 


two relapses within one year before randomization, and at least one gadolinium-enhanced lesion at baseline. 
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7.9.3 Please describe how the statistical analysis was undertaken. 


Indirect comparisons were performed to determine the relative effectiveness of teriflunomide, fingolimod and 


natalizumab for the respective subgroups. 


Teriflunomide was associated with a ARR of  ] and a 3-month SAD HR of   


compared to placebo; the large confidence intervals was due to the fact that only 11 (3%) had HAD as defined by 


NICE [Sanofi, 2013]. Fingolimod was associated with a ARR of 0.57 [0.28-1.16] and a 3-month SAD HR of 0.69 


[0.25-1.89] based on the EPAR subgroup analysis considering patients who had at least one relapse within one 


year before randomization, had a MS drug for at least 6-months, were still on treatment in the year before 


starting study drug and at least [Gilenya EPAR, 2005]. Discontinuation was unavailable for fingolimod and 


consequently the probability of withdrawal with fingolimod and teriflunomide were assumed to be the same as the 


RRMS MTC. 


Teriflunomide was associated with a ARR    and a 3-month SAD HR   ] 


compared to placebo; the large confidence intervals was due to the fact that only 33 (9%) had HAD as defined by 


NICE [Sanofi, 2013]. Natalizumab was associated with a ARR of 0.81 [0.70-0.88] and a 3-month SAD HR of 0.47 


[0.24-0.93] based on the NICE manufacturers submission considering patients who had at least two relapses 


within one year before randomization, and at least one GAD lesion at baseline [Biogen, 2006]. Discontinuation 


was unavailable for natalizumab and consequently the probability of withdrawal with natalizumab and 


teriflunomide were assumed to be the same as the RRMS MTC.  


 


7.9.4 What were the results of the subgroup analysis/analyses, if conducted? 


Please present results in a similar table as in section B7.7.6 (Base-case 


analysis). 


As discussed in Section 7.7.6, the most appropriate results to present as the base case are probabilistic rather 


than deterministic. Stochastic hazard ratios used to obtain the results presented in Section 7.7 were sampled 


using a gamma distribution. Due to the large beta derived from the HAD 3-month SAD confidence interval 


detailed in Section B7.9.3, values could not be sampled from the gamma distribution and consequently a 


lognormal distribution was used to sample variation in hazard ratios for HA disease. The probabilistic results of 


the HA cost-effectiveness analysis are presented in Table B7.9.1. 


The RES subgroup analysis was performed using the same variation in parameters as the RRMS analysis. The 


probabilistic results of the RES subgroup analysis are presented in Table B7.9.2. 
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Table B7.9.1 Subgroup results for HA RRMS 


Treatment Total cost 
Total 
QALYs 


Incremental 
cost 


Incremental 
QALYs 


ICER 


Teriflunomide      


Possible Fingolimod 
PAS price of £11,000 


     


Possible Fingolimod 
PAS price of £13,000 


     


Fingolimod list price      


 


Table B7.9.2 Subgroup results for RES RRMS 


Treatment Total cost 
Total 
QALYs 


Incremental 
cost 


Incremental 
QALYs 


ICER 


Teriflunomide      


Natalizumab      


 


7.9.5 Were any obvious subgroups not considered? If so, which ones, and why 


were they not considered? Please refer to the subgroups identified in the 


decision problem in section 5. 


All populations mentioned in the NICE scope were considered in this STA. Hence, no obvious subgroups were 


not considered. 


 


7.10 Interpretation of economic evidence  


7.10.1 Are the results from this economic evaluation consistent with the 


published economic literature? If not, why do the results from this 


evaluation differ, and why should the results in the submission be given 


more credence than those in the published literature? 


N/A. No published literature for the cost-effectiveness of teriflunomide. 


7.10.2 Is the economic evaluation relevant to all groups of patients who could 


potentially use the technology as identified in the decision problem in 


section 5? 
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Yes. 


7.10.3 What are the main strengths and weaknesses of the evaluation? How 


might these affect the interpretation of the results? 


Table B7.10.1 Strengths and limitations of the evaluation 


Strength Limitation 


 The model is based on the model developed 
by ScHARR to assess the cost effectiveness 
of beta-interferons 


 The ScHARR model was also used in STA 
submissions for fingolimod and natalizumab 
and accepted by NICE [Novartis, 2011; 
Biogen, 2006] 


 


 Treatment sequencing has been 
incorporated into the model structure to 
model scenarios reflective of clinical practice 


 The model has become more complex 


 Clinical parameters have been derived from 
comprehensive MTC 


 MTC did not include all clinical parameters 
for Rebif 22µg 


 HAD and RES subgroup clinical 
parameters were derived from indirect 
comparisons 


  London Ontario data set has been used 
which has a number of limitations; however, 
it was the best source available at time of 
analysis 


 


7.10.4 What further analyses could be undertaken to enhance the 


robustness/completeness of the results? 


None. 
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Section C – Implementation 


8 Assessment of factors relevant to the NHS and 


other parties  


The purpose of this section is to provide an analysis of any factors relevant to the 


NHS and other parties that may fall outside the remit of the assessments of clinical 


effectiveness and cost effectiveness. This will allow the subsequent evaluation of the 


budget impact analysis. Such factors might include issues relating to service 


organisation and provision, resource allocation and equity, societal or ethical issues, 


plus any impact on patients or carers.  


8.1 How many patients are eligible for treatment in England and Wales? 


Present results for the full marketing authorisation/CE marking and for any 


subgroups considered. Also present results for the subsequent 5 years. 


Teriflunomide (Aubagio) is licensed for the treatment of relapsing-remitting multiple sclerosis (RRMS) in adult 


patients [Teriflunomide SmPC, 2013]. Specifically, the target populations for teriflunomide are patients with 


previously untreated RRMS (treatment-naïve) and patients with RRMS who have experienced a lack of 


tolerability on another disease-modifying therapy DMT (treatment-experienced). 


As detailed in Section A2.2, there are approximately 89,000 MS patients in England and Wales [MS Trust, 2012; 


ONS, 2012]. It is estimated that 35.5% of MS patients will be diagnosed with RRMS [Kobelt et al. 2006]. 


Therefore, the estimated prevalence of patients with RRMS in England and Wales in 2013 will be a 31,512. Of 


the prevalent RRMS patients, 31% will be prevalent treated or treated within the last 12 months (treatment-


experienced), and could potentially receive teriflunomide [Zajicek et al. 2010]. It is estimated that 20% of patients 


eligible to receive a DMT will be resistant to treatment with injectables and therefore receive no treatment 


(treatment-naïve) [Genzyme KOL Advisory board report, 2011]. However, since teriflunomide is an oral 


treatment, these patients are eligible to be treated. Therefore, the 9769 treatment-experienced patients make up 


only 80% of the population eligible to receive a DMT. The 20% of patients resistant to treatment with injectables 


(treatment-naïve) are therefore calculated as 25% of the 80% treatment-experienced. Table C8.1 provides full 


details of assumptions regarding eligible patient populations. 
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Table C8.1 Derivation of patient populations eligible for treatment with teriflunomide 


  Percentage Number Reference 


Prevalence of multiple sclerosis (MS) 
0.16% 88766 


[MS Trust, 2012; ONS, 
2012] 


Number with relapsing remitting MS (RRMS) 35.5% 31512 [Kobelt et al. 2006] 


Prevalent treated / treated in previous 12 
months 


31% 9769 [Zajicek et al. 2010] 


Assumed patients not receiving drug 
treatment because they are resistant to 
receiving injectable treatments as a ratio of 
those receiving drug treatment 


25% 2442 
[Genzyme KOL 


advisory board report, 
2011] 


 


The greatest uncertainty regarding treatment uptake relates to patients, who in the absence of teriflunomide, 


would be untreated with a DMT. A range of potential uptake values are therefore provided for those who in the 


absence of teriflunomide would not receive treatment group. The higher end of this range assumes uptake in this 


group equals uptake in patients where teriflunomide substitutes for an alternative treatment; the lower end of the 


range equates an uptake of 25% of the the substituting for alternative treatment group. 


The sum of these two groups are combined with estimated market uptake to give the total estimated patients 


eligible for teriflunomide (Table C8.2). Given that NICE will be assessing the evidence for teriflunomide from 


June 2013, it is assumed in 2013 there would be negligible market uptake. Assuming a  equal market uptake 


for both groups in 2014 (Year 1),  patients would be eligible for treatment with teriflunomide, and by 2018 


(Year 5) market uptake would increase to  resulting in  patients eligible for treatment with teriflunomide. 


At the lower end of the market uptake range     market uptakes for the two groups respectively in 


2014 (Year 1), 311 patients would be eligible for treatment with teriflunomide, and by 2018 (Year 5) market 


uptake would increase to %  % respectively, resulting in  patients eligible for treatment with 


teriflunomide. 


Table C8.2 Derivation of patient numbers expected to be treated with teriflunomide 


  2013 2014 2015 2016 2017 2018 


Total patients who could 
potentially receive teriflunomide, 
who in its absence would receive a 
different DMT drug 


9769 9769 9769 9769 9769 9769 


% uptake % %  % % % 


Patients treated with 
teriflunomide who in its absence 
would receive a different DMT 
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Total patients estimated  to not  be 
on treatment because resistant to 
injectable treatment 


      


Lower range of % uptake % %  % % % 


Lower range of patients  treated 
with teriflunomide who in its 
absence would receive no 
treatment 


      


Lower range of total estimated 
patients who would receive 
teriflunomide 


      


Upper range of % uptake % %  % % % 


Upper range of patients  treated 
with teriflunomide who in its 
absence would receive no 
treatment 


      


Upper range of total estimated 
patients who would receive 
teriflunomide 


      


 


Estimated patient numbers are not presented separately for patients with RES disease that might receive 


teriflunomide in place of natalizumab nor those where teriflunomide might substitute fingolimod in patients that 


have failed to respond to a full course of interferon treatment (where fingolimod is used in line with its license / 


NICE guidance). Although the NICE Final Scope for teriflunomide does detail fingolimod and natalizumab as 


relevant comparators in these subgroups, clinical opinion supports the view that use in such populations would 


be negligible.  


It is recognised that teriflunomide uptake will be from both incident and prevalent patients but a simplified 


approach was taken to model uptake from prevalent patients only. Such a simplified approach has been used by 


NICE in its costing template for fingolimod [NICE, 2012(b)]. 


 


8.2 What assumption(s) were made about current treatment options and 


uptake of technologies? 


The relevant direct comparators for teriflunomide are beta-interferons and glatiramer acetate as illustrated in the 


NICE Final Scope (see also Section 7.2.7). The market share of beta-interferons and glatiramer acetate has 


been sourced to be consistent with the blended comparator used in the cost-effectiveness analysis (see Section 


7.2.7) and is assumed not to change over the next 5 years. The comparators within subgroups are natalizumab 


(for patients with RES RRMS) and fingolimod (for patients with HA RRMS who have received treatment with 
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beta-interferon). Furthermore, it is assumed that 20% of RRMS patients eligible for disease-modifying treatment 


are intolerant to injectibles and are therefore not receiving any disease-modifying treatment.  


 


8.3 What assumption(s) were made about market share (when relevant)?  


Market share for the treatment-experienced population (who in the absence of teriflunomide would receive a 


DMT) was assumed to be          years 3 to 5. As discussed in C8.1, there is 


significant uncertainty associated with the market uptake in otherwise untreated patients (who in the absence of 


teriflunomide would received no DMT) so a range of market shares have been assessed. The market shares of 


the otherwise untretaed population vary between 25% and 100% of the market shares of the substituting for an 


alternative treatment population. 


 


8.4 In addition to technology costs, please consider other significant costs 


associated with treatment that may be of interest to commissioners (for 


example, procedure codes and programme budget planning). 


In addition to the differences in technology acquisition costs between teriflunomide and comparators, there are 


savings in administration costs and adverse event costs but additional costs from monitoring. These costs are in 


line with those used in the cost-effectiveness analysis (see Section B7.5.1). 


The average cost of the UK Risk-sharing scheme (RSS) displaced treatments when split between the market 


shares is £7,712 (see Table C8.3). The anticipated annual acquisition cost of teriflunomide is £13,529, resulting 


in an additional cost of £5,817 per patient per year. 


Table C8.3 Acquisition costs associated with beta-interferons and glatiramer acetate 


Treatment Annual cost % split Reference 


IFNβ-1a (Avonex) £8,502 29% [DoH HSC 2002/004] 


IFNβ-1b (Betaferon) £7,259 9% [DoH HSC 2002/004] 


Glatiramer acetate £5,823 23% [DoH HSC 2002/004] 


IFNβ-1a 44μg (Rebif) £8,942 23% [DoH HSC 2002/004] 


IFNβ-1a 22μg (Rebif) £7,513 14% [DoH HSC 2002/004] 


IFNβ-1b (Extavia) £7,259 2% [BNF Extavia, 2013] 
 


There are no administration costs associated with teriflunomide since it is assumed no resource use is 


associated with the administration of oral treatments. As detailed in Table C8.4, administration costs of displaced 
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treatments split by market share are £174 per patient in the first year and £0 in subsequent years resulting in a 


saving of £174 per patient in year 1 when using teriflunomide rather than current practice. 


Treatment with teriflunomide requires slightly greater monitoring resource in terms of additional liver function 


tests and full blood counts required as per the SmPC [Teriflunomide SmPC, 2013]. As detailed in Table C8.5, 


monitoring costs of displaced treatments when split between the market shares were £351 per patient in year 1 


and £345 per patient in each subsequent year. The monitoring costs for teriflunomide were £407 per patient in 


year 1 and £368 per patient in each subsequent year resulting in additional costs of £56 in year 1 and £24 in 


each subsequent year when using teriflunomide rather than current practice. 


Table C8.4 Administration costs associated with teriflunomide, beta-interferons and glatiramer acetate 


Treatment 
Treatment 
regimen 


Resource use 
Year 1 


Resource 
use 
Subsequent 
years 


Year 1 
Assumptions / 
reference 


Teriflunomide 
Once daily in 
oral form 


None None £0 


No resource use 
associated with 
administration of 
oral treatments 


Beta-interferon Self-injection 


3 hours required 
for nurse to 
teach self-
administration 


None £174 


PSSRU 2012 
Clinical nurse 
specialist with 
qualifications per 
hour (3 hours @ 
£58) 


Glatiramer 
acetate 


Self-injection 


3 hours required 
for nurse to 
teach self-
administration 


None £174 


PSSRU 2012 
Clinical nurse 
specialist with 
qualifications per 
hour (3 hours @ 
£58) 


 


Table C8.5 Monitoring costs associated with teriflunomide, beta-interferons and glatiramer acetate 


 
Liver function test Full blood count Neurology visit Total Cost 


Unit Cost £1.23 £3.09 £169.00   


Reference 


NHS Reference costs 
2011-12, Pathology 
services, Biochemistry 
DAP841 


NHS Reference costs 
2011-12, Pathology 
services, Haematology 
[Excluding Anti-Coagulant 
Services] DAP823 


NHS Reference 
costs 2011-12, 
Outpatient 
Attendances, 
Neurology 400 


  


Teriflunomide 
(year 1) 


16 16 2 £407.12 


Beta-interferons 
(year 1) 


4 4 2 £355.28 
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Glatiramer 
acetate 


(year 1) 


0 0 2 £338.00 


Teriflunomide 
(subsequent 
years) 


7 7 2 £368.24 


Beta-interferons 
(subsequent 
years) 


2 2 2 £346.64 


Glatiramer 
acetate 
(subsequent 
years) 


0 0 2 £338.00 


 


The costs incurred through the treatment of adverse events associated with teriflunomide are lower than the 


costs of treating adverse events of beta-interferons and glatiramer acetate as shown in Table C8.6. The costs of 


treating adverse events are estimated per patient and were adjusted for probability of occurrence. The costs of 


treating adverse events of displaced treatments when split between the market shares were £5.72 in year 1 and 


£5.44 in subsequent years. The average costs of treating the adverse events associated with teriflunomide were 


£4.88 in year 1 and £4.03 in subsequent years. Therefore, treatment with teriflunomide results in a saving per 


patient of £0.84 in year 1 and £1.41 in subsequent years. 


Table C8.6 Costs associated with the treatment of adverse events from with teriflunomide, beta-
interferons and glatiramer acetate 


Drug Year 1 Subsequent years Source 


Teriflunomide £4.88 £4.03 
See Table 7.3.18 and 
7.5.4 


IFNβ-1a (Avonex) £3.71 £3.71 
See Table 7.3.18 and 
7.5.4 


IFNβ-1b (Betaferon) £5.68 £3.13 
See Table 7.3.18 and 
7.5.4 


Glatiramer acetate £3.05 £3.05 
See Table 7.3.18 and 
7.5.4 


IFNβ-1a 44μg (Rebif) £9.46 £9.46 
See Table 7.3.18 and 
7.5.4 


IFNβ-1a 22μg (Rebif) £8.19 £8.19 
See Table 7.3.18 and 
7.5.4 


IFNβ-1b (Extavia) £5.68 £3.13 
Assumed same as 
Betaferon 


Average adverse event 
costs of displaced 
medicines 


£5.72 £5.44 
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8.5 What unit costs were assumed? How were these calculated? If unit costs 


used in health economic modelling were not based on national reference 


costs or the PbR tariff, which HRGs reflected activity?  


Unit costs of treatment were sourced from the UK Risk-sharing scheme and the British National Formulary [DoH 


HSC 2002/004; BNF Extavia, 2013]. Administration and monitoring costs were sourced from National reference 


costs and the PbR tariff. See Section B7.5.1 for details. 


 


8.6 Were there any estimates of resource savings? If so, what were they? 


As described in section 8.3, teriflunomide requires no resource in training patients to administer treatments as it 


is an oral treatment. This resulted in a cost saving of £174 per patient. Furthermore, there are resource savings 


included within the cost savings associated with adverse events which largely comprise MS nurse and GP 


consultations. 


 


8.7 What is the estimated annual budget impact for the NHS in England and 


Wales? 


As illustrated in Tables C8.7 and C8.8, the estimated budget impact in England and Wales may range between 


   in 2014 (Year 1) and is anticipated to increase up to between   


 in 2018 (Year 5), depending on uptake in treatment-naïve patients. 


 


Table C8.7 Lower net budget impact of introducing teriflunomide into England and Wales 


  
2013 2014 2015 2016 2017 2018 


Patients treated with 
teriflunomide who in 
its absence would 
receive a different 
DMT 


      


Assumed uptake from 
those receiving an 
interferon or 
glatiramer acetate 


% % % %  % 


Costs (acquisition, 
administration and 
monitoring) 
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Patients  treated with 
teriflunomide who in 
its absence would 
receive no treatment 


      


Assumed uptake from 
those receiving no 
treatment at present 


%   % %  


Costs (acquisition, 
administration and 
monitoring) 


      


 
Total net drug 
budget cost 
associated with 
teriflunomide 


      


 


Table C8.8 Upper net budget impact of introducing teriflunomide into England and Wales 


  
2013 2014 2015 2016 2017 2018 


Patients treated with 
teriflunomide who in 
its absence would 
receive a different 
DMT 


      


Assumed uptake from 
those receiving an 
interferon or 
glatiramer acetate 


% % % %  % 


Costs (acquisition, 
administration and 
monitoring) 


      


 
Patients  treated with 
teriflunomide who in 
its absence would 
receive no treatment 


      


Assumed uptake from 
those receiving no 
treatment at present 


% % % %  % 


Costs (acquisition, 
administration and 
monitoring) 


      


 
Total net drug 
budget cost 
associated with 
teriflunomide 
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8.8 Are there any other opportunities for resource savings or redirection of 


resources that it has not been possible to quantify? 


No opportunities for additional savings have been identified.  
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1 Introduction 


The 2009 Pharmaceutical Price Regulation Scheme (PPRS) 


(www.dh.gov.uk/en/Healthcare/Medicinespharmacyandindustry/Pharmaceutic


alpriceregulationscheme/2009PPRS) is a non-contractual scheme between 


the Department of Health and the Association of the British Pharmaceutical 


Industry. The purpose of the 2009 PPRS is to ensure that safe and cost-


effective medicines are available on reasonable terms to the NHS in England 


and Wales. One of the features of the 2009 PPRS is to improve patients’ 


access to medicines at prices that better reflect their value through patient 


access schemes.  


Patient access schemes are arrangements which may be used on an 


exceptional basis for the acquisition of medicines for the NHS in England and 


Wales. Patient access schemes propose either a discount or rebate that may 


be linked to the number, type or response of patients, or a change in the list 


price of a medicine linked to the collection of new evidence (outcomes). These 


schemes help to improve the cost effectiveness of a medicine and therefore 


allow the National Institute for Health and Care Excellence (NICE) to 


recommend treatments which it would otherwise not have found to be cost 


effective. More information on the framework for patient access schemes is 


provided in the 2009 PPRS 


(www.dh.gov.uk/en/Healthcare/Medicinespharmacyandindustry/Pharmaceutic


alpriceregulationscheme/2009PPRS.  


Patient access schemes are proposed by a pharmaceutical company and 


agreed with the Department of Health, with input from the Patient Access 


Schemes Liaison Unit (PASLU) within the Centre for Health Technology 


Evaluation at NICE. 







2 Instructions for manufacturers and sponsors 


This document is the patient access scheme submission template for 


technology appraisals. If manufacturers and sponsors want the National 


Institute for Health and Care Excellence (NICE) to consider a patient access 


scheme as part of a technology appraisal, they should use this template. 


NICE can only consider a patient access scheme after formal referral from the 


Department of Health.  


The template contains the information NICE requires to assess the impact of a 


patient access scheme on the clinical and cost effectiveness of a technology, 


in the context of a technology appraisal, and explains the way in which 


background information (evidence) should be presented. If you are unable to 


follow this format, you must state your reasons clearly. You should insert ‘N/A’ 


against sections that you do not consider relevant, and give a reason for this 


response.  


Please refer to the following documents when completing the template:  


 ‘Guide to the methods of technology appraisal’ 


(www.nice.org.uk/aboutnice/howwework/devnicetech/technologyappraisalp


rocessguides/guidetothemethodsoftechnologyappraisal.jsp) 


 ‘Specification for manufacturer/sponsor submission of evidence’ 


(http://www.nice.org.uk/aboutnice/howwework/devnicetech/singletechnolog


yappraisalsubmissiontemplates.jsp) and  


 Pharmaceutical Price Regulation Scheme 2009 


(www.dh.gov.uk/en/Healthcare/Medicinespharmacyandindustry/Pharmaceu


ticalpriceregulationscheme/2009PPRS).  


For further details on the technology appraisal process, please see NICE’s 


‘Guide to the single technology appraisal (STA) process’ and ‘Guide to the 


multiple technology appraisal (MTA) process’ 


(http://www.nice.org.uk/aboutnice/howwework/devnicetech/technologyapprais


alprocessguides/technology appraisal process guides.jsp). The 







‘Specification for manufacturer/sponsor submission of evidence’ provides 


details on disclosure of information and equality issues.  


Make the submission as brief and informative as possible. Only mark 


information as confidential when absolutely necessary. Sufficient information 


must be publicly available for stakeholders to comment on the full content of 


the technology appraisal, including details of the proposed patient access 


scheme. Send submissions electronically to NICE in Word or a compatible 


format, not as a PDF file.  


Appendices may be used to include additional information that is considered 


relevant to the submission. Do not include information in the appendices that 


has been requested in the template. Appendices should be clearly referenced 


in the main submission. 


When making a patient access scheme submission, include: 


 an updated version of the checklist of confidential information, if necessary 


 an economic model with the patient access scheme incorporated, in 


accordance with the ‘Guide to the methods of technology appraisal’ 


(www.nice.org.uk/aboutnice/howwework/devnicetech/technologyappraisalp


rocessguides/guidetothemethodsoftechnologyappraisal.jsp). 


If you are submitting the patient access scheme at the end of the appraisal 


process, you should update the economic model to reflect the assumptions 


that the Appraisal Committee considered to be most plausible. No other 


changes should be made to the model.  


 







3 Details of the patient access scheme 


3.1 Please give the name of the technology and the disease area to 


which the patient access scheme applies.  


Technology: Teriflunomide (Aubagio ®).  


Disease area: Relapsing remitting multiple sclerosis (RRMS). 


3.2 Please outline the rationale for developing the patient access 


scheme. 


The price of teriflunomide proposed within this application reflects the costs associated with prescribing 


the current standard of care in this indication; interferon-betas and glatiramer acetate.  


Treatment for relapsing remitting multiple sclerosis (RRMS) is always initiated by a neurologist 


experienced in managing MS; this goes someway to ensuring that prescribing and monitoring is 


appropriate. 


Teriflunomide will be the first oral agent to be licensed for use in RRMS; prior use of injectable agents 


such as interferon-beta or glatiramer acetate is not required. Prior to the availability of teriflunomide, 


patients with RRMS are likely to be prescribed an injectable disease-modifying treatment (interferon-


beta or glatiramer acetate); in many cases this does not suit patients due to the route of administration. 


In other cases patients find it difficult to tolerate treatment with interferon-beta or glatiramer acetate; in 


such circumstances, teriflunomide provides an alternative option. 


A simple discount patient access scheme (PAS) is in existence for fingolimod, an oral treatment 


prescribed for highly-active (HA) RRMS. 


Teriflunomide would be suitable for provision to patients via the homecare route, if this suited the locality 


prescribing the treatment. 


3.3 Please describe the type of patient access scheme, as defined by 


the PPRS. 


This is a financially based scheme. 


The proposed list price for teriflunomide 14mg per day is £13,529 per patient per year, however 


Genzyme propose offering a fixed price to NHS patients in England and Wales of  per patient, 


per year, representing  of the list price at this time. 







Teriflunomide will be in tablet form with 28 tablets per pack. The anticipated list price will be £1,037.84 


per 28 tab pack. The discounted PAS price would be  per 28 tab pack. 


 


3.4 Please provide specific details of the patient population to which 


the patient access scheme applies. Does the scheme apply to the 


whole licensed population or only to a specific subgroup (for 


example, type of tumour, location of tumour)? If so: 


 How is the subgroup defined? 


 If certain criteria have been used to select patients, why have 


these have been chosen?  


 How are the criteria measured and why have the measures been 


chosen? 


Teriflunomide, Aubagio® is currently unlicensed, however, on 21 March 2013, the CHMP adopted a 


positive opinion, recommending the granting of a marketing authorisation for the Aubagio 14 mg film-


coated tablet intended for the treatment of adult patients with relapsing remitting forms of multiple 


sclerosis. 


As per the required criteria for a simple scheme the teriflunomide PAS will be valid for the whole 


licensed population.   


Genzyme are unaware of clinical uses for teriflunomide outside of the proposed marketing authorisation 


and have no further clinical trials in progress in support of additional indications.   


At this time Genzyme do not intend offering the NHS discount to non-NHS patients. 


3.5 Please provide details of when the scheme will apply to the 


population specified in 3.4. Is the scheme dependent on certain 


criteria, for example, degree of response, response by a certain 


time point, number of injections? If so: 


 Why have the criteria been chosen? 


 How are the criteria measured and why have the measures been 


chosen. 







The simple scheme will be operated as a reduction from the list price through a discount applied to all 


original invoices for the product and will apply from the point at which a Hospital Trust purchases a 


supply of teriflunomide for an NHS patient. 


3.6 What proportion of the patient population (specified in 3.4) is 


expected to meet the scheme criteria (specified in 3.5)? 


The scheme will apply to all relevant patients who are suitable for treatment with teriflunomide. 


3.7 Please explain in detail the financial aspects of the scheme. How 


will any rebates be calculated and paid? 


The simple scheme will be operated as a reduction from the list price through a discount applied to all 


original invoices for the product. 


The fixed price will be offered on the original invoice to Hospital Trust purchasers of teriflunomide.  


Commissioners will be notified of this price and it is anticipated that this may be reflected in QIPP 


agreements at a local level. 


3.8 Please provide details of how the scheme will be administered. 


Please specify whether any additional information will need to be 


collected, explaining when this will be done and by whom. 


Not applicable.  As per the requirements of a simple scheme, there is no additional administration 


required for the operation of the scheme. 


3.9 Please provide a flow diagram that clearly shows how the scheme 


will operate. Any funding flows must be clearly demonstrated. 


Not applicable.  As per response 3.5 and 3.7, the scheme is operated as a reduction from the list price 


through a discount applied to all original invoices for the product. 


3.10 Please provide details of the duration of the scheme.  


Genzyme commit to continuing the scheme until NICE next reviews the product under the technology 


appraisals programme and a final decision has been published on the NICE website. 


Should Genzyme receive new evidence on the effectiveness of teriflunomide before the NICE review is 


due, we will request that NICE bring forward the review. 







This PAS is offered on condition that it is interpreted as the type of simple scheme where the fixed price 


offered is permitted by ministers to remain confidential. For the avoidance of doubt, if it is decided by 


ministers that the price offered may not be kept confidential then the scheme will be withdrawn. 


Genzyme understands that the existence of an adjusted price may be made public; it is just the 


subsequent fixed cost that we expect to be kept confidential. 


Genzyme reserves the right to withdraw the scheme from a specific purchaser in the event that there is 


evidence of use of fixed price supplies of teriflunomide for patients outside the NHS (i.e. patients using 


private insurance or product being sold outside the NHS). 


3.11 Are there any equity or equalities issues relating to the scheme, 


taking into account current legislation and, if applicable, any 


concerns identified during the course of the appraisal? If so, how 


have these been addressed? 


Genzyme have no concerns regarding equality issues at this time however it should be noted that 


teriflunomide is not recommended for use in patients below 18 years of age since the safety and 


efficacy of teriflunomide in children and adolescents aged 0 to 18 years has not yet been established; 


no data are available. 


3.12 If available, please list any scheme agreement forms, patient 


registration forms, pharmacy claim forms/rebate forms, guides for 


pharmacists and physicians and patient information documents. 


Please include copies in the appendices. 


NHS organisations will be required to sign an agreement to take part in the scheme.  As per the 


requirements of a simple scheme there is no additional documentation required to be completed to 


receive the benefits of the scheme. 


3.13 In the exceptional case that you are submitting an outcome-based 


scheme, as defined by the PPRS, please also refer to appendix B. 


Not applicable. 


 







4 Cost effectiveness 


4.1 If the population to whom the scheme applies (as described in 


sections 3.4 and 3.5) has not been presented in the main 


manufacturer/sponsor submission of evidence for the technology 


appraisal (for example, the population is different as there has been 


a change in clinical outcomes or a new continuation rule), please 


(re-)submit the relevant sections from the ‘Specification for 


manufacturer/sponsor submission of evidence’ (particularly 


sections 5.5, 6.7 and 6.9). You should complete those sections 


both with and without the patient access scheme. You must also 


complete the rest of this template.  


Not applicable. 


4.2 If you are submitting the patient access scheme at the end of the 


technology appraisal process, you should update the economic 


model to reflect the assumptions that the Appraisal Committee 


considered to be most plausible. No other changes should be made 


to the model.  


Not applicable. 


4.3 Please provide details of how the patient access scheme has been 


incorporated into the economic model. If applicable, please also 


provide details of any changes made to the model to reflect the 


assumptions that the Appraisal Committee considered most 


plausible. 


The price of teriflunomide has been reduced from £13,529 to  per year. The price remains the 


same for all EDSS health states in the model. 







4.4 Please provide the clinical effectiveness data resulting from the 


evidence synthesis and used in the economic model which includes 


the patient access scheme.  


The clinical effectiveness data used in the model does not change for the inclusion of the PAS and can 


be found in Section 7.3 of the main manufacturer/sponsor submission of evidence for the technology 


appraisal. 


4.5 Please list any costs associated with the implementation and 


operation of the patient access scheme (for example, additional 


pharmacy time for stock management or rebate calculations). A 


suggested format is presented in table 1. Please give the reference 


source of these costs. Please refer to section 6.5 of the 


‘Specification for manufacturer/sponsor submission of evidence’. 


Not applicable. 


4.6 Please provide details of any additional treatment-related costs 


incurred by implementing the patient access scheme. A suggested 


format is presented in table 2. The costs should be provided for the 


intervention both with and without the patient access scheme. 


Please give the reference source of these costs. 


Not applicable. 


 


Summary results 


Base-case analysis 


4.7 Please present in separate tables the cost-effectiveness results as 


follows 


 the results for the intervention without the patient access 


scheme  


 the results for the intervention with the patient access scheme. 







Table 1 Base-case probabilistic cost-effectiveness results without patient access scheme 


 Teriflunomide Blended comparator 


Total costs (£)   


Difference in total costs (£)   


QALYs   


QALY difference   


ICER (£)   


LYG: life-year gained; QALY: quality-adjusted life-year; ICER: incremental cost-effectiveness ratio. 


Table 2 Base-case probabilistic cost-effectiveness results with patient access scheme 


 Teriflunomide Blended comparator 


Total costs (£)   


Difference in total costs (£)  -5,491 


QALYs   


QALY difference  0.201 


ICER (£)  Dominates 


LYG: life-year gained; QALY: quality-adjusted life-year; ICER: incremental cost-effectiveness ratio. 


Table 3 Base-case deterministic cost-effectiveness results without patient access scheme 


 Teriflunomide Blended comparator 


Intervention cost (£)   


Other costs (£)   


Total costs (£)   


Difference in total costs (£)   


LYG   


LYG difference   


QALYs   


QALY difference   


ICER (£)     


LYG: life-year gained; QALY: quality-adjusted life-year; ICER: incremental cost-effectiveness ratio. 







Table 4 Base-case deterministic cost-effectiveness results with patient access scheme 


 Teriflunomide Blended comparator 


Intervention cost (£)   


Other costs (£)   


Total costs (£)   


Difference in total costs (£)  -6,724 


LYG   


LYG difference   


QALYs   


QALY difference  0.288 


ICER (£)  Dominates 


LYG: life-year gained; QALY: quality-adjusted life-year; ICER: incremental cost-effectiveness ratio. 


 


4.8 Please present in separate tables the incremental results as 


follows.  


 the results for the intervention without the patient access 


scheme  


 the results for the intervention with the patient access scheme. 


List the interventions and comparator(s) from least to most 


expensive. Present the incremental cost-effectiveness ratios 


(ICERs) in comparison with baseline (usually standard care), and 


the incremental analysis ranking technologies in terms of 


dominance and extended dominance. A suggested format is 


presented in table 4. 


Table 5 Base-case probabilistic incremental results of teriflunomide versus all comparators 
without patient access scheme 


Technologies 
Total costs 


(£) 
Total 


QALYs 
INC costs 


(£) 
INC 


QALYs 


ICER (£) 
versus 


baseline 
(QALYs) 


ICER (£) 
INC 


(QALYs) 


Glatiramer 
acetate 


      


Rebif 22μg       


Rebif 44μg       







Avonex       


Betaferon       


Aubagio       


LYG: life-year gained; QALY: quality-adjusted life-year; INC: incremental; ICER: incremental cost-effectiveness ratio. 


Table 6 Base-case probabilistic incremental results of teriflunomide versus all comparators with 
patient access scheme 


Technologies 
Total costs 


(£) 
Total 


QALYs 
INC costs 


(£) 
INC QALYs 


ICER (£) 
versus 


baseline 
(QALYs) 


ICER (£) 
INC 


(QALYs) 


Aubagio       


Copaxone   400 -0.184 Dominated Dominated 


Rebif 22μg   3,285 -0.034 Dominated Dominated 


Rebif 44μg   3,722 -0.133 Dominated Dominated 


Avonex   9,256 -0.221 Dominated Dominated 


Betaferon   12,881 -0.446 Dominated Dominated 


LYG: life-year gained; QALY: quality-adjusted life-year; ICER: incremental cost-effectiveness ratio. 


Table 7 Base-case probabilistic incremental results of teriflunomide versus aggregated Rebif 
comparator with patient access scheme (see p314 main submission for rationale for presenting 
aggregated Rebif results) 


Technologies 
Total costs 


(£) 
Total 


QALYs 
INC costs 


(£) 
INC QALYs 


ICER (£) versus 
baseline (QALYs) 


Aubagio      


Rebif   3,556 -0.095 Dominated 


LYG: life-year gained; QALY: quality-adjusted life-year; ICER: incremental cost-effectiveness ratio. 


Table 8 Base-case deterministic incremental results of teriflunomide versus all comparators 
without patient access scheme 


Technologies 
Total 
costs 


(£) 


Total 
LYG 


Total 
QALYs 


INC 
costs 


(£) 


INC 
LYG 


INC 
QALYs 


ICER (£) 
versus 


baseline 
(QALYs) 


ICER (£) 
INC 


(QALYs) 


Copaxone         


Rebif 44mcg         


Rebif 22mcg         


Avonex         


Betaferon         


Aubagio         


LYG: life-year gained; QALY: quality-adjusted life-year; INC: incremental; ICER: incremental cost-effectiveness ratio. 







Table 9 Base-case deterministic incremental results of teriflunomide versus all comparators with 
patient access scheme 


Technologies 
Total 
costs 


(£) 


Total 
LYG 


Total 
QALYs 


INC 
costs 


(£) 


INC 
LYG 


INC 
QALYs 


ICER (£) 
versus 


baseline 
(QALYs) 


ICER (£) 
INC 


(QALYs) 


Aubagio         


Copaxone    2,277 -0.057 -0.305 Dominated Dominated 


Rebif 44mcg    3,791 -0.029 -0.201 Dominated Dominated 


Rebif 22mcg*    4,796 -0.029 -0.196 Dominated Dominated 


Avonex    9,132 -0.054 -0.286 Dominated Dominated 


Betaferon    17,567 -0.133 -0.721 Dominated Dominated 


LYG: life-year gained; QALY: quality-adjusted life-year; ICER: incremental cost-effectiveness ratio. 


*see page 314 of main submission for discussion of the need to interpret Rebif 22 results with caution  


 


Table 10 Base-case deterministic incremental results of teriflunomide versus aggregated Rebif 
comparator with patient access scheme (see p314 main submission for rationale for presenting 
aggregated Rebif results) 


Technologies 
Total costs 


(£) 
Total 


QALYs 
INC costs 


(£) 
INC QALYs 


ICER (£) versus 
baseline (QALYs) 


Aubagio      


Rebif   4,219 -0.174 Dominated 


LYG: life-year gained; QALY: quality-adjusted life-year; ICER: incremental cost-effectiveness ratio. 


 


Sensitivity analyses 


4.9 Please present deterministic sensitivity analysis results as 


described for the main manufacturer/sponsor submission of 


evidence for the technology appraisal. Consider using tornado 


diagrams. 


As described in Section 7.6.2 of the main manufacturer/sponsor submission of evidence for the 


technology appraisal, deterministic one-way and parameter sensitivity analyses were run for the base 


case of teriflunomide versus a blended comparator with the PAS. The results of the one-way analysis 


are presented in a tornado diagram in Figure 1 and Table 11 in terms of incremental net monetary 


benefit at a willingness to pay of £30,000 per QALY. The results of the parameter uncertainty analysis 


are presented in Table 12.  











Table 11 One-way sensitivity analysis results 


Parameter Variation 
Minimum Maximum 


Inc Cost Inc QALY ICER INMB Inc Cost Inc QALY ICER INMB 


Base case   -6,724 0.288 Dominates 15,355         


Blended comparator hazard ratio on disability progression 95% CI 4,745 -0.283 Dominated -13,230 -19,551 0.925 Dominates 47,297 


Teriflunomide hazard ratio on disability progression 95% CI -13,094 0.603 Dominates 31,180 -459 -0.022 20,613 -209 


Blended comparator withdrawal rate 95% CI -10,076 0.267 Dominates 18,100 -3,300 0.309 Dominates 12,558 


Disease costs +/- 10% -5,944 0.288 Dominates 14,575 -7,504 0.288 Dominates 16,136 


Blended comparator ARR 95% CI -6,278 0.284 Dominates 14,802 -7,261 0.292 Dominates 16,021 


Teriflunomide ARR 95% CI -7,138 0.291 Dominates 15,866 -6,310 0.284 Dominates 14,844 


EQ-5D utility 95% CI -6,724 0.304 Dominates 15,847 -6,724 0.281 Dominates 15,145 


Teriflunomide proportion relapses leading to hospitalisation +/- 10% -6,840 0.288 Dominates 15,485 -6,608 0.287 Dominates 15,226 


Teriflunomide monitoring costs +/- 10% -6,845 0.288 Dominates 15,477 -6,603 0.288 Dominates 15,234 


Blended comparator proportion relapses leading to hospitalisation +/- 10% -6,624 0.287 Dominates 15,243 -6,824 0.288 Dominates 15,467 


Blended comparator monitoring costs +/- 10% -6,614 0.288 Dominates 15,245 -6,834 0.288 Dominates 15,465 


Teriflunomide withdrawal rate 95% CI -5,891 0.313 Dominates 15,276 -7,536 0.263 Dominates 15,427 


Blended comparator adverse event disutility +/- 10% -6,724 0.286 Dominates 15,295 -6,724 0.290 Dominates 15,416 


Teriflunomide adverse event disutility +/- 10% -6,724 0.290 Dominates 15,412 -6,724 0.286 Dominates 15,298 


Relapse leading to hospitalisation cost +/- 10% -6,746 0.288 Dominates 15,377 -6,702 0.288 Dominates 15,333 


Blended comparator administration costs +/- 10% -6,711 0.288 Dominates 15,342 -6,737 0.288 Dominates 15,369 


Relapse leading to hospitalisation disutility +/- 10% -6,724 0.288 Dominates 15,358 -6,724 0.288 Dominates 15,352 


Blended comparator adverse event costs +/- 10% -6,722 0.288 Dominates 15,354 -6,726 0.288 Dominates 15,357 


Teriflunomide adverse event costs +/- 10% -6,725 0.288 Dominates 15,357 -6,723 0.288 Dominates 15,354 


Caregiver disutility +/- 10% -6,724 0.288 Dominates 15,355 -6,724 0.288 Dominates 15,356 







Relapse not leading to hospitalisation cost +/- 10% -6,724 0.288 Dominates 15,355 -6,724 0.288 Dominates 15,355 


Relapse not leading to hospitalisation disutility +/- 10% -6,724 0.288 Dominates 15,355 -6,724 0.288 Dominates 15,355 


 


 QALY: quality-adjusted life-year; INC: incremental; ICER: incremental cost-effectiveness ratio; INMB: incremental net monetary benefit. 
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Table 121 Parameter sensitivity analysis deterministic results 


Scenario 
Teri total 
costs (£) 


Teri total 
QALYs 


Blended 
comp 


costs (£) 


Blended 
comp 


QALYs (£) 


Inc 
costs (£) 


Inc 
QALYs 


ICER (£) 
inc 


(QALYs) 


Base case     -6,724 0.288 Dominates 


Clinical data 
sourced from 
all-years, ≥80% 
RRMS MTC 


    -3,164 0.154 Dominates 


Clinical data 
sourced from 
all-years, ≥80% 
RRMS MTC 
excluding 
Bornstein et al. 


    -3,233 0.158 Dominates 


Natural history 
costs from 
Karampampa, 
2012 


    -12,991 0.288 Dominates 


Relapse costs 
from Tyas, 2007 


    -6,871 0.288 Dominates 


Baseline EDSS 
utility score from 
TEMSO study 


    -6,724 0.324 Dominates 


Disutility of 
relapse from 
Orme, 2007 


    -6,724 0.287 Dominates 


Initial EDSS 
distribution from 
TOWER and 
TEMSO studies 


    -8,190 0.346 Dominates 


Starting age and 
male: female 
ratio from 
TOWER and 
TEMSO studies 


    -6,811 0.289 Dominates 


Natural history 
relapse rate 
from Patzold, 
1982 


    -6,605 0.287 Dominates 


Proportion of 
relapses leading 
to 
hospitalisation 
from placebo 
arms of TEMSO 
study 


    -6,623 0.287 Dominates 


Probability of     -6,723 0.247 Dominates 
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adverse events 
in subsequent 
years equal to 
adverse events 
in year 1 


QALY: quality-adjusted life-year; INC: incremental; ICER: incremental cost-effectiveness ratio 


 


Tables 13-16 below relate to a sensitivity analysis carried out using the all years MTC (sensitivity 
analysis MTC) results in the model rather than the base case MTC. The rationale for having a base 
case MTC with a cut off of year of study / publication at > 2000 is provided on pages 136 and 137 (and 
discussed on pages 184 and 185) of the main submission. The results of the all year (sensitivity 
analysis) MTC are presented in Additional Appendix 2 in which all relevant studies irrespective of year 
of study / publication were included in the MTC. 


 


Table 13 Incremental probabilistic results of teriflunomide versus all comparators using 
sensitivity analysis MTC for 3-month SAD, ARR and withdrawal  with patient access scheme 


Technologies 
Total 


costs (£) 
Total 


QALYs 


Inc 
costs 


(£) 


Inc 
QALYs 


ICER (£) versus 
baseline 
(QALYs) 


ICER (£) Inc 
(QALYs) 


Copaxone       


Aubagio   3,573 0.041 86,866 86,866 


Rebif 44mcg   6,279 -0.093 Dominated Dominated 


Rebif 22mcg*   6,285 0.040 157,356 Dominated 


Betaferon   10,787 -0.196 Dominated Dominated 


Avonex   11,948 -0.164 Dominated Dominated 


QALY: quality-adjusted life-year; INC: incremental; ICER: incremental cost-effectiveness ratio 


*see page 314 of main submission for discussion of the need to interpret Rebif 22 results with caution  


Table 14 Incremental probabilistic results of teriflunomide versus aggregated Rebif comparator 
using sensitivity analysis MTC for 3-month SAD, ARR and withdrawal with patient access 
scheme (see p314 main submission for rationale for presenting aggregated Rebif results) 


Technologies 
Total 


costs (£) 
Total 


QALYs 
INC costs 


(£) 
INC QALYs 


ICER (£) versus 
baseline (QALYs) 


Aubagio      


Rebif   2,709 -0.084 Dominated 


QALY: quality-adjusted life-year; INC: incremental; ICER: incremental cost-effectiveness ratio 


Table 15 Incremental deterministic results of teriflunomide versus all comparators using 
sensitivity analysis MTC for 3-month SAD, ARR and withdrawal including with patient access 
scheme 


Technologies 
Total 
costs (£) 


Total 
QALYs 


Inc 
costs 
(£) 


Inc 
QALYs 


ICER (£) versus 
baseline 
(QALYs) 


ICER (£) Inc 
(QALYs) 


Copaxone       


Aubagio   3,599 0.074 48,635 48,635 
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Rebif 44µg   5,363 -0.061 Dominated Dominated 


Rebif 22µg*   5,851 -0.019 Dominated Dominated 


Betaferon   11,262 -0.238 Dominated Dominated 


Avonex   11,359 -0.178 Dominated Dominated 


QALY: quality-adjusted life-year; INC: incremental; ICER: incremental cost-effectiveness ratio 


*see page 314 of main submission for discussion of the need to interpret Rebif 22 results with caution  


 


Table 16 Incremental deterministic results of teriflunomide versus aggregated Rebif using 
sensitivity analysis MTC for 3-month SAD, ARR and withdrawal with patient access scheme (see 
p314 main submission for rationale for presenting aggregated Rebif results) 


Technologies 
Total 


costs (£) 
Total 


QALYs 
INC costs 


(£) 
INC QALYs 


ICER (£) versus 
baseline (QALYs) 


Aubagio      


Rebif   2,014 -0.095 Dominated 


QALY: quality-adjusted life-year; INC: incremental; ICER: incremental cost-effectiveness ratio 


Tables 17-19 below relate to a sensitivity analysis carried out using the all years MTC (sensitivity 
analysis MTC) excluding Bornstein et al study results in the model rather than the base case MTC. The 
rationale for having a base case MTC with a cut off of year of study / publication at > 2000 is provided 
on pages 136 and 137 (and discussed on pages 184 and 185)  of the main submission. The results of 
the all year (sensitivity analysis) MTC are presented in Additional Appendix 2 in which all relevant 
studies irrespective of year of study / publication were included in the MTC with and without inclusion of 
the Bornstein et al study. The rationale for excluding Bornstein et al is discussed on pages 185 and 186 
of the main submission. 


 


Table 17 Incremental probabilistic results of teriflunomide versus all comparators using 
sensitivity analysis (all-years) MTC for ARR and withdrawal , and sensitivity analysis MTC 
excluding Bornstein et al for 3-month SAD a with patient access scheme 


Technologies 
Total 


costs (£) 
Total 


QALYs 


Inc 
costs 


(£) 


Inc 
QALYs 


ICER (£) versus 
baseline 
(QALYs) 


ICER (£) Inc 
(QALYs) 


Copaxone       


Aubagio   2,641 0.125 21,062 21,062 


Rebif 22mcg*   4,130 0.130 31,685 301,857 


Rebif 44mcg   4,233 0.002 1,884,941 Dominated 


Betaferon   10,148 -0.167 Dominated Dominated 


Avonex   10,364 -0.110 Dominated Dominated 


QALY: quality-adjusted life-year; INC: incremental; ICER: incremental cost-effectiveness ratio 


*see page 314 of main submission for discussion of the need to interpret Rebif 22 results with caution  
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Table 18 Incremental probabilistic results of teriflunomide versus all aggregated Rebif 
comparator using sensitivity analysis (all-years) MTC for ARR and withdrawal , and sensitivity 
analysis MTC excluding Bornstein et al for 3-month SAD a with patient access scheme (see p314 
main submission for rationale for presenting aggregated Rebif results) 


Technologies 
Total 


costs (£) 
Total 


QALYs 
INC costs 


(£) 
INC QALYs 


ICER (£) versus 
baseline (QALYs) 


Aubagio      


Rebif   1,552 -0.075 Dominated 


QALY: quality-adjusted life-year; INC: incremental; ICER: incremental cost-effectiveness ratio 


Table 19 Incremental deterministic results of teriflunomide versus all comparators using 
sensitivity analysis (all-years) MTC for ARR and withdrawal , and sensitivity analysis MTC 
excluding Bornstein et al for 3-month SAD a with patient access scheme 


Technologies 
Total 


costs (£) 
Total 


QALYs 


Inc 
costs 


(£) 


Inc 
QALYs 


ICER (£) versus 
baseline 
(QALYs) 


ICER (£) Inc 
(QALYs) 


Copaxone       


Aubagio   2,476 0.125 19,808 19,808 


Rebif 44µg   3,627 0.02 181,350 Dominated 


Rebif 22µg*   4,043 0.065 62,200 Dominated 


Avonex   10,185 -0.125 Dominated Dominated 


Betaferon   11,059 -0.234 Dominated Dominated 


QALY: quality-adjusted life-year; INC: incremental; ICER: incremental cost-effectiveness ratio 


*see page 314 of main submission for discussion of the need to interpret Rebif 22 results with caution  


 
Table 20 Incremental deterministic results of teriflunomide versus all aggregated Rebif 
comparator using sensitivity analysis (all-years) MTC for ARR and withdrawal , and sensitivity 
analysis MTC excluding Bornstein et al for 3-month SAD a with patient access scheme (see p314 
main submission for rationale for presenting aggregated Rebif results) 


Technologies 
Total 
costs (£) 


Total 
QALYs 


INC costs 
(£) 


INC QALYs 
ICER (£) versus 
baseline (QALYs) 


Aubagio      


Rebif   1,376 -0.064 Dominated 


LYG: life-year gained; QALY: quality-adjusted life-year; ICER: incremental cost-effectiveness ratio. 


 


4.10 Please present any probabilistic sensitivity analysis results, and 


include scatter plots and cost-effectiveness acceptability curves.  


Mean results of the probabilistic sensitivity analysis with 10,000 simulations for teriflunomide with the 


PAS versus the blended comparator are given in Table 2 as the base case. Figure 2 shows the scatter 


plot of the base case PSA of teriflunomide versus the blended comparator. The uncertainty in the 



















Patient access scheme submission template – October 2009 Page 25 of 37 


4.11 Please present scenario analysis results as described for the main 


manufacturer/sponsor submission of evidence for the technology 


appraisal. 


As discussed in Section 7.6.1 of the main manufacturer/sponsor submission of evidence for the 


technology appraisal, treatment sequencing scenarios were explored to more appropriately reflect 


current clinical practice. The cost-effectiveness results for the same sequences as discussed in the 


aforementioned section are presented in Table 21. 


 


In addition, structural sensitivity analyses were performed to assess the impact of choice of sources of 


data, choice of MTC study inclusion criteria and structural assumptions within the model. The results of 


the deterministic structural sensitivity analysis are presented in Table 22; the results show sensitivity to 


the same parameters as the results without the PAS (presented in the main manufacturer/sponsor 


submission of evidence for the technology appraisal). Probabilistic results are presented for the 


scenario where treatment is received in SPMS (see Table 23 and 24). Finally, subgroup analyses are 


presented for HAD and RES as per the main manufacturer/sponsor submission (Table 25 -28). 


 


Table 21 Treatment sequencing scenario analysis deterministic results with PAS 


Sequencing 
scenario 


Treatment 
sequence 
total costs 


(£) 


Treatment 
sequence 


total 
QALYs 


Comp 
sequence 


total 
costs (£) 


Comp 
sequence 


total 
QALYs (£) 


Inc 
costs 


(£) 


Inc 
QALYs 


ICER (£) 
inc 


(QALYs) 


Base case     -6,724 0.288 Dominates 


1     -2,255 0.320 Dominates 


1 with possible 
PAS price of 
£11,000 


    -4,571 0.320 Dominates 


1 with possible 
PAS price of 
£13,000 


    -4,000 0.320 Dominates 


2     -1,964 0.344 Dominates 


3     -4,001 0.305 Dominates 


3 with possible 
PAS price of 
£11,000 


    -4,584 0.305 Dominates 


3 with possible 
PAS price of 
£13,000 


    -4,440 0.305 Dominates 


4     -3,903 0.311 Dominates 


Inc = Incremental, ICER = Incremental cost-effectiveness ratio, Comp = comparator 
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Table 22 Structural scenario analysis deterministic results 


Scenario 
Teri total 
costs (£) 


Teri total 
QALYs 


Blended 
comp 


costs (£) 


Blended 
comp 


QALYs (£) 


Inc 
costs (£) 


Inc 
QALYs 


ICER (£) 
inc 


(QALYs) 


Base case     -6,724 0.288 Dominates 


Treatment effect 
reduction by 
50% after 5 
years 


    -5,971 0.247 Dominates 


Treatment effect 
reduction by 
25% after 5 
years 


    -6,332 0.266 Dominates 


No waning of 
discontinuation 


    -6,300 0.236 Dominates 


Rate of 
discontinuation 
reduction by 
75% after year 2 


    -6,845 0.327 Dominates 


Natural history 
transition 
probabilities for 
Active RRMS 


    -6,749 0.290 Dominates 


No treatment 
effect on 
relapses or 
proportion 
leading to 
hospitalisation  


    -6,809 0.288 Dominates 


No discount rate 
costs 


    -8,470 0.288 Dominates 


No discount rate 
outcomes 


    -6,724 0.433 Dominates 


6% discount 
rate costs 


    -5,601 0.288 Dominates 


6% discount 
rate outcomes 


    -6,724 0.224 Dominates 


Inc = Incremental, ICER = Incremental cost-effectiveness ratio, Teri = teriflunomide, Comp = comparator 
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Table 23 Probabilistic structural scenario analysis results of teriflunomide versus all 
comparators with treatment in SPMS of licensed beta-interferons 


Technologies 
Total 


costs (£) 
Total 


QALYs 
Inc costs 


(£) 
Inc 


QALYs 


ICER (£) versus 
baseline 
(QALYs) 


ICER (£) Inc 
(QALYs) 


Teriflunomide       


Rebif 44µg   10,619 -0.102 Dominated Dominated 


Rebif 22µg   11,709 0.111 105,604 105,604 


Betaferon   25,402 -0.442 Dominated Dominated 


INC = Incremental, ICER = Incremental cost-effectiveness ratio, QALY = quality adjusted life year 


 


Table 24 Probabilistic structural scenario analysis results of teriflunomide versus aggregated 
Rebif with treatment in SPMS of licensed beta-interferons 


Technologies 
Total 


costs (£) 
Total 


QALYs 
Inc costs 


(£) 
Inc 


QALYs 


ICER (£) versus 
baseline 
(QALYs) 


ICER (£) Inc 
(QALYs) 


Teriflunomide       


Rebif   11,031 -0.021 Dominated Dominated 


INC = Incremental, ICER = Incremental cost-effectiveness ratio, QALY = quality adjusted life year 


 


The results of the subgroup analysis are shown in Tables 25-28. In the HA population, teriflunomide is 


the most cost-effective treatment but in the rapidly-evolving severe (RES) population, natalizumab is the 


more cost-effective treatment. 


Table 252 Probabilistic structural scenario analysis results of teriflunomide versus fingolimod in 
HAD population 


Scenario 
Teri 


costs 
(£) 


Teri 
QALYs 


Fing 
costs 


(£) 


Fing 
QALYs 


Inc 
costs 


(£) 


Inc 
QALYs 


ICER (£) 


Fingolimod at 
£11,000 per year 


    -67,826 0.725 Dominates 


Fingolimod at list 
price 


    -35,084 0.746 Dominates 


Inc = Incremental, ICER = Incremental cost-effectiveness ratio, Teri = teriflunomide, QALY = quality adjusted life year, Fing = 
fingolimod 


 


Table 263 Probabilistic structural scenario analysis results of teriflunomide versus natalizumab 
in RES population 


Technologies 
Total costs 


(£) 
Total 


QALYs 
Inc costs 


(£) 
Inc 


QALYs 
ICER (£) vs 


baseline (QALYs) 


Teriflunomide      







Patient access scheme submission template – October 2009 Page 28 of 37 


Natalizumab   30,133 0.477 63,107 


INC = Incremental, ICER = Incremental cost-effectiveness ratio, Teri = teriflunomide, QALY = quality adjusted life year 


 


Table 274 Deterministic structural scenario analysis results of teriflunomide versus fingolimod 
in HAD population 


Technologies 
Total 


costs (£) 
Total 


QALYs 
Inc costs 


(£) 
Inc 


QALYs 


ICER (£) vs 
baseline 
(QALYs) 


ICER (£) 
Inc (QALYs) 


Teriflunomide       


Fingolimod at £11,000 
per year 


  34,524 -0.828 Dominated Dominated 


Fingolimod at list price   64,403 -0.828 Dominated Dominated 


INC = Incremental, ICER = Incremental cost-effectiveness ratio, Teri = teriflunomide, QALY = quality adjusted life year 


 


Table 285 Deterministic structural scenario analysis results of teriflunomide versus natalizumab 
in RES population 


Technologies 
Total costs 


(£) 
Total 


QALYs 
Inc costs 


(£) 
Inc QALYs 


ICER (£) vs 
baseline (QALYs) 


Teriflunomide      


Natalizumab   44,277 0.632 70,076 


INC = Incremental, ICER = Incremental cost-effectiveness ratio, Teri = teriflunomide, QALY = quality adjusted life year 


 


4.12 If any of the criteria on which the patient access scheme depends 


are clinical variable (for example, choice of response measure, 


level of response, duration of treatment), sensitivity analyses 


around the individual criteria should be provided, so that the 


Appraisal Committee can determine which criteria are the most 


appropriate to use. 


Not applicable. 
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Impact of patient access scheme on ICERs 


4.13 For financially based schemes, please present the results showing 


the impact of the patient access scheme on the ICERs for the 


base-case and any scenario analyses. A suggested format is 


shown below (see table 5). If you are submitting the patient access 


scheme at the end of the appraisal process, you must include the 


scenario with the assumptions that the Appraisal Committee 


considered to be most plausible.  


For all one-way probabilistic base case, deterministic base case and scenario analyses, teriflunomide 
dominated the blended comparator with the patient access scheme, as demonstrated in Table 27-29. 


 


Table 27 Results showing the impact of patient access scheme on teriflunomide versus blended 
comparator ICERs 


 Without PAS With PAS 


Base case probabilistic  Dominates 


Base case deterministic  Dominates 


Blended comparator hazard ratio on disability progression: LCI  Dominated 


Blended comparator hazard ratio on disability progression: UCI  Dominates 


Blended comparator ARR: LCI  Dominates 


Blended comparator ARR: UCI  Dominates 


Blended comparator withdrawal rate: LCI  Dominates 


Blended comparator withdrawal rate: UCI  Dominates 


Blended comparator proportion relapses leading to 
hospitalisation – 10% 


 Dominates 


Blended comparator proportion relapses leading to 
hospitalisation + 10% 


 Dominates 


Blended comparator administration costs – 10%  Dominates 


Blended comparator administration costs + 10%  Dominates 


Blended comparator monitoring costs – 10%  Dominates 


Blended comparator monitoring costs + 10%  Dominates 


Blended comparator adverse event costs – 10%  Dominates 


Blended comparator adverse event costs + 10%  Dominates 


Blended comparator adverse event disutility – 10%  Dominates 


Blended comparator adverse event disutility + 10%  Dominates 


Teriflunomide hazard ratio on disability progression: LCI  Dominates 


Teriflunomide hazard ratio on disability progression: UCI  20,613 


Teriflunomide ARR: LCI  Dominates 


Teriflunomide ARR: UCI  Dominates 


Teriflunomide withdrawal rate: LCI  Dominates 


Teriflunomide withdrawal rate: UCI  Dominates 


Teriflunomide proportion relapses leading to hospitalisation: LCI  Dominates 


Teriflunomide proportion relapses leading to hospitalisation: UCI  Dominates 
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 Without PAS With PAS 


Teriflunomide monitoring costs – 10%  Dominates 


Teriflunomide monitoring costs + 10%  Dominates 


Teriflunomide adverse event costs – 10%  Dominates 


Teriflunomide adverse event costs + 10%  Dominates 


Teriflunomide adverse event disutility – 10%  Dominates 


Teriflunomide adverse event disutility + 10%  Dominates 


Disease costs – 10%  Dominates 


Disease costs + 10%  Dominates 


Relapse leading to hospitalisation cost  - 10%  Dominates 


Relapse leading to hospitalisation cost + 10%  Dominates 


Relapse not leading to hospitalisation cost – 10%  Dominates 


Relapse not leading to hospitalisation cost + 10%  Dominates 


EQ-5D utility – 10%  Dominates 


EQ-5D utility + 10%  Dominates 


Relapse leading to hospitalisation disutility – 10%  Dominates 


Relapse leading to hospitalisation disutility + 10%  Dominates 


Relapse not leading to hospitalisation disutility – 10%  Dominates 


Relapse not leading to hospitalisation disutility + 10%  Dominates 


Caregiver disutility – 10%  Dominates 


Caregiver disutility + 10%  Dominates 







Patient access scheme submission template – October 2009 Page 31 of 37 


 Without PAS With PAS 


Treatment sequencing scenario 1  Dominates 


Treatment sequencing scenario 1 with fingolimod price £11,000  Dominates 


Treatment sequencing scenario 2  Dominates 


Treatment sequencing scenario 3  Dominates 


Treatment sequencing scenario 3 with fingolimod price £11,000  Dominates 


Treatment sequencing scenario 4  Dominates 


Clinical data sourced from all-years, ≥80% RRMS MTC  Dominates 


Clinical data sourced from all-years, ≥80% RRMS MTC 
excluding Bornstein et al 


 Dominates 


Natural history costs from Karampampa, 2012  Dominates 


Relapse costs from Tyas, 2007  Dominates 


Baseline EDSS utility score from TEMSO study  Dominates 


Disutility of relapse from Orme, 2007  Dominates 


Treatment effect reduction by 50% after 5 years  Dominates 


Treatment effect reduction by 25% after 5 years  Dominates 


No waning of discontinuation  Dominates 


Rate of discontinuation reduction by 75% after year 2  Dominates 


Initial EDSS distribution from TOWER and TEMSO studies  Dominates 


Starting age and male: female ratio from TOWER and TEMSO 
studies 


 Dominates 


Natural history relapse rate from Patzold, 1982  Dominates 


Proportion of relapses leading to hospitalisation from placebo 
arms of TEMSO study 


 Dominates 


Probability of adverse events in subsequent years equal to 
adverse events in year 1 


 Dominates 


Natural history transition probabilities for Active RRMS  Dominates 


No treatment effect on relapses or proportion leading to 
hospitalisation  


 Dominates 


No discount rate on costs  Dominates 


No discount rate on outcomes  Dominates 


6% discount rate on costs  Dominates 


6% discount rate on outcomes  Dominates 
PAS: patient access scheme. 
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Table 28 Results showing the impact of patient access scheme on teriflunomide versus 
fingolimod in HAD 


 Teriflunomide 


 Without PAS With PAS 


Deterministic Fingolimod at list price  Dominates 


Deterministic Fingolimod at £11,000  Dominates 


 


Table 29 Results showing the impact of patient access scheme on teriflunomide versus 
natalizumab in RES 


 
Teriflunomide (lower benefits, lower 


costs) 


 Without PAS With PAS 


Deterministic  70,076 
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5 Appendices 


5.1 Appendix A: Additional documents 


5.1.1 If available, please include copies of patient access scheme 


agreement forms, patient registration forms, pharmacy claim 


forms/rebate forms, guides for pharmacists and physicians, patient 


information documents. 


Not applicable. 
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5.2 Appendix B: Details of outcome-based schemes 


5.2.1 If you are submitting a proven value: price increase scheme, as 


defined in the PPRS, please provide the following information: 


 the current price of the intervention 


 the proposed higher price of the intervention, which will be 


supported by the collection of new evidence 


 a suggested date for when NICE should consider the additional 


evidence. 


Not applicable. 


5.2.2 If you are submitting an expected value: rebate scheme, as defined 


in the PPRS, please provide the following details: 


 the current price of the intervention (the price that will be 


supported by the collection of new evidence) 


 the planned lower price of the intervention in the event that the 


additional evidence does not support the current price 


 a suggested date for when NICE should consider the additional 


evidence. 


Not applicable. 


5.2.3 If you are submitting a risk-sharing scheme, as defined in the 


PPRS, please provide the following details: 


 the current price of the intervention (the price that will be 


supported by the collection of new evidence) 


 the proposed relationship between future price changes and the 


evidence to be collected. 


Not applicable. 
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5.2.4 For outcome-based schemes, as defined in the PPRS, please 


provide the full details of the new information (evidence) planned to 


be collected, who will collect it and who will carry the cost 


associated with this planned data collection. Details of the new 


information (evidence) may include: 


 design of the new study 


 patient population of the new study 


 outcomes of the new study 


 expected duration of data collection 


 planned statistical analysis, definition of study groups and 


reporting (including uncertainty) 


 expected results of the new study 


 planned evidence synthesis/pooling of data (if applicable) 


 expected results of the evidence synthesis/pooling of data (if 


applicable). 


Not applicable. 


5.2.5 If you are submitting a risk-sharing scheme, please specify the 


period between the time points when the additional evidence will be 


considered. 


Not applicable. 


5.2.6 Please provide the clinical effectiveness data resulting from the 


evidence synthesis and used in the economic modelling of the 


patient access scheme at the different time points when the 


additional evidence is to be considered.  


Not applicable. 
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5.2.7 Please provide the other data used in the economic modelling of 


the patient access scheme at the different time points when the 


additional evidence is to be considered. These data could include 


cost/resource use, health-related quality of life and utilities.  


Not applicable. 


5.2.8 Please present the cost-effectiveness results as follows. 


 For proven value: price increase schemes, please summarise in 


separate tables: 


 the results based on current evidence and current price 


 the anticipated results based on the expected new evidence 


and the proposed higher price. 


 For expected value: rebate schemes, please summarise in 


separate tables: 


 the results based on the expected new evidence and the 


current price (which will be supported by the additional 


evidence collection) 


 the results based on the current evidence and the lower price 


(if the new evidence is not forthcoming). 


 For risk-sharing schemes, please summarise in separate tables: 


 the results based on current evidence and current price 


 the results based on the expected new evidence and the 


current price (which will be supported by the additional 


evidence collection) 


 the results based on the current evidence and the lower price 


(if the new evidence is not forthcoming) 


 the anticipated results based on the expected new evidence 


and the proposed higher price. 


A suggested format is shown in table 3, section 4.7. 


Not applicable. 
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5.2.9 Please present in separate tables the incremental results for the 


different scenarios as described above in section 5.2.8 for the type 


of outcome-based scheme being submitted.  


List the interventions and comparator(s) from least to most 


expensive. Present the incremental cost-effectiveness ratios 


(ICERs) in comparison with baseline (usually standard care), and 


the incremental analysis ranking technologies in terms of 


dominance and extended dominance. A suggested format is 


presented in table 4, section 4.8. 


Not applicable. 
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Single Technology Appraisal (STA) 


Teriflunomide for treating relapsing forms of multiple sclerosis [ID548] 


Dear Roben, 
 
The Evidence Review Group, the Centre for Reviews & Dissemination and Centre for Health 
Economics at the University of York, and the technical team at NICE have now had an 
opportunity to take a look at the submission received on the 28th


  


 May 2013 by Genzyme. 
NICE and the ERG note that the submission by far exceeds the recommended length of STA 
submissions. The ERG has exceptionally agreed to critique your submission as it is, in order 
to avoid any delays in the schedule of this appraisal.  However, we have to emphasise at 
this stage to you that because of the length of your submission we cannot guarantee that 
Committee members are able to review your entire submission, and that the ERG is able to 
go through all aspects of your submission to the same degree of detail. 


Despite the length of the submission, the ERG and the NICE technical team would like 
further clarification relating to the clinical and cost effectiveness data. 
 
Both the ERG and the technical team at NICE will be addressing these issues in their 
reports.  
 
We request you to provide a written response to this letter to the Institute by 5pm on 28th


 


 
June 2013. Two versions of this written response should be submitted; one with 
academic/commercial in confidence information clearly marked and one from which this 
information is removed. 


Please underline all confidential information, and separately highlight information that is 
submitted under ‘commercial in confidence’ in turquoise, and all information submitted under 
‘academic in confidence
 


’ in yellow. 


If you present data that is not already referenced in the main body of your submission and 
that data is seen to be academic/commercial in confidence information, please complete the 
attached checklist for in confidence information. 
 
Please do not ‘embed’ documents (i.e. PDFs, spreadsheets) within your response as this 
may result in your information being displaced or unreadable. Any supporting documents 
should be emailed to us separately as attachments or sent on a CD.  
 
If you have any further queries on the technical issues raised in this letter then please 
contact Martyn Burke, Technical Lead (martyn.burke@nice.org.uk). Any procedural 
questions should be addressed to Jeremy Powell, Project Manager 
(jeremy.powell@nice.org.uk) in the first instance.  
 
 



mailto:martyn.burke@nice.org.uk�
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Yours sincerely 
 
Elisabeth George  
Associate Director – Appraisals 
Centre for Health Technology Evaluation 
 
Encl. checklist for in confidence information 
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Section A: Clarification on effectiveness data 


Design and conduct of the clinical trials 
 
A1. Priority Question:  Please provide the Clinical Study Reports (CSRs) for the 


TEMSO, TOWER and TENERE trials, together with their protocols. The CSRs are 
referenced in the manufacturer’s submission (MS), but were not provided with the 
references.   


 
A2. On page 53 of the MS, the trial outcome inclusion criteria used in the manufacturer’s 


search strategy is presented.  Please can the manufacturer clarify if results for all 
outcomes from the included trials are presented in the MS? 


 
A3. Adjusted annualised relapse rate (ARR) results are reported in the MS for the 


TEMSO, TOWER and TENERE trials. Please provide details of what variables were 
adjusted for and comment on the significance of any differences in the adjustments 
between the trials.  Please clarify how the adjusted ARR results are used in the 
MTC? Also, please provide the number of events and time at risk for each group. 


  
A4. Please provide the Kaplan-Meier plots for the phase III trials (TESMO, TENERE and 


TOWER) for the time to the first 3 month sustained accumulation of disability (SAD), 
time to first 6 month SAD and time to first relapse (or remaining relapse free). 


  
A5. In the MS, 3 month SAD is defined as “… as an increase from baseline of at least 1.0 


point in the Expanded Disability Status Scale (EDSS) score (or at least 0.5 points for 
patients with a baseline EDSS score greater than 5.5) that persisted for at least 12 
weeks.” Please provide details of how the change in EDSS score, representing 
disability progression, was linked to the occurrence of a relapse? If this was not the 
case, please explain why this approach was not used? 


 
Design, conduct and results of the TESMO trial 
 
A6. Priority Question: Please provide any data available on 6 month SAD? The 


European Medicines Agency (EMA) guideline on clinical investigation of medicinal 
products for the treatment of multiple sclerosis stipulates that, “accurate and reliable 
definition of sustained worsening is important and should include two consecutive 
examinations carried out by the same physician at least 6 months apart.” 


 
A7. Please provide summary results for the severity of relapse outcome to supplement 


the data reported on page 121 of the MS? This includes the actual reductions and 
confidence intervals (CIs) for each treatment arm, and the CIs for the relative 
treatment difference. 


 
A8. Please clarify why the results for change from baseline in EDSS score are not 


available for the TEMSO trial (page 122 of the MS), despite this being listed as an 
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outcome (page 91 of the MS)? Please provide the results for this outcome from the 
TEMSO trial? 


 
A9. On page 130 of the MS, it states that for the TEMSO trial “no statistically significant 


treatment differences were observed in SF-36 or EQ-5D scores”. Please provide the 
summary results (for both value and VAS scores): at baseline, at each follow-up and 
the end of the study, change from baseline and details of statistical comparison, with 
patient numbers and mean follow-up. Also, please clarify which valuation (tariff) was 
used for the EQ-5D. 


 
Design, conduct and results of the TESMO extension trial 
 
A10. Please provide the results relating to MSQOL-54 instrument and the timescale over 


which these data were collected?  
 
Design, conduct and results of the TENERE trial 
 
A11. Priority Question: Time to failure is the primary endpoint of the TENERE trial, which 


is a composite of relapse or discontinuation due to any cause.  Please confirm 
whether all the results are available and reported for both components of the primary 
endpoint in the MS? If this is not the case, please provide this data. Also, the 
TENERE trial results, as presented in the PowerPoint presentation (Vermersch et al. 
2012), suggest inconsistent effects of the 2 doses of teriflunomide on relapse rate. 
Please provide further information to explain this? 


 
A12. Please provide summary results for the Fatigue Impact Scale (FIS)? 
 
A13. Priority Question: Please provide the summary results of adverse events (safety 


data) reported in the TENERE trial? 
 
A14. Priority Question: Please explain how the results for 3 month SAD are derived in 


the TENERE trial. EDSS and SAD are not listed as outcomes in the published 
PowerPoint (Vermersch et al. 2012) or conference abstract (Vermersch et al. 2012). 
Please clarify whether they were pre-specified (planned) outcomes or post-hoc 
analyses? 


  
A15. In the TENERE trial, freedom from relapse (disease activity) at the end of study 


period is reported. Please confirm the time point here. 
 
Design, conduct and results of the TOWER trial 


 
A16. Please confirm that the results for 3 month SAD are correct, as reported in the MS as 


HR ***************. Please clarify how a p-value of ***** was estimated? 
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A17. Please provide summary results for the SF-36: at baseline, follow-up and end of 
study, change from baseline and details of statistical comparison, with patient 
numbers and mean follow-up. 


  
A18. Subgroup analyses have been presented for the TEMSO trial only. Please clarify 


whether subgroup analyses are available for the TOWER trial? If they are available, 
please provide the results of the subgroup analyses for the TOWER trial. 


 
Search strategy 
 
A19. Please clarify the time span of the effectiveness search? In section 10.2.3 page 369 


of the MS, the endpoint is given as 30 June 2012.  Table C10.2.1 on page 370 of the 
MS, states 29 May 2012 and within the PubMed search strategy on the same page 
the date is given as 2011/05/20. 


 
Mixed treatment comparisons 
 
A20. To help the Evidence Review Group understand the face validity of the mixed 


treatment comparison (MTC) analyses, please provide a clear comparison of the 
direct trials results and results from the MTC (both including and excluding the pre-
2000 studies).   


 
a) Priority Question: Please complete the triangular matrix below, with the upper 


part reporting the direct comparisons for the various pairwise comparisons 
reporting direct evidence and the lower part reporting the MTC results for all 
possible pairwise comparisons (with specific attention to teriflunomide, rebif and 
placebo).  Please provide this table for each of the outcomes included in the 
economic model (ARR, 3 month SAD and all cause discontinuations).  Please 
provide the mean and 95% confidence intervals/credible intervals, as well as the 
DIC statistics and results from both fixed and random effects analyses.  Please 
provide the MTC code used.  Please clarify whether the baseline effect is 
included in the MTC model to calculate absolute effects or does it just estimate 
relative effects? 


 Comparator 1 Comparator 2 Comparator 3 Comparator 4 


Comparator 1  Trial Results Trial Results Trial Results 


Comparator 2 MTC Result  Trial Results Trial Results 


Comparator 3 MTC Result MTC Result  Trial Results 


Comparator 4 MTC Result MTC Result MTC Result  
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b) Priority Question: Please provide a MTC with all years (including pre-2000 
studies) for each of the outcomes included in the economic model but controlling 
for baseline relapse. 


 
c) Data from the MTC for the ARR outcome lists the time point for the TEMSO trial 


as “ALL”. Please clarify what is meant here? 
 


d) The EMA guideline on clinical investigation of medicinal products for the 
treatment of multiple sclerosis stipulates that for confirmatory trials, “two years is 
considered the minimum duration to demonstrate efficacy”. Please confirm 
whether any steps were taken to take trial duration into account in the MTC? 
Also, please confirm whether any steps were taken to take into account for 
factors such as: baseline ARR rate, baseline EDSS score, mean age of patients, 
time since diagnosis? 
 


e) Please provide details of how hazard ratios for 3 month SAD are calculated from 
the MTC inputs, presented in Table B6.7.6 (page 165 of the MS)? 
 


f) Please confirm whether total discontinuations in the MTC are odds ratios (as 
stated on page 173 of the MS) or hazard ratios as stated in Table AA2.4 
(Additional Appendix 2). If hazard ratios, please clarify how these are calculated 
from the data presented? 
 


g) Please explain the apparent discrepancy between the flow diagram on page 54 of 
the MS (that states an additional 11 trials were included in the sensitivity analysis 
MTC) and the Additional Appendix 2 (where details of only 6 additional trials are 
provided). Please confirm the details of the other 5 trials and explain the 
reasoning for their exclusion from the MTC? 


 
 


 
Section B: Clarification on cost-effectiveness data 


Natural history data 
 
B1. Priority Question: Please provide the proportion of patients from each of the 3 


teriflunomide trials (TESMO, TENERE and TOWER) who experienced SAD but later 
regressed. 


 
B2. Priority Question: Please provide an equivalent annual relapsing-remitting multiple 


sclerosis (RRMS) transition matrix for EDSS using the placebo arms of the TEMSO 
and TOWER trials – allowing for regression as well.  Please present the details of the 
statistical model used.  If this is not feasible, please provide the EDSS distributions 
from the placebo arms of the teriflunomide trials at baseline, 12 and 24 months.   
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B3. Please provide additional details of patient characteristics in the Ontario data used to 
calculate the transitions (for example patient numbers, baseline characteristics, time 
at risk etc) for all people with RRMS, people with active RRMS and people with 
secondary progressive multiple sclerosis (SPMS). 


 
B4. Please provide additional details on the statistical approaches used to derive 


transition matrices from the Ontario data or at least the number of events (transitions 
from one state to another) and time at risk for each of the transitions in the matrix. 


 
B5. Please provide the number of patients in each EDSS state of the Ontario data 


allowing for regression. 
 
Economic analysis 
 
B6. Priority Question: Please provide clinical trial and model results at 1 year and 2 


years for: average number of relapses, EDSS scores (actual mean scores and 
change in baseline), EQ-5D value scores (actual mean scores and change in 
baseline).  Please provide comparisons for teriflunomide, rebif and placebo.  Please 
ensure that the model results use the baseline characteristics of the trial populations 
and not the characteristics of the Ontario data (please clarify which characteristics 
have been changed to make it reflective of the trial population). 


 
B7. Priority Question: Please confirm the source and price year for the acquisition costs 


of the disease-modifying treatments (DMTs) reported in Table B7.5.1 (page 284 of 
the MS). 


 
B8. Please provide the number of patients, mean utilities and standard errors for each 


EDSS health state and by treatment arm in the TEMSO trial.  Please clarify whether 
these values are the EQ-5D scores or VAS scores. 


 
B9. Please provide additional details on what is being reported in Table B7.7.1 (page 307 


of the MS).  Please clarify that the results reported in Table B7.7.1 (both the clinical 
trial and model results) are for the teriflunomide arm? 


 
B10. Please explain why the number of liver function tests and full blood counts are much 


higher for teriflunomide compared with the other treatments, Table B7.5.3 (page 286 
of the MS).  Please clarify whether these monitoring tests are required as part of the 
anticipated marketing authorisation recommended by the EMA? 


 
Safety 
 
B11. Please clarify why only adverse events that occurred at a rate of >4% more than 


placebo are included in the economic model. Please explain the rationale behind this 
4% cut off?  Please clarify whether there are any clinically significant or costly 
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adverse events (albeit less common) that have not been included in the economic 
model? 
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Single Technology Appraisal (STA) 


Teriflunomide for treating relapsing forms of multiple sclerosis [ID548] 


 
Section A: Clarification on effectiveness data 
 
Design and conduct of the clinical trials 
 
A1. Priority Question:  Please provide the Clinical Study Reports (CSRs) for the TEMSO, TOWER and 


TENERE trials, together with their protocols. The CSRs are referenced in the manufacturer’s 
submission (MS), but were not provided with the references.   


 
Response 
  
These are attached to the accompanying e mails. Please note they are both academic and commercial in 
confidence. 
 
A2. On page 53 of the MS, the trial outcome inclusion criteria used in the manufacturer’s search 


strategy is presented.  Please can the manufacturer clarify if results for all outcomes from the 
included trials are presented in the MS? 


 
Response  
 
Within the MS, outcomes for the trials of teriflunomide 14mg vs. placebo or interferon beta-1a (IFNβ-1a) are 
presented in direct response to the decision problem, see table B6.5.1 of the submission. A comprehensive 
summary of all trial outcomes is presented in Additional Appendix 1 (Tabulated teriflunomide trial data) that was 
sent with the original submission. 
 
A3. Adjusted annualised relapse rate (ARR) results are reported in the MS for the TEMSO, TOWER 


and TENERE trials. Please provide details of what variables were adjusted for and comment on 
the significance of any differences in the adjustments between the trials.  Please clarify how the 
adjusted ARR results are used in the MTC? Also, please provide the number of events and time 
at risk for each group. 


 
Response part a: 
 
For each of the three mentioned studies (TEMSO, TOWER, TENERE) the primary analysis of ARR was 
performed using a Poisson regression model with robust error variance to appropriately accommodate for the 
potential for over-dispersed data.  
 


                
               
      


 
The only difference between the three studies is the list of region (due to difference in countries’ recruitment) with 
TEMSO: Americas, Eastern Europe, Western Europe; TOWER: Americas, Asia and Australia, Eastern Europe, 
Western Europe and Africa and TENERE: Americas, Eastern Europe, Western Europe and Africa.   
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The treatment group had 3 levels (placebo, teriflunomide 7 mg, and teriflunomide 14 mg). In order to account for 
different treatment durations among patients             


                
                 


               
            


  
                 


 
Table A1. Summary of covariates significance from the GEE Model in the TEMSO study 
 


Analysis Of GEE Parameter Estimates 


Empirical Standard Error Estimates 


Parameter  Estimate 
Standard 


Error 
95% Confidence 


Limits Z Pr > |Z| 


Intercept        


ARMN 0       


ARMN 7       


ARMN 14       


STRATUAN 1       


STRATUAN 2       


REGION AMERICAS       


REGION EASTERN EUROPE       


REGION WESTERN EUROPE       
Extracted from the GENMOD procedure in SAS 
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Table A2. Summary of covariates significance from the GEE Model in the TOWER study 
Analysis Of GEE Parameter Estimates 


Empirical Standard Error Estimates 


Parameter  Estimate 
Standard 


Error 
95% Confidence 


Limits Z Pr > |Z| 


Intercept        


ARMN 0       


ARMN 7       


ARMN 14       


STRATUAN 1       


STRATUAN 2       


REGION AMERICAS       


REGION ASIA AND AUSTRALIA       


REGION EASTERN EUROPE       


REGION WESTERN EUROPE 
AND AFRICA 


      


Extracted from the GENMOD procedure in SAS 
 
Table A3. Summary of covariates significance from the GEE Model in the TENERE study 


Analysis Of GEE Parameter Estimates 


Empirical Standard Error Estimates 


Parameter  Estimate 
Standard 


Error 
95% Confidence 


Limits Z Pr > |Z| 


Intercept        


ARMN 0       


ARMN 7       


ARMN 14       


STRATUAN 1       


STRATUAN 2       


REGION AMERICAS       


REGION EASTERN EUROPE       


REGION WESTERN EUROPE 
AND AFRICA 


      


Extracted from the GENMOD procedure in SAS 
 
Part b: Adjusted ARRs were used in the MTC analyses for ARR. 
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Part c: The number of relapses and the patient-year used to analyse the ARR are presented for each of the 
studies in the following tables. 


 
Table A4. Summary of Number of relapses and patient-year in TEMSO and TOWER 


 Placebo Teriflunomide 14 mg 
TEMSO 


Number of patients 363 358 
Number of patients with at least 
one relapse 


184 (50.7%) 141 (39.4%) 


Number of relapses   
Patient-year follow up   


TOWER 
Number of patients 388 370 
Number of patients with at least 
one relapse 


186 (47.9%) 122 (33.0%) 


Number of relapses   
Patient-year follow up   


 
 


Table A5. Summary of Number of relapses and patient-year in TENERE 
 Rebif Teriflunomide 14 mg 


Number of patients 104 111 
Number of patients with at least 
one relapse 


  


Number of relapses   
Patient-year follow up   


 
  
A4. Please provide the Kaplan-Meier plots for the phase III trials (TESMO, TENERE and TOWER) for 


the time to the first 3 month sustained accumulation of disability (SAD), time to first 6 month 
SAD and time to first relapse (or remaining relapse free). 


 
Response 
Kaplan Meier curves of the first event as requested in the question are displayed in the following for TEMSO 
study. 
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Design, conduct and results of the TESMO trial 
 
A6. Priority Question: Please provide any data available on 6 month SAD? The European Medicines 


Agency (EMA) guideline on clinical investigation of medicinal products for the treatment of 
multiple sclerosis stipulates that, “accurate and reliable definition of sustained worsening is 
important and should include two consecutive examinations carried out by the same physician 
at least 6 months apart.” 


 
Response 
 
The key secondary objective of the TEMSO trial was to determine the efficacy of teriflunomide in delaying the 
progression of disability over the study period, as assessed on the basis of changes in the EDSS score. 
Sustained disability progression was defined as in increase from baseline of at least 1.0 point in the EDSS score 
(or at least 0.5 points for patients with a baseline EDSS score greater than 5.5) that persisted for at least 12 
weeks, i.e. 3-month SAD. [O’Connor, 2011]  
  
However, the Clinical Study Report for the TEMSO trial does report 24-week/6-month SAD (Table A6). See also 
Figure A2 in answer to question A4 above. 
 
Table A6: Analysis of time to disability progression sustained for 24-weeks (intention-to-treat population) 
in TEMSO 


 Placebo 
N=363 


Teriflunomide 14mg 
N=358 


No. of patients with disability 
progression 


    


No. of patients who were 
censored 


    


Probability of disability progression (derived from Kaplan-Meier estimates (95% CI) at: 
24 weeks       
48 weeks       


108 weeks       
Hazard ratio (95% CI)*     
P-value†   


                 
                 


 
For completion, results for TOWER are provided too. See Table A7. 24-week/6-month SAD was not a reported in 
the trial CSR. 
 
Table A7: Analysis of time to disability progression sustained for 24-weeks (intention-to-treat population) 
in TOWER 
 


 Placebo 
N=388 


Teriflunomide 14mg 
N=370 


No. of patients with disability 
progression 


     


No. of patients who were 
censored 
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Probability of disability progression (derived from Kaplan-Meier estimates (95% CI) at: 
24 weeks       
48 weeks       


108 weeks       
132 weeks       


Hazard ratio (95% CI)*     
P-value†   


                 
                 


 
For completion, results for TENERE are provided too. See Table A8. 24-week/6-month SAD was not a reported 
in the trial CSR. 
 
Table A8: Analysis of time to disability progression sustained for 24-weeks (intention-to-treat population) 
in TENERE 
 


 Rebif 
N=104 


Teriflunomide 14mg 
N=111 


No. of patients with disability 
progression 


    


No. of patients who were 
censored 


    


Probability of disability progression (derived from Kaplan-Meier estimates (95% CI) at: 
24 weeks       
48 weeks       
96 weeks       


Hazard ratio (95% CI)*     
P-value†   


 
 
A7. Please provide summary results for the severity of relapse outcome to supplement the data 


reported on page 121 of the MS? This includes the actual reductions and confidence intervals 
(CIs) for each treatment arm, and the CIs for the relative treatment difference. 


Response  
As mentioned in the submission, it was not possible to supply full answers to some elements of the decision 
problem, including ‘severity of relapse’ as they were not defined endpoints in the trial program for teriflunomide. 
Data regarding hospitalisation due to relapses and sequelae of relapse outcome are presented below, however 
confidence intervals for each treatment arm and for the relative treatment difference are not available. 


Table A9. Relapse leading to hospitalisation and relapses sequelae in TEMSO and TOWER 
 Placebo  Teriflunomide 


14mg 
 


Teri. 14mg vs 
Placebo 


RR [95%CI] p 
value 


TEMSO [O’Connor et al. 2013; Miller A et 
al. 2012] 


(n=363) (n=358)  
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Annualised rate of relapse leading to 
hospitalisation  


0.14 [0.11;0.18] 0.06 [0.04;0.08] 0.407 [0.272;0.609] 
p<0.0001 


Patients free of relapse leading to 
hospitalisation  


80.4% 
(76.2%;84.6%) 


90.8% 
(88.5%;93.1%) 


0.87 (0.801;0.938) 
p<0.0001 


The risk of hospitalisation per relapse  30.7% 
(24.5%;37.0%) 


17.6% 
(11.4%;23.9%) 


0.57 (0.415;0.792) 
P=0.0005 


Relapse with sequelae - investigator (end of 
relapse) 0.17 [0.13;0.21] 0.08 [0.06;0.11] 0.474 [0.33;0.681] 


p<0.0001 


Patients free of relapse with sequelae 
77.4% 


(72.7%;82.1%) 
86.9% 


(83.7%;90.0%) 
0.88 (0.798;0.952) 


p=0.0009 


The risk of sequelae per relapse 
33.1% 


(26.7%;39.6%) 
22.9% 


(15.3% ;30.5%) 
0.69 (0.521;0.918) 


p=0.01 
TOWER [O’Connor et al. 2013] (n=388)  (n=370)  


Annualised rate of relapse leading to 
hospitalisation 


0.15 
(0.106 ;0.213) 0.10 (0.071;0.14) 0.664 (0.476 ;0.925) 


p=0.0155 
Nights in hospital for relapse (per patient) 


Mean (95%CI) (a) 
3.4 


(2.2;4.7) 1.7  (1.2 ;2.3) 
-1.7 


(-3.197 ;-0.178) 
p=0.0285 


ARR with sequelae based on an EDSS/FS 
increase at least 30 days post relapse 


0.21 
(0.174 ;0.262) 


0.14 
(0.107 ;0.172) 


0.634 (0.474 ;0.848) 
p=0.0021 


ARR with sequelae based on investigator 
assessment at the end of relapse 


0.17 (0.137 ;0.22) 0.08 
(0.056 ;0.116) 


0.465 (0.303 ;0.712) 
p=0.0004 


ARRs requiring IV corticosteroid treatment 0.43 (0.363 ;0.5) 0.27 
(0.226 ;0.332) 


0.643 (0.508 ;0814) 
p=0.0002 


(a) For nights in hospital for relapse per patient risk difference is presented for the comparison between teriflunomide 14 mg and placebo 
 
A8. Please clarify why the results for change from baseline in EDSS score are not available for the 


TEMSO trial (page 122 of the MS), despite this being listed as an outcome (page 91 of the MS)? 
Please provide the results for this outcome from the TEMSO trial? 


Response  


In this context it is worth noting that in existing EMA guidelines on the assessment of MS treatments and also in 
the revised draft guidelines, it is stated “the mean change in EDSS score from the baseline is not an appropriate 
efficacy parameter. Based on EDSS scores, treatment failure or progression should be predefined e.g. as the 
achievement of a specified degree of disability or of a sustained worsening of relevant magnitude. Acceptable 
efficacy parameters endpoints are the time to reach progression or the proportion of individuals who have shown 
progression at a pre-specified time” [EMA 2006, EMA 2012]. 
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A9. On page 130 of the MS, it states that for the TEMSO trial “no statistically significant treatment 


differences were observed in SF-36 or EQ-5D scores”. Please provide the summary results (for 
both value and VAS scores): at baseline, at each follow-up and the end of the study, change 
from baseline and details of statistical comparison, with patient numbers and mean follow-up. 
Also, please clarify which valuation (tariff) was used for the EQ-5D. 


 
Response  


For the SF-36, the changes from baseline for the 8 scales (range between 0 and 100) and 2 component 
summaries (physical and mental component summaries) were analysed using a mixed-effect model with 
repeated measures (MMRM) on untransformed data.  
 
For the EQ-5D quantitative variables (visual analogue scale and single index utility), the change from baseline 
was analysed using a mixed-effect model with repeated measures (MMRM) on untransformed data. The 
qualitative variables (5-dimensional 3-level system) were summarised by visit, baseline status, and the treatment 
group using the number and percentage of patients; the denominator (/N) was the number of ITT patients for the 
treatment group who had the variable assessed at baseline and the corresponding visit. [TEMSO CSR p63] 
 
For detailed results see Appendix 1 [TEMSO CSR, Appendix 15.2 Efficacy data, Table 6-9].  
 
The valuation used for the EQ-5D is the one proposed by Dolan et al [Dolan et al 1997]. 
 
Design, conduct and results of the TESMO extension trial 
 
A10. Please provide the results relating to MSQOL-54 instrument and the timescale over which these 


data were collected?  
Response  


The MSQOL-54 was not an outcome measure in TEMSO.  The MSQOL-54 instrument was used in the 
teriflunomide phase II extension study. Overall patients treated with 14 mg teriflunomide maintained their quality 
of life as measured by MS-QoL-54 [Phase II Extension CSR p83]. 
 
 
Design, conduct and results of the TENERE trial 
 
A11. Priority Question: Time to failure is the primary endpoint of the TENERE trial, which is a 


composite of relapse or discontinuation due to any cause.  Please confirm whether all the 
results are available and reported for both components of the primary endpoint in the MS? If this 
is not the case, please provide this data. Also, the TENERE trial results, as presented in the 
PowerPoint presentation (Vermersch et al. 2012), suggest inconsistent effects of the 2 doses of 
teriflunomide on relapse rate. Please provide further information to explain this? 


Response (part 1 of question) 
 
Results for both components of the primary endpoint are shown in Tables A11-A14 and Figures A11 & A12 
below. 
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Table A11: Analysis of time to failure (confirmed relapse or permanent study treatment discontinuation) 
intention to treat population [CSR page 76] 


 Teriflunomide 14mg 
(N=111) 


Rebif 
(N=104) 


No. of patients with primary outcome              
(first occurrence of relapse, permanent treatment 
discontinuation for any cause or other reason whichever 
occurs first)  


42 (37.8%) 44 (42.3%) 


Relapse     
Permanent treatment discontinuation      


Other reason for failure*      
No. of patients who were censored     


 
Kaplan-Meier estimates of probability of failure (95%) CI at: 


24 weeks        
48 weeks        
96 weeks        


Hazard ratio (95% CI)†     
P-value¥   
            
                
              


 
Table A12: Analysis of time to confirmed relapse - intention to treat population [CSR Appendix 16.2.6.1.5] 


 Teriflunomide 14mg 
(N=111) 


Rebif 
(N=104) 


No. of patients with confirmed relapse      
No. of patients who were censored     


 
Kaplan-Meier estimates of probability of failure (95%) CI at: 


24 weeks       
48 weeks       
96 weeks       


Hazard ratio (95% CI)†     
P-value¥   
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Response (part 2 of question) 
Compared to TEMSO and TOWER studies, we observed in TENERE study a greater difference between the two 
doses 7 and 14mg (see Table 14 below). We do not have further information to explain this, however this in 
accordance with a greater effect for the 14mg dose observed in other studies, especially in the TOWER study. In 
addition, the licensed dose for teriflunomide in England and Wales is 14mg and the 7mg dose is not expected to 
be used in clinical practice. 
 
Table A14. Analysis of relapse rates in the TENERE study [Vermersch, 2012] 


 SC IFNβ-1a (n=104) Teriflunomide 7mg 
(n=109) 


Teriflunomide 14mg 
(n=111) 


≥1 confirmed relapse, % 15.4 42.2 23.4 


Adjusted ARR, confirmed relapse   


Estimate (95% CI) 0.22 (0.11, 0.42) 0.41 (0.27, 0.64) 0.26 (0.15, 0.44) 


Relative risk (95% CI)  1.90 (1.05, 3.43) 1.20 (0.62, 2.30) 


p-value vs SC IFNβ-1a  0.03 0.59 


 
 
A12. Please provide summary results for the Fatigue Impact Scale (FIS)? 
Response  


At Week 48, the mean (SD) changes from baseline in FIS score was   for the 14 mg teriflunomide 
group and   for the SC IFNβ-1a group. In the MMRM analysis, the model adjusted LS-mean 
difference from SC IFNβ-1a for the change from baseline        for the 14 mg 
teriflunomide group (p-value  Table A14). 
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Table A15. Analysis of change from baseline in FIS total score at Week 48 (MMRM analysis) – ITT 
Population [TENERE CSR p84] 


 Teriflunomide 14mg (N=111) IFNβ-1a (N=104) 
Baseline (Week 0)    


Number   
Mean (SD)     
Median (Min: Max)       


Week 48   
Number   
Mean (SD)     
Median (Min: Max)       


Change from baseline   
Number   
Mean (SD)     
Median (Min: Max)       


Change from baseline (MMRM)   
Number   
LS Mean (SE)     
LS Mean Difference from IFNβ-1a 
(SE) 


   


95% CI     
P-value (vs. IFNβ-1a)   


 
 
A13. Priority Question: Please provide the summary results of adverse events (safety data) reported 


in the TENERE trial? 


Response 
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Table A16. Overview of safety profile: treatment-emergent adverse events – safety population 
 Teriflunomide  
n (%) 7mg (n=110) 14mg (n=110) Rebif (n=101) 
Patients with any TEAE       
Patients with any 
treatment emergent SAE 


      


Patients with any TEAE 
leading to death 


   


Patients with any TEAE 
leading to permanent 
treatment discontinuation 


      


TEAE: treatment emergent adverse event, SAE: serious adverse event.  
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Table A17. Number (%) of patients with TEAE(s) with a frequency of ≥5% by PT – Safety population 
Preferred Term n (%) Teriflunomide 14 mg (N=110) SC IFNβ-1a (N=101) 
Any class     
Diarrhoea     
Alopecia     
Nasopharyngitis     
Headache     
Alanine aminotranferase increased     
Back pain     
Paraesthesia     
Nausea     
Influenza     
Vomiting     
Abdominal pain     
Upper respiratory tract infection     
Arthralgia     
Pain in extremity     
Abdominal pain upper     
Dysmenorrhoea     
Fatigue     
Neutropenia     
Influenza like illness     
Myalgia     
Asthenia     
Dizziness     
Insomnia     
Injection-site erythema    


Extracted from Appendix 16.2.7.1.8. 
 
A14. Priority Question: Please explain how the results for 3 month SAD are derived in the TENERE 


trial. EDSS and SAD are not listed as outcomes in the published PowerPoint (Vermersch et al. 
2012) or conference abstract (Vermersch et al. 2012). Please clarify whether they were pre-
specified (planned) outcomes or post-hoc analyses? 


 Response 
3-month SAD was not a pre-specified outcome in the TENERE study, and results from this endpoint were 
derived by a post-hoc analysis. Its derivation follows exactly the protocol used for the TEMSO and TOWER 
studies. Disability progression was defined as at least a 1-point increase in the EDSS from baseline if baseline 
was EDSS ≤5.5 or at least a 0.5-point increase from baseline in the EDSS if baseline was EDSS >5.5 that was 
persistent for at least 12 weeks. Only EDSS measurements recorded more than 30 days from the onset of a 
confirmed relapse were used to confirm sustained disability progression in order to reduce false confirmations by 
discriminating events that occurred due to relapses. 
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A15. In the TENERE trial, freedom from relapse (disease activity) at the end of study period is 
reported. Please confirm the time point here. 


 
Response 
The treatment study duration as per protocol has a minimal duration of 48 weeks and the maximum duration 
went up to 118 weeks. Actual study treatment duration was slightly under 115 weeks (804 days).  
 
 
Design, conduct and results of the TOWER trial 


 
A16. Please confirm that the results for 3 month SAD are correct, as reported in the MS as HR  


   Please clarify how a p-value of  was estimated? 
 
Response 
Correct. The p-value was derived from a log-rank test with stratification of EDSS strata at baseline and region. 
 
 
A17. Please provide summary results for the SF-36: at baseline, follow-up and end of study, change 


from baseline and details of statistical comparison, with patient numbers and mean follow-up. 
 
Response 
 


                  
                 


              
                 


 
Complete tables of results can be found in pages 213 -352 of Appendix 2 [Appendix 16.2.6.5 TOWER CSR]. 
 
 
 
A18. Subgroup analyses have been presented for the TEMSO trial only. Please clarify whether 


subgroup analyses are available for the TOWER trial? If they are available, please provide the 
results of the subgroup analyses for the TOWER trial. 


 


Response  
Subgroup analyses are available for the highly active (HA) and rapidly evolving severe (RES) populations within 
the TOWER study and are presented below. These analyses were not included within the original submission 
since the definitions used for HA and RES disease do not include any specifications regarding MRI outcomes as 
per the marketing authorisation for natalizumab and fingolimod and the definitions used in previous NICE 
guidance. In TOWER specifically, unlike in TEMSO, gadolinium-enhancing lesions were not measured at 
baseline which form part of the definition both for RES and HAD populations and TEMSO derived data was 
assumed to provide a closer fit to these subgroups. For HA disease, the TOWER study recorded patients who 
had at least one relapse within one year before randomisation, and with previous DMT intake (only interferon or 
glatiramer/ only interferon) for at least 12 months. For RES, the TOWER study recorded patients who had at 
least two relapses within one year before randomisation. 
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Table A18. Relapse-free data for the HA-disease sub-analysis (TOWER, ITT population) 
Treatment  Time point IFNβ or glatiramer only Treatment IFNβ only 


  Number (%) Odds ratio 
vs. placebo 


 Number 
(%) 


Odds ratio 
vs. placebo 


Placebo (n=78) 


All 
 


   Placebo (n=38) 
 


  


Teriflunomide 14 
mg (n=78)   


  
 


 
Teriflunomide 14 


mg (n=38) 


 
 


 
  
 


 
Table A19. Relapse-free data for the RES-disease sub-analysis (TOWER, ITT population) 


Treatment  Number (%) Odds ratio vs. placebo 


Placebo (n=128)    


Teriflunomide 14 mg (n=125)       


 
Table A20. Three-month sustained accumulation of disability (SAD) data for the HA-disease sub-analysis 
(TOWER, ITT population) 


 Previous DMT intake 


Treatment  IFNβ or glatiramer only Treatment IFNβ only 


 Number (%) with SAD 
HR vs. 


placebo 
(95% CI) 


 Number 
(%) with 


SAD 


HR vs. 
placebo (95% 


CI) 


Placebo (n=78)    Placebo (n=38)    


Teriflunomide 14 
mg (n=78)   


  
  
 


Teriflunomide 14 
mg (n=38) 


   
 


 
Table A21. Three Month sustained accumulation of disability (SAD) data for the RES-disease sub-
analysis (TOWER, ITT population) 


Treatment  Number (%) with SAD HR vs. placebo (95% CI) 


Placebo (n=128)   
 


Teriflunomide 14 mg (n=125)   
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Table A22. Overall Discontinuation data for the HA-disease sub-analysis (TOWER, ITT population) 
 Previous DMT intake 


Treatment  IFNβ or glatiramer only Treatment IFNβ only 


 Number (%) discontinuing 
Odds ratio 


vs. 
placebo 
(95% CI) 


 
Number (%) 


discontinuing 


Odds ratio 
vs. 


placebo 
(95% CI) 


Placebo 
(n=78)   


 Placebo 
(n=38) 


   


Teriflunomide 
14 mg (n=78)   


 
 


  
 


Teriflunomide 
14 mg (n=38) 


  
 
  
 


 
Table A23. Overall Discontinuation data for the RES-disease sub-analysis (TOWER, ITT population) 


Treatment  Number (%) discontinuing Odds ratio vs. placebo (95% CI) 


Placebo (n=128)    


Teriflunomide 14 mg (n=125)   
   


 
Table A24. Discontinuation due to adverse events data for the HA-disease sub-analysis (TOWER, ITT 
population) 


 Previous DMT intake 


Treatment  IFNβ or glatiramer only Treatment IFNβ only 


 Number (%) discontinuing 
Odds ratio vs. 
placebo (95% 


CI) 


 
Number (%) 


discontinuing 


Odds 
ratio vs. 
placebo 
(95% CI) 


Placebo 
(n=78) 


   Placebo 
(n=38) 


   


Teriflunomide 
14 mg (n=78) 


  
 


 
 


Teriflunomide 
14 mg (n=38) 


  
 
  
 


 
Table A25. Discontinuation due to adverse events data for the RES-disease sub-analysis 


Treatment Number (%) discontinuing Odds ratio vs. placebo (95% CI) 


Placebo (n=128)    


Teriflunomide 14 mg (n=125)      
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Mixed treatment comparisons 
 
A20. To help the Evidence Review Group understand the face validity of the mixed treatment 


comparison (MTC) analyses, please provide a clear comparison of the direct trials results and 
results from the MTC (both including and excluding the pre-2000 studies).   


 
a) Priority Question: Please complete the triangular matrix below, with the upper part reporting 


the direct comparisons for the various pairwise comparisons reporting direct evidence and 
the lower part reporting the MTC results for all possible pairwise comparisons (with specific 
attention to teriflunomide, rebif and placebo).  Please provide this table for each of the 
outcomes included in the economic model (ARR, 3 month SAD and all cause 
discontinuations).  Please provide the mean and 95% confidence intervals/credible intervals, 
as well as the DIC statistics and results from both fixed and random effects analyses.  
Please provide the MTC code used.  Please clarify whether the baseline effect is included in 
the MTC model to calculate absolute effects or does it just estimate relative effects? 


 Comparator 1 Comparator 2 Comparator 3 Comparator 4 


Comparator 1  Trial Results Trial Results Trial Results 


Comparator 2 MTC Result  Trial Results Trial Results 


Comparator 3 MTC Result MTC Result  Trial Results 


Comparator 4 MTC Result MTC Result MTC Result  


 


Response  


Please see attached Appendix 3 for all trial results as requested. 


b) Priority Question: Please provide a MTC with all years (including pre-2000 studies) for each 
of the outcomes included in the economic model but controlling for baseline relapse. 


 
We do not have a MTC analysis as requested available in time for 28th June 2013. 


If NICE wish us proceed with a de novo analysis, we confirm that it will be completed by 31st July. It would be 
carried out in two phases: 


• Phase I: Feasibility assessment for two options a) meta-regression and b) stratified MTCs by baseline 
relapse rate. This 


• Phase II: Assuming one of the two options are feasible, we proceed with the analysis. Our thought is 
that the preference would be for meta regression, if feasible. 


 
In the absence of this MTC analysis, Forest plots indicating subgroup analyses of endpoints from the TEMSO, 
TOWER AND TENERE studies based on the baseline relapse rate are presented below. 


In general, the subgroup results were consistent with the overall results (i.e. disease outcomes with teriflunomide 
were improved vs. placebo and similar to Rebif). This provides some indication of what an MTC may reveal.  
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e) Please provide details of how hazard ratios for 3 month SAD are calculated from the MTC 


inputs, presented in Table B6.7.6 (page 165 of the MS)? 
 


The table shows the raw proportion data which wasn’t used (for the most part) in the MTC analyses. Instead the 
HRs reported by the studies were used within the MTC. For the teriflunomide and alemtuzumab trials, internal 
data which may not be published, for example, the post hoc analysis of 3-month SAD for TENERE was used.  


 
f) Please confirm whether total discontinuations in the MTC are odds ratios (as stated on page 


173 of the MS) or hazard ratios as stated in Table AA2.4 (Additional Appendix 2). If hazard 
ratios, please clarify how these are calculated from the data presented? 


Response 
The discontinuation analyses are odds ratios, not hazard ratios. We apologise that one of the tables was 
mislabeled. 


 
g) Please explain the apparent discrepancy between the flow diagram on page 54 of the MS 


(that states an additional 11 trials were included in the sensitivity analysis MTC) and the 
Additional Appendix 2 (where details of only 6 additional trials are provided). Please confirm 
the details of the other 5 trials and explain the reasoning for their exclusion from the MTC? 


Response 
In the flow diagram on page 54, where there is no restriction on year of recruitment or % RRMS, 11 trials are 
removed from the potential pool for the base-case. Of these, 5 trials drop out of the sensitivity analysis for all-
years with ≥80% RRMS (due to having <80% RRMS), leaving 6 studies that are before the year 2000 with ≥80% 
RRMS. 


Section B: Clarification on cost-effectiveness data 
 
CORRECTION TO THE HEALTH ECONOMIC MODEL 
 


• During review of the below questions an error was spotted and corrected in the model submitted to 
NICE on 28th May 2013. The error and correction regarded incorrect formulas for the duration of 
injection-site reactions and influenza like symptoms for the blended comparator treatment option. In 
addition, it was noted that waning of effectiveness only applied to the treatment effect for delaying 
disability progression in the model submitted. The number of relapses treatment prevents in terms of the 
ARR is now also subject to the waning of effectiveness. Given the relatively small impact relapses has 
on the overall results, changes to the results are negligible, and the base case does not change since 
no waning is assumed in the base case. 


 
 
Cells G384 and G389 have been amended in the defaults sheet with the correct formula. The denominators were 
previously divided by the sum of the durations as opposed to the sum of the market shares for the blended 
comparator. The impact on results is negligible and in favour of teriflunomide: 
 
• The ICER for teriflunomide without PAS vs. the blended comparator improves from  per QALY to 


 per QALY. 
• The ICER for teriflunomide with PAS vs. the blended comparator remains dominant. 







Page 34 of 48 
 


Natural history data 
 
B1. Priority Question: Please provide the proportion of patients from each of the 3 teriflunomide 


trials (TESMO, TENERE and TOWER) who experienced SAD but later regressed. 
 
Response   
Please note that we have provided the information required for each of the three studies, however, it is important 
to take into consideration that these analyses are not protected by the original randomisation and should be 
interpreted with caution. 


TEMSO 


In the TEMSO study,  patients experienced at least one instance of sustained accumulation of disability 
progression for 3 months (3-month SAD). Among these,   had this first 3-month SAD defined as 
persistent (SAD is maintained up to the end of the study) and    experienced a regression 
(their first 3-month SAD was not persistent). Results are presented in the following Table B1 


Table B1 Number (%) of patients experiencing a regression after their first SAD 3 months (TEMSO) 


Status of first Disability Progression 
for 12-Weeks 


Placebo 
(N=86) 


7 mg 
(N=68) 


14 mg 
(N=62) 


Total 
(N=216) 


Patient experienced a regression after 
the first 3-month SAD (i.e. 3-month 
SAD was not persistent) 


        


Persistent SAD         
N.B.  Not persistent means that the progression is not maintained till the End of Study (i.e. regression before the EOS) 
 


The follow-up of patients having experienced a regression after their first SAD 3 months is summarised in the 
following Figure B1. 


  































Page 41 of 48 
 


 
 
B5. Please provide the number of patients in each EDSS state of the Ontario data allowing for 


regression. 
 
 
Response 
The transition matrices generated from London Ontario data for RRMS, active RRMS and SPMS patient 
populations do not allow for regression. This was due to the elimination of short-term variations in EDSS when 
dataset was analysed retrospectively, resulting in no EDSS improvement in the final dataset. 
 
 
Economic analysis 
 
B6. Priority Question: Please provide clinical trial and model results at 1 year and 2 years for: 


average number of relapses, EDSS scores (actual mean scores and change in baseline), EQ-5D 
value scores (actual mean scores and change in baseline).  Please provide comparisons for 
teriflunomide, rebif and placebo.  Please ensure that the model results use the baseline 
characteristics of the trial populations and not the characteristics of the Ontario data (please 
clarify which characteristics have been changed to make it reflective of the trial population). 


   
Table B5 contains comparisons between the pooled TEMSO, TOWER and TENERE clinical trial outcomes, with 
the model results. Data were captured in 24 intervals in the clinical trial, so it is not possible to obtain the trial 
results at years 1 and 2; week 48 and week 96 results have been used as a proxy. EQ-5D data were only 
collected in TEMSO, not TOWER or TENERE.  
 
The model results have been obtained when using the baseline characteristics from pooled treatment arms of 
the TEMSO and TOWER trials, in terms of initial EDSS distribution, male to female ratio and starting age for 
treatment. The treatment transition probabilities are derived using London Ontario natural history transition 
matrix, supplemented by TOWER and TEMSO placebo arms for probabilities from EDSS 0, as detailed in the 
main submission (Section B7.2.5). In comparison, the clinical trial results consider baseline characteristics split 
by treatment arm for the pooled TEMSO, TOWER and TENERE trials. Since the model results and clinical trial 
results effectively consider different starting populations (split treatment arms vs. pooled treatment arms) and trial 
data (TEMSO + TOWER + TENERE vs. TEMSO + TOWER) there is deviation between the results. 
 
 Table B10: Comparison of clinical trial and model results 


Parameter Clinical trial results 
Pooled TEMSO, TOWER 


& TENERE 


Model results per 
patient 


Teriflunomide 14mg Year 1 Year 2 Year 1 Year 2 
Average number of relapses*     
Mean EDSS score     
Change in baseline EDSS score     
Mean EQ-5D score     
Change in baseline EQ-5D score     
Rebif 44mcg Year 1 Year 2 Year 1 Year 2 
Average number of relapses*     
Mean EDSS score     
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Change in baseline EDSS score     
Placebo Year 1 Year 2 Year 1 Year 2 
Average number of relapses*     
Mean EDSS score     
Change in baseline EDSS score     
Mean EQ-5D score     
Change in baseline EQ-5D score     


 *Estimated using Nelson-Aalen curves 
 
B7. Priority Question: Please confirm the source and price year for the acquisition costs of the 


disease-modifying treatments (DMTs) reported in Table B7.5.1 (page 284 of the MS). 
 
Table B11 below confirms the acquisition costs listed in the original submission (Table B7.5.1). The annual costs 
of beta-interferons and glatiramer acetate are listed directly in the DoH Health Service Circular, 2002.  The net 
price of 7-cap pack of fingolimod is £367.50 [BNF Gilenya, 2013], leading to an annual cost of (367.50*52) = 
£19,110. The net price of 15-mL vial of natalizumab is £1130.00 [BNF Tysabri, 2013], leading to an annual cost 
of (1130*52/4) £14,690. 
 
Table B11: Acquisition costs sources and price year 


Treatment Dosage  Treatment regimen Total annual 
cost 


Source Price year 


Teriflunomide 14 mg Teriflunomide 14mg once 
daily in oral form £13,529 Genzyme 2013 


IFNβ-1a 44μg 
(Rebif) 44 µg 44µg 3 times per week, self-


injected subcutaneously £8,942 
DoH Health 
Service Circular, 
2002 


2002 


IFNβ-1a 22μg 
(Rebif) 22 µg 22µg 3 times per week, self-


injected subcutaneously £7,513 
DoH Health 
Service Circular, 
2002 


2002 


IFNβ-1a 
(Avonex) 30 µg 30 µg once a week, self-


injected subcutaneously £8,502 
DoH Health 
Service Circular, 
2002 


2002 


IFNβ-1b 250 µg 250 µg every other day, self-
injected subcutaneously £7,259 


DoH Health 
Service Circular, 
2002 


2002 


Glatiramer 
acetate 


1 mL vial 
20mg/mL 


20 mg per day, self-injected 
subcutaneously £5,823 


DoH Health 
Service Circular, 
2002 


2002 


Fingolimod 52 x 7-tab pack 
0.5mg capsule 0.5 mg once daily in oral form £367.50 * 52 = 


£19,110 
British National 
Formulary 


2013 


Natalizumab 
15 mL vial 
20 mg/mL 


300 mg intravenous injection 
by a health professional every 
4 weeks 


£14,690 
British National 
Formulary 


2013 
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B8. Please provide the number of patients, mean utilities and standard errors for each EDSS health 


state and by treatment arm in the TEMSO trial.  Please clarify whether these values are the EQ-
5D scores or VAS scores. 


 
Table B12: EQ-5D scores for each EDSS state 
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B9. Please provide additional details on what is being reported in Table B7.7.1 (page 307 of the MS).  
Please clarify that the results reported in Table B7.7.1 (both the clinical trial and model results) 
are for the teriflunomide arm? 


 
Table B7.7.1 of the submission reports the results of the 2-year clinical trials for the teriflunomide 14mg arm 
compared to the 2-year results for teriflunomide 14mg projected by the cost-effectiveness model. Outcomes 
considered are change in EDSS from baseline, average number of relapses leading to hospitalisation and not 
leading to hospitalisation, change in EQ-5D and mortality. The clinical trials evaluated in the comparison are 
TEMSO and TOWER. Table 1 presented above provides a similar comparison. The model considers results for 
teriflunomide alone. The purpose of the table is to show how model results differ from those recorded in the 
clinical trial (as requested in question B6 above), the reasons for which are discussed in Section 7.7.1. 


 
B10. Please explain why the number of liver function tests and full blood counts are much higher for 


teriflunomide compared with the other treatments, Table B7.5.3 (page 286 of the MS).  Please 
clarify whether these monitoring tests are required as part of the anticipated marketing 
authorisation recommended by the EMA? 
 


Elevations of liver enzymes and blood pressure have been observed in patients receiving teriflunomide (see 
section 6.9.2 of main submission). The draft summary of product characteristics (Appendix 1 of main submission) 
states: 


• Liver enzymes should be assessed before initiation of teriflunomide therapy - every two weeks during 
the first 6 months of treatment, and every 8 weeks thereafter 


• Blood pressure must be checked before the start of teriflunomide treatment and periodically thereafter 
 
Therefore, within the first year, liver function tests and blood counts are taken every two weeks for the first 6 
months (52/2/2 = 13) and every 8 weeks thereafter (52/2/8 = 3) equating to 16 tests in the first year. Subsequent 
years require tests every 8 weeks, equating to (52/8) 7 tests per year. 
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Safety 
 
B11. Please clarify why only adverse events that occurred at a rate of >4% more than placebo are 


included in the economic model. Please explain the rationale behind this 4% cut off?  Please 
clarify whether there are any clinically significant or costly adverse events (albeit less common) 
that have not been included in the economic model? 


 


To identify treatment-related adverse events for the purposes of including associated costs and quality of life 
decrements in the model, adverse events had to be identified which would not have otherwise occurred with 
placebo. Therefore, any adverse event which occurred at a rate of 4% of more compared to placebo were 
included in the model, and considered to be treatment-related adverse events. The 4% cut off is an arbitrary 
value, but is felt to capture a broad range of treatment-related adverse events. Adverse events that occurred 
between 0% and 4% would likely have negligible impact on cost and quality of life. Sensitivity analyses showed 
that results were insensitive to changes in costs or quality of life due to adverse events, thus inclusion of clinically 
significant or less common but more costly adverse events would have negligible impact. 


The 4% cut off may also be considered unfavourable to teriflunomide since this criterion excluded progressive 
multifocal leukoencephalopathy (PML), a clinically significant and costly adverse event associated with 
natalizumab treatment. Otherwise, all clinically significant or costly adverse events are included in the model 
based on this cut off.  


 


 


 








Appendix G – Patient/carer organisation statement template 
 


NATIONAL INSTITUTE FOR HEALTH AND CLINICAL EXCELLENCE 
 


Single Technology Appraisal (STA) 
 


Teriflunomide for treating relapsing forms of multiple sclerosis 
  


 
 


1 


Thank you for agreeing to give us your views on the technology and the way it should 
be used in the NHS. 
 
Patients and patient advocates can provide a unique perspective on the technology, 
which is not typically available from the published literature. 
 
To help you give your views, we have provided a template. The questions are there 
as prompts to guide you. You do not have to answer every question. Please do not 
exceed the 8-page limit. 
About you 
 
Your name: Nick Rijke, Director of Policy and Research 
 
Name of your organisation: MS Society 
 
Are you (tick all that apply): 
 


- an employee of a patient organisation that represents patients with the 
condition for which NICE is considering the technology? If so, give your 
position in the organisation where appropriate (e.g. policy officer, trustee, 
member, etc) 


 
About MS 
Multiple sclerosis (MS) is one of the most common disabling neurological conditions 
affecting young adults. Around 100,000 people in the UK have MS. For most people, 
MS is characterised by relapses followed by periods of remission, while for a minority 
it follows a progressive pattern from onset. However, even those with relapsing-
remitting MS typically experience increasing disability and morbidity with entry into 
the secondary progressive phase. Genetic risk is well established with >100 risk 
variants now identified that drive the primary inflammatory response; and 
environmental triggers are also indirectly implicated. Although much progress has 
been made in identifying disease modifying treatments, these are not curative and 
even the most effective carry significant risks for treated patients. The progressive 
phase of MS remains refractory to treatment and this represents the main unmet 
need for affected individuals with this variable, unpredictable but threatening disease. 
 


About the MS Society 
The MS Society is the UK’s largest charity for people living with MS, with 
approximately 38,000 members and 300 branches. The MS Society is the UK’s 
largest charitable funder of research into MS. Since 1956, the MS Society has been 
providing information and support, funding research and fighting for change. We 
provide grants to individuals, for example in order to make home adaptations. We are 
committed to bringing high quality standards of health and social care within reach of 
everyone affected by MS 
This submission has been prepared by the MS Society’s Policy and Research 
directorate and is informed by: 


•  the results of an online survey - over 1000 people affected by MS told us 
about their views and experiences in relation to MS disease modifying drugs 
(DMDs) and relapses; 



swood
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•  three semi structured interviews with expert patients who have direct 
experience of taking teriflunomide;  


•  secondary research into the costs of MS, and; 
•  clinical trial data from the TOWER and TEMSO trials, involving 1169  and 


1088 people with relapsing remitting MS, respectively.  
 
The following four appendices are attached to this submission: 
 


• Appendix A: Transcripts of interviews with three patient experts. 
• Appendix B: A report on the perspectives of people with MS on relapses and 


disease modifying drugs. 
• Appendix C: Free text responses to an open question on experiences of 


relapses and/or disease modifying drugs; free text responses to an open 
question on people’s main reasons for discontinuing the disease modifying 
drugs (Avonex, Betaferon, Extavia or Copaxone); free text responses to an 
open question on people’s main reasons for discontinuing Tysabri. 


• Appendix D: Interview questions sent to the patient experts in advance of the 
interview. 


 


The clinical trial results show that high dose teriflunomide is equally effective as 
current first line treatments at reducing relapses, reducing brain lesion activity and, to 
some extent, at reducing disability progression. In the overwhelming majority of 
people on the clinical trials teriflunomide was well tolerated with no concerning side-
effects identified. Teriflunomide therefore has the potential to improve clinical 
outcomes and quality of life for a significant number of people with MS and to save 
the NHS and personal social services money, as outlined below. 


Executive summary 


 
Reducing relapses 
Relapses have a physical and sometimes debilitating impact on people with MS; the 
majority of people with MS felt relapses left them unable to do the things they wanted 
to do (95 per cent), slowing them down (98 per cent). As a result, 90 per cent of 
people with MS told us that they cannot be as independent as they want to be, with 
58 per cent always or often relying on others for support. 
 
The emotional impact of relapses should not be underestimated. A loss of 
independence can often mean people with MS feel they are a burden on their family 
(93 per cent). Relapses are often unpredictable and distressing, leaving most people 
feeling frustrated (80 per cent) and anxious (67 per cent). People with MS told us that 
relapses caused a significant disruption to their every day life. 91 per cent said that at 
some point during a relapse, they felt depressed with over half (52 per cent) saying 
they always or often felt depressed. 
 
People with MS told us that relapses prevent them from carrying out their work duties 
in terms of paid employment (82 per cent). Almost 90 per cent of people were unable 
to carry out their usual roles and responsibilities as a direct result of a relapse. Many 
described taking annual leave to help cope during a relapse whilst others needed to 
take months off work to recover. People with MS told us that relapses make it difficult 
for them to sustain full time employment.  
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Preferred alternative method 
The vast majority (95 per cent) of people with MS would prefer to have their MS drug 
administered via a pill. There is currently no alternative if people either do not want, 
or have problems with, self injecting or going to hospital for infusions.  
 
People with MS told us that injecting was uncomfortable, with many suffering 
complications from injection sites and 70 per cent suffering skin reactions. Many 
found that their MS symptoms exacerbated difficulties with injecting such as tremors 
and numbness of the hands. 72 per cent found self injecting difficult and needed to 
rely on others.  
 
In considering the value of the innovation of oral therapy, the inconvenience of 
injecting and/or going to hospital for infusions must be considered by the appraisal 
committee as people with MS told us this had a significant impact on lifestyle and 
quality of life. Injections limit people’s ability to travel and, for 77 per cent of people 
with MS, considerably disrupt their daily life. People with MS told us they had to plan 
their life around infusions (85 per cent) and injecting (83 per cent). Similarly, many 
told us that infusions and injections affected their ability to do the things they wanted 
to do, affecting 66 per cent and 69 per cent of people with MS respectively. 
 
Key concluding messages 
If made available on the NHS, teriflunomide would increase the choice of treatment 
for many people with MS.  Oral delivery in the context of MS DMDs represents a 
significant innovation that is particularly valued.  The impact of the degree by which 
teriflunomide has been shown to reduce relapse rate should also not be undervalued 
given the devastating effect that relapses can have on an individual’s quality of life.  
Approving teriflunomide would increase the treatment options that people with MS 
have, which would maximise the possibility that people find a treatment that works for 
them, both in terms of efficacy and tolerance to adverse effects. 
 
In the absence of a first line oral therapy, some people with MS will prefer to and 
choose to go untreated because of the lack of alternatives. Whilst most people 
described this as a drastic measure (and one they would rather avoid), some would 
seriously consider going untreated.  
 
If teriflunomide was not made available on the NHS, it would have the following 
consequences for people with MS and their carers:  
 
1. People living with MS will experience more relapses, lowering their quality of life. 
As a result, fewer people with MS will be able to continue in full time employment, 
increasing their dependency on the welfare support system. 
 
2. Treatment options will continue to involve significant planning and disruption to 
every day life. 
 
3. People with MS will continue to access A&E and other healthcare services as a 
result of continuing to experience side effects associated with DMDs. This increases 
costs to the NHS and personal social services. 
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4. People with MS will continue to stay dependent on others to either help administer 
their treatment or get them to the place where they need treatment. This places 
added pressure on the role of the carer and increases NHS management and 
administrative costs. 
 
5. People with MS will be increasingly anxious and depressed about relapsing. 
 
It is therefore vital, with an increasing number of alternatives entering the market for 
the treatment of relapsing remitting MS, that people with MS have access to the right 
drug for them at the right time. NICE needs to place a strong focus on the potential to 
maximise quality of life for those individuals living with MS and their carers. 


 
What do patients and/or carers consider to be the advantages and 
disadvantages of the technology for the condition? 
 
1. Advantages 
(a) Please list the specific aspect(s) of the condition that you expect the technology to 
help with. For each aspect you list please describe, if possible, what difference you 
expect the technology to make. 
 
Teriflunomide is a significant development in the first line treatment of relapsing-
remitting MS based on the route of administration, and hence convenience for the 
patient and economic advantages to the health care system. It represents a step 
change in the delivery of treatment as there are currently no first line oral disease 
modifying treatment for relapsing-remitting MS; all available treatments are 
intravenous, sub-cutaneous or intramuscular injection, with the exception of 
fingolimod (Gilenya), which is an oral second-line treatment. It is likely that 
teriflunomide would present as a good alternative to injectible treatments as a first 
line treatment option. 
 
Teriflunomide has undergone two phase III trials - TOWER and TEMSO. The 
TOWER trial has not been published in full but data were presented at ECTRIMS in 
2012 and are available from a Sanofi press release1. The TEMSO trial has 
completed and was published in the New England Journal of Medicine2


• annualised relapse rate  


. These trials, 
which involved more than 2000 people with MS globally, investigated the effect of 
teriflunomide on: 


• time to 12-week sustained disability progression 
• various surrogate MRI brain scan indicators of tissue damage associated with MS 


  
The trials found that those taking teriflunomide experienced the following benefits:  
 
1. A lower annualised rate of relapse  


                                                        
1 http://en.sanofi.com/Images/31250_20121012_ectrims_tower_study_en.pdf 
2 Randomised trial of oral teriflunomide for relapsing multiple sclerosis, 2011, The New England 
Journal for Medicine 



http://en.sanofi.com/Images/31250_20121012_ectrims_tower_study_en.pdf�
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A relapse is defined as an episode of neurological symptoms, which lasts for at least 
24 hours and occurs at least 30 days after the onset of any previous episode. In 
relapses, symptoms usually come on over a short period of time but often remain for 
a number of weeks – usually three to four - and can sometimes last for months. 
People with MS can experience a wide-range of distressing and debilitating 
symptoms from fatigue to visual impairment, mobility problems to cognitive problems. 
Relapses can vary from mild to severe. At their worst, acute relapses may need 
hospital treatment, but many relapses are managed at home, with the support of a 
GP, MS specialist nurse, and other healthcare professionals. Although most people 
recover from relapses and experience complete remission, around half of all relapses 
may leave residual problems. 
 
Due to the varied and unpredictable nature of MS, determining an ‘average’ relapse 
rate is not straight forward; considering the number of people currently on disease 
modifying drugs it is estimated that a significant proportion of individuals with 
relapsing remitting MS experience one or more relapses per year. 
 
Compared to placebo, teriflunomide was shown to make a significant difference to 
the rate of relapse in both the TOWER and TEMSO clinical trials: 
 
The two year TOWER study investigated the efficacy and safety of 7mg or 14mg 
once-daily teriflunomide against a placebo preparation. The results showed that the 
higher does (14mg) of teriflunomide significantly reduced relapse rates by 36.3 per 
cent compared with placebo, the reduction using 7mg not being statistically 
significant.   
 
The two year TEMSO study also investigated the efficacy and safety of 7mg or 14mg 
teriflunomide against a placebo. The results showed that annualised relapse rates 
were significantly reduced by approximately 31 per cent for both dosages.  
 
2. Reduction in risk of confirmed progression of disability  
Many people with MS experience a progression of disability over the course of the 
condition. It is estimated that approximately 65 per cent of people with relapsing 
remitting MS will eventually go on to develop secondary progressive MS 15 years 
after being diagnosed and 10-15 per cent are affected by primary progressive MS. 
Progressive forms of MS are characterised by a sustained accumulation of disability 
independent of relapses. This progression occurs at varying rates and can lead to a 
worsening of symptoms resulting in a loss of mobility and the need to use a 
wheelchair. There are currently no treatments available that are proven to 
significantly slow the progression of MS over the long-term. Teriflunomide appeared 
to reduce the risk of disability progression at the higher dose (14mg). Therefore it 
may have the potential to increase quality of life for a significant number of people 
with MS who still experience relapses. 
 
The TOWER trial demonstrated that compared to a placebo14mg teriflunomide 
reduced the risk of confirmed disability progression by 31.5 per cent but with no 
significant reduction shown for those taking the 7mg. In the TEMSO trial disability 
progression was reduced by 29.8 per cent for high dose teriflunomide but, again, no 
significant effect was seen in people taking the lower dose. 
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3. Reduction in lesions to the brain 
The TOWER trial demonstrated that MRI scans showed a considerable decrease in 
the number of gadolinium-enhancing lesions for both the 7mg and 14mg doses of 
teriflunomide by 57 per cent and 80 per cent, respectively. The TEMSO trial also 
reported reductions in the increase in total lesions volume again showing a dose-
response effect with results most marked for high dose (14mg) teriflunomide 
compared with placebo. 
 
These clinical effects need to be taken into account alongside additional benefits that 
are of value to the patient but not considered as primary and secondary outcomes in 
the trials, such as the effect on quality of life and the convenience of taking an oral 
tablet over injections or infusions in hospital. These are the kinds of ‘benefits’ that will 
make a difference to many people living with MS. The potential to maintain function 
and extend the period over which patients have a greater quality of life, especially for 
a potentially debilitating condition such as MS that may move from the relapsing-
remitting to secondary progressive phase, are critically important. Clinical outcomes 
alone do not provide a full picture of the benefit offered by this treatment to patients’ 
quality of life.  
 
(b) Please list any short-term and/or long-term benefits that patients expect to gain 
from using the technology. These might include the effect of the technology on: 
 - the course and/or outcome of the condition 
 - physical symptoms 
 - pain 
 - level of disability 
 - mental health 
 - quality of life (lifestyle, work, social functioning etc) 
 - other quality of life issues not listed above 
 - other people (for example family, friends, employers) 
 - other issues not listed above 
 
In this section, we consider a number of factors which have the potential to provide 
short and long term benefits that can be gained from using teriflunomide from the 
perspective of people with MS. To assist us in identifying these factors and how 
important they are, we conducted a survey of over 1000 people with MS. Full results 
of this survey are attached in appendix B and open text responses are included in 
appendix C. 
 
Both the TOWER and TEMSO trials demonstrated that high dose teriflunomide 
significantly reduces the annualised relapse rates of people with relapsing remitting 
MS. This will have both short-term and long-term benefits on the lives of people 
affected by MS. To place this into context, we consider what it means to individuals 
living with MS to experience a relapse and the impact this has on their quality of life. 
 


People with MS have told us that relapses have a physical, mental and sometimes 
debilitating impact, affecting their ability to do day-to-day activities and significantly 
reducing their quality of life. In our survey, 95 per cent had experience of relapses 


Experiences of people affected by MS 
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that left them unable to participate in routine activities of daily living, nearly 90 per 
cent said they could not fulfil their usual roles and responsibilities and a further 98 per 
cent of people felt that relapses slowed them down.  
 
People with MS reported that they wanted to avoid and prevent relapses from 
occurring as they resulted in a loss of independence. Respondents described 
relapses as ‘set backs.’ As one person put it, “I want to be normal again and not have 
to endure debilitating relapses several times a year which set me back so far and 
mean I have to rely on others to help me, when I just want to be able to do the things 
that everyone else takes for granted” (quote 259, appendix C).  
 
A loss of independence as a result of a relapse can make people with MS more 
dependent on others for help. In our survey, 90 per cent of people with MS felt they 
could not be as independent as they wanted to be, 91 per cent of people with MS 
said that they had to rely on other people for help during a relapse and a further 93 
per cent felt they were a burden on their family at some point during a relapse.  
 
One respondent provided a useful insight into the emotional impact of a relapse and 
the resulting loss of independence and increased dependency on family: “Relapses 
are not only worrying, painful and distressing at the time but can take a considerable 
amount of time to recover from. I have been left with residual problems from every 
relapse I have had and then the worry of if I have another, is the disease progressing 
quicker than I thought - that is always a worry at the back of my mind. I then worry 
about the impact on my husband and that he has to take time off work to help me. 
The concern that he will not cope if I become severely affected by another relapse is 
a genuine worry as he gets extremely frustrated with the whole MS scenario. As a 
very independent lady, this adds its own issues to my state of mind and the fact that I 
cannot be there as readily for my children and colleagues” (quote 55, appendix C). 
 
The unpredictable and distressing nature of relapses, including the disruption they 
can cause to every day life, was a common theme amongst respondents. People 
with MS told us that relapses often left them feeling frustrated (80 per cent) and 
anxious (67 per cent). One person explained: “A relapse must be the most frightening 
thing to happen in one’s life. You never know how long it’s going to last and what 
effect it is going to have on you and all the people around you. When you are no 
longer in control of your body and mind you feel so lonely, depressed and vulnerable” 
(quote 181, appendix C). A feeling of ‘loss’ was a common theme amongst 
respondents. As one person put it, “every relapse, I lose a little bit of me” (quote 234, 
appendix C).  
 
The emotional and psychological impact of a relapse should not be underestimated. 
Approximately 50 per cent of people with MS are diagnosed with clinical depression 
due to the physical changes caused by MS and suicide is also more common in 
people with MS than the general population3


                                                        
3 A large scale study of anxiety and depression in people with MS: A survey via the web portal of the 
UK MS Register, Jones et al (2012) 


. The responses in our survey reflect this 
with most people reporting experiencing feelings of depression (91 per cent) and 
anger (87 per cent) at some point during a relapse. One respondent explained: “my 
relapses make me feel suicidal. Fortunately, I have a child and he makes giving up 
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impossibility. Any chance of having a drug which would ease some of my every day 
difficulties and one that I could easily administer in a pill form is my one big hope. It 
would give me a future to look forward to” (quote 184, appendix C).  
 
It is clear from the results and from people’s experiences, that relapses can be an 
unpleasant and debilitating feature of living with MS, with long lasting physical and 
psychological effects on not only people living with MS but their carers too. Alongside 
this, people with MS do not get access to the emotional support that they need, with 
only 51 per cent of those who needed emotional support able to access it. Any drug 
that is effective at reducing relapse rates has the potential to transform the lives of 
people living with MS and their ability to have a greater quality of life. 
 
Quality of life issues: benefit from convenience of taking a pill compared to 
injecting and or receiving infusions 
Since 2002, people with MS have been able to inject MS disease modifying drugs 
(DMDs). In 2007, Tysabri (natalizumab) was approved for those with rapidly evolving 
severe relapsing-remitting MS. People with MS who are taking Tysabri need to 
attend hospital to receive regular infusions. In 2012 Gilenya (fingolimod), the first oral 
pill for MS, was approved by NICE. However this is a second line treatment for 
people with highly active RRMS. We are greatly concerned that despite the 
availability of these treatments there are a significant number of people currently not 
on any DMDs. In a recent MS Society report4


 


 which surveyed 10,500 people with 
MS, we found that 60 per cent of those eligible for DMDs were not accessing any of 
the seven disease modifying treatments currently available.  


At present there are no first line oral disease modifying treatments for people with 
relapsing-remitting forms of MS; all available treatments are either intravenous or 
injected.  
 
The oral delivery of a DMD in the context of MS represents a significant innovation in 
the treatment of MS. It would increase the choice of treatments for those for whom 
the injectible DMDs would not be appropriate due to treatment failure, side-effects or 
indeed for those who do not want to self-inject. Teriflunomide would present as a 
good alternative to injectible treatments as a first line treatment. The personal 
experience of people with MS who have tried the injectible treatments and the impact 
it has had on their lives are discussed below. 
 


Most people (72.3 per cent) with MS who completed the survey had taken or were 
currently taking one or more of the following disease modifying drugs: Avonex, Rebif, 
Betaferon, Extavia and Copaxone.  Of those who started on these DMDs, 21 per cent 
discontinued treatment. The reasons people gave for discontinuing can be split into 
the following five categories and provide a powerful argument for a future oral 
therapy to be made available as a first line treatment on the NHS: 


Experiences of people affected by MS 


 


                                                        
4 A lottery of treatment and care – MS services across the UK, MS Society (2013) 


1. Injection site reactions 
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Skin indentation and a growing inability to cope with injecting were a common theme 
amongst respondents, including an increase in difficulty when injecting over long 
periods. One person stated: “It is getting more and more uncomfortable to inject as 
the original sites around my body are now dented inwards and are now unsuitable for 
injection. I have contacted my MS nurse who has given me ideas on suitable places 
to inject…the sore injection sites rub on my clothes during the day” (quote 239, 
appendix C).  
 
Most people who completed the survey found injecting an unpleasant experience; 87 
per cent of people with MS on DMDs at some point felt uncomfortable injecting with 
over 55 per cent of people finding it always or often uncomfortable to inject. A 
complaint among some respondents was the effect of scar tissue and fat atrophy, 
including injection site ulcers. Others complained that constantly injecting was not 
sustainable: “injections are not a long term solution – there are only so many sites a 
body can put up with...” (quote155, appendix C). 
 
In some cases, complications with injection sites have resulted in emergency 
admissions. “One experience I had about two years ago involved an injection site 
becoming infected causing a cyst on my stomach. When the pain became 
excruciating I ended up in A&E at 2am having it lanced under local anaesthetic. This 
resulted in me having weeks off work (unpaid), a district nurse having to visit every 
day to dress the wound and I believe the incident triggered a relapse which has since 
left me unable to use my right hand to write with ever since. So all in all, I can’t 
imagine a pill would cause such disruption and pain” (quote, 283, appendix C).  
 


The survey results demonstrated that 70 per cent of those who had taken DMDs had 
experienced skin reactions from injecting. This caused pain, bruising and scarring.  


2. Pain and stress associated with injecting and/or receiving infusions 


 
Respondents pointed to a relationship between the length of time spent injecting and 
a heightened sense of anxiety. As one respondent put it: “the stress and anxiety 
caused by injections has almost as much effect on my quality of life as the MS 
condition itself” (quote, 267), another described it as a “three-weekly dread” (quote 
26, appendix C). Some respondents described how they had tried to deal with the 
anxiety of injecting, which they claimed had caused them to develop a ‘needle 
phobia.’ A couple of people had subsequently explored hypnotherapy.  
 
A common theme amongst respondents was a perception that their MS symptoms 
exacerbated difficulties associated with injecting. One explained how “the injections 
are difficult with the numbness in my fingers and hands” (quote 311, appendix C). 
Similarly, another described the difficulty of injecting without a steady hand: “it 
[injecting] begins to control your life…it is against human nature to hurt yourself and 
even more tricky when trying to inject with a tremor” (quote 53, appendix C). 
 


The most common side effect of DMDs was a skin reaction (70 per cent) followed 
closely by experience of flu like symptoms (66 per cent) and headaches (56 per 
cent). The flu-like side effects of DMDs were described by many as a reason for 
discontinuing treatment with some people saying that they actually felt worse after 


3. Side effects and experience of existing DMDs 
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the treatment. The side effects were described as ‘horrendous’ by some and a 
minority described liver problems or allergic reactions as a reason for stopping the 
treatment.   
 
Seeking medical attention to help manage side effects associated with DMDs should 
be factored into NICE’s calculations. In our survey, three per cent of people with MS 
had visited A&E and a further 28 per cent had specifically booked an appointment 
with a healthcare professional (nurse, GP or neurologist) as a result of side effects of 
taking DMDs. The reported side effects associated with teriflunomide are not as vast 
as those associated with current DMDs, therefore it is likely that, if it was made 
available, the burden to the NHS would be reduced and the quality of life of the 
patient improved.  
 
Respondents described how injecting during a relapse made them feel worse about 
living with their MS: “I initially thought when I started injecting I would not have so 
many relapses but in reality, I still get them although I tell myself that I get less now. I 
hate injecting through a relapse because of the effort and the feeling of they are not 
working so why bother putting myself through the trauma. I have not missed an 
injection but it is more my wilful nature than what I want to do” (quote 73, appendix 
C). We also spoke to a person with MS who had been on both Rebif and now 
subsequently teriflunomide. She said she would have “big red marks and I looked like 
I had been beaten by my husband…It was painful and then I started having real 
exhaustion. I would wake up in the night having full rigours and freezing cold. My legs 
would be so painful I would be crying. My husband didn’t know whether he should 
take me to the hospital or not…I hated injecting. I absolutely hated it…It was brutal.” 
(Appendix C). 
 
The survey results indicate that a drug which has less severe side effects and that 
can demonstrate effectiveness at reducing relapses will make a dramatic difference 
to quality of life for patients as well as potentially significantly reducing the burden to 
the NHS. 
 


There was a growing sense amongst respondents that frequent injecting was ‘taking 
over their life’. A common theme was that injecting acted as a constant reminder of 
living with MS, making them feel depressed. One respondent, who had tried two MS 
disease modifying treatments, explained, “I now feel ruled by injections in a way that I 
do not feel by various oral tablets I take for my MS symptoms” (quote 314, appendix 
C).  


4. Emotional impact of injecting and/or receiving infusions 


 


With regard to how people with MS preferred their MS drugs to be administered 95 
per cent favoured a pill taken daily, compared with three per cent who favoured a 
monthly infusion in hospital and two per cent who favoured a self administered 
injection given several times a week.  


5. Preference for a tablet over injections and infusions 


 
It seems that most respondents favoured the pill option because of its convenience in 
comparison to injecting. As one person put it: “It seems that a pill, like any other pill, 
would make life easier in terms of the practicalities of a medication and it would be 
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easier to take regularly without any trepidation and pain” (quote 158, appendix C). 
Another commented that, “the act of injecting three times per week was never 
pleasant but it had to be done. An oral version would have been welcomed” (quote 
217, appendix C). 
 
Overall, injection site reactions when coupled with the inconvenience, pain, anxiety 
and side effects of injecting with DMDs, all provide a powerful case for making a 
tablet available. Taking an oral tablet rather than injecting will improve people’s 
quality of life in the short and long term, enabling people to feel more positive about 
living with their MS. It will also allow people living with the condition to take their 
medication in a more discreet and acceptable way to them and their carers. 
 
Helping people with MS to remain in work 
A recent MS Society report found that of those who are of working age only 25 per 
cent were employed compared to 75 per cent of the wider UK population. In our 
survey we found that, at some point, a relapse had prevented 82 per cent of people 
with MS from carrying out their work duties (paid employment) and that a further 89 
per cent were unable to fulfil their usual roles and responsibilities during a relapse. 
Over half of the respondents reported that a relapse often or always has an impact 
on their ability to carry out their work duties. A report by the Work Foundation5


 


 found 
that up to 80 per cent of people with MS stop working within 15 years of the onset of 
the condition. It also found that up to 44 per cent of people with MS retire early due to 
their condition – a higher percentage than the European average (35 per cent) and 
that more than 75 per cent of people with MS report that the condition has impacted 
their employment and career opportunities.  


The impact of relapses on people’s ability to work can be significant as the responses 
to our survey illustrate. “Relapses make sustaining full time work so much more 
difficult as they make each day such an effort and I am exhausted, although I still 
manage to hold down a full time job”. Another commented that she “had two 
relapses, one straight after the other. These relapses can be very debilitating and 
take away your independence. I work part time and when I have to have time off sick 
I feel I am letting people down. I am currently undertaking light duties as my mobility 
is not what it was. This greatly upsets me as I feel that due to MS, I am unable to do 
the job that I have enjoyed for many years” (quote 291, appendix C). 
 
The difficulty of holding on to a job during a relapse was commented on by many of 
the respondents who either took annual leave to help cope during a relapse, or 
needed to take months off work to recover. The next two examples illustrate both of 
these scenarios:  
 
“I was diagnosed in 2007 and have had three relapses since. I am a clerical assistant 
and when I have a relapse, I lose vision in my left eye (optic neuritis). I have pain in 
my arm, leg, back and chest. The first relapse caused me to be off work for 8 
months. The second relapse caused me to be away from work for 4 months. The 
most recent relapse was – in the words of my doctor – nipped in the bud. The five 
                                                        
5 Ready to Work? Meeting the Employment and Career Aspirations of People with Multiple Sclerosis, 
The Work Foundation (2011) 
 







Appendix G – Patient/carer organisation statement template 
 


NATIONAL INSTITUTE FOR HEALTH AND CLINICAL EXCELLENCE 
 


Single Technology Appraisal (STA) 
 


Teriflunomide for treating relapsing forms of multiple sclerosis 
  


 
 


12 


day treatment of steroid infusion was a great benefit to me and I was only away from 
work for one week. I only work part time now as the fatigue forces this as when I am 
tired, I have more apparent cognitive issues at home and work. I also stumble on a 
daily basis as my balance is very poor” (quote 265, appendix C). 
 
“I work full time for the NHS as an occupational therapist. To do this properly, I have 
to lose all aspects of life – I can’t clean my home, go out and sometimes can’t even 
make myself a cup of tea as I am so exhausted. I try to limit the impact at work by 
taking annual leave instead of sick leave if I feel I am losing energy which means I 
spend a lot annual leave in bed recovering from work” (quote 84, appendix C). 
 
The survey findings support the argument that relapses make continuing in a 
permanent job a challenge for some people living with MS. For example, one 
commented “I am lucky that I have an understanding employer who has agreed for 
me to work from home part of the week when I am having problems (mobility wise). 
This I have found very useful from a fatigue point of view as well as allowing me to 
continue to work” (quote 388, appendix C). 
 
Some people had a less than positive experience with their employers as a result of 
an accumulation of relapses: “I have had four bad relapses in the last 14 months 
causing me to have to take 6 months off work in total. I have now been made 
redundant and wonder if it was because of the disability?” (quote 161, appendix C) 
 
It is evident that relapses can and do have a significant impact on people’s ability to 
work. A drug which could reduce the number of relapses enabling people to continue 
in a permanent job with fewer disruptions to their day to day life would not only 
improve people’s productivity when at work, but would allow more people with MS to 
stay in work for longer. This would then cost the economy less in terms of the 
number of people becoming reliant on the welfare system and improve quality of life 
for people living with MS and their carers.  
 
Positive impact on lifestyle and carers 
The inconvenience and “paraphernalia” required to inject, especially when on holiday 
was remarked upon by many of the respondents. One person explained that “being 
able to take pills on flights would not be so intrusive as having to take injections and 
letters from the hospital to allow me to carry needles on the plane – one airport 
official asked what I felt was unnecessarily intrusive questions” (quote 110, appendix 
C) Another explained that, “it [injecting] does involve planning when going on holiday 
as a fridge is needed in hotter climates, airlines need to be notified and delivery 
company contacted” (quote 158, appendix C). Another related the impact to business 
travel: “work wise, business travel is more of a concern when I have to manage a 
three times a week injection schedule” (quote 42, appendix C). 
 
Many people commented on the inconvenience of needing to attend hospital for 
intravenous steroids as a result of relapses. For example, one respondent wrote, 
“When I have a relapse, I have to go into hospital to have intravenous steroids for 
three days so if there was a pill available which would prevent that it would be a good 
thing” (quote 210, appendix C). Another person commented on the impact of steroids 
which they believed left them “bloated and fat” (quote 245, appendix C). Any 
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treatment which can prevent relapses and subsequent hospital admissions has to 
benefit the patient and the NHS. 
 
Whilst 77 per cent of people considered DMDs to have significantly disrupted their 
daily life, 72 per cent of people agreed that administering an injection by themselves 
was difficult. The inconvenience of having to rely on others to inject as they couldn’t 
inject themselves was highlighted in the responses as a problem. One respondent 
commented: “It has never got any easier to inject or to ask my husband to do it for 
me. Indeed it can cause friction between us because we both get anxious so a tablet 
would be just wonderful in that respect…life would become so much more normal 
again” (quote, 42, appendix C). One respondent remarked how taking a pill would be 
more discreet: “finding somewhere private to inject is not always easy. I can’t inject in 
some parts of my body myself, so need to rely on someone else who isn’t always 
around“(quote 294, appendix C).  
 
People with MS told us that whether they were injecting or travelling to hospital for 
infusions, this was inconvenient and involved a lot of advanced planning, particularly 
for infusions. Of the 52 people who had taken Tysabri, the majority found infusions 
uncomfortable (71 per cent), inconvenient in terms of travelling to hospital (85 per 
cent) and, inconvenient from the perspective of needing to rely on others to get their 
infusions (76 per cent) - this could be transport or other support. Many spent a lot of 
time planning their life around their treatment; 31 per cent felt they always had to do 
this, and 26 per cent felt they often had to do this. In comparison, people spent 
marginally less time planning their life to fit around injecting; 19 per cent said they 
always had to do this, and a further 30 per cent said they often did this. These figures 
demonstrate that people with MS are spending a lot of time planning, which is both 
burdensome for the individual concerned and the carer. It is also disruptive; 77 per 
cent of those who were injecting and 79 per cent of those receiving infusions found 
treatment was a significant disruption to their daily life. 
 
Respondents to the survey were split on whether they needed help with 
administering the drug. One explanation is that people mistakenly interpreted ‘help’ 
as meaning from a health care professional as opposed to a carer or friend and 
therefore the results for this question may be an underestimate. Either way, 48 per 
cent of people said that they always, often or occasionally require assistance with 
injecting. 
 
It is clear that people with MS and their carers are fitting their lifestyles around a 
treatment regime. Injecting and going to hospital for infusions or steroids creates a 
further reliance on carers and/or healthcare professionals, whereas a treatment taken 
in tablet form may reduce the time a healthcare professional or carer needs to spend 
on helping to administer an MS drug. 
 
People with MS also rely on support from family and/or friends to help them to 
manage the impact of having MS, to help them remain independent and lead a fuller 
life. This includes support with everyday tasks like washing and dressing and getting 
out and about. At times of relapses and as disability progresses the need for this 
support increases and the impact on carers can be greater. Our survey on the needs 
of people with MS found that out of the 10,500 people with MS who responded 71 
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per cent received care, support or assistance from a friend of family member. Thus 
the effect of MS does not only affect the life of the person with the condition but can 
also significantly impact on family members and/or friends.  A treatment such as 
teriflunomide that has been shown in clinical trials to reduce relapses by 
approximately 30 per cent and disability progression by 30 per cent would therefore 
reduce the burden on the patient and the carer and is also likely to reduce 
management costs associated with delivering the drug and of MS. 
 
2. Disadvantages 
Please list any problems with or concerns you have about the technology. 
Disadvantages might include: 
- aspects of the condition that the technology cannot help with or might make worse 
- difficulties in taking or using the technology 
- side effects (please describe which side effects patients might be willing to accept 


or tolerate and which would be difficult to accept or tolerate) 
- impact on others (for example family, friends, employers) 
- financial impact on the patient and/or their family (for example cost of travel needed 


to access the technology, or the cost of paying a carer) 
 
The MS Society is unaware of any difficulties in taking this technology. Two out of the 
three individuals we spoke to who had been on the teriflunomide trials reported a loss 
of hair whilst on 14mg teriflunomide. One of these also reported weight loss at one 
point of up to two stones. However they cannot be sure whether this can be 
attributed to teriflunomide. Neither of the two clinical trials reported weight loss as a 
side-effect. One of the patients who experienced hair-loss said, “My hair started to 
come out and that did really affect me. I had thick, long blond hair and that [hair loss] 
really affected me.” However this individual also acknowledged that “there are lots of 
positives to it. The positive is that I’m sitting here today smiling. I’m not in a 
wheelchair. I don’t have a walking stick.” The second person with MS who also 
experienced hair-loss as a result of the 14mg teriflunomide reported that despite 
losing a lot of hair she was willing to tolerate it as it “only lasted 4-5 months and then 
stopped…so it was fine. It wasn’t, aesthetically, a problem.” 
 
The third individual has not experienced any side-effects.  
 
3. Are there differences in opinion between patients about the usefulness or 
otherwise of this technology? If so, please describe them. 
 
The MS Society is not aware of any differences in opinions between patients about 
the usefulness of teriflunomide. 
 
4.  Are there any groups of patients who might benefit more from the technology than 
others? Are there any groups of patients who might benefit less from the technology 
than others? 
 
The MS Society expects this technology to benefit people with relapsing-remitting 
MS. We do not know of any subgroups of people with relapsing-remitting MS who 
would benefit more or less from the technology. 
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Comparing the technology with alternative available treatments or 
technologies 
NICE is interested in your views on how the technology compares with existing 
treatments for this condition in the UK.  
 
(i) Please list any current standard practice (alternatives if any) used in the UK.  
 
The MS Society is aware of the following current disease modifying drugs used to 
treat relapsing remitting MS as standard practice: Avonex, Rebif, Betaferon, Extavia, 
Copaxone, Tysabri and Gilenya. 
 
(ii) If you think that the new technology has any advantages for patients over other 
current standard practice, please describe them. Advantages might include: 
- improvement of the condition overall 
- improvement in certain aspects of the condition 
- ease of use (for example tablets rather than injection) 
- where the technology has to be used (for example at home rather than in hospital) 
- side effects (please describe nature and number of problems, frequency, duration, 
severity etc) 
 
Terifluomide has been found to be equally as effective at reducing relapses as the 
other first line licensed treatments for MS (Avonex, Rebif, Betaferon, Extavia, 
Copaxone and Tysabri). However it has a number of other advantages over these 
treatments, which can be categorised as follows: 
 
- Convenience: The convenience of having an MS drug administered via tablet is 
favoured by the majority of people living with MS (95 per cent).  
 
 - Ease of use potentially resulting in good adherence: The ease of taking a 
tablet rather than self-injecting or going to hospital for infusions makes it more likely 
that compliance will be higher as people with MS will only need to remember to take 
the pill twice a day every day. 
 
 - Potentially cheaper to administer: People with MS can take the treatment at 
home with occasional monitoring.  
 
 - Improved lifestyle and quality of life: People with MS would be more 
independent as they would not need to rely on others to either help them to inject or 
to travel to an infusion unit. They would also have fewer relapses and would 
therefore experience fewer disruptions to their working life, enabling them to stay in 
employment for longer. A tablet would also decrease the social visibility of the 
condition or care required as it can be taken more discreetly and is less disruptive 
than injections of infusions. It would also give people with MS greater freedom 
particularly when travelling. Current injectible treatments need to be refrigerated and 
require administrative preparation when travelling abroad. 
 
 - Less dependent on carer: Some people with MS do not like injecting and 
therefore get their partners to do it; others are dependent on someone else to get 
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them to the hospital for infusions. Taking a pill will free up the time and cost to the 
carer. 
 
- Reduction in unwanted side-effects: Current DMDs are a significant disruption to 
the daily lives of people with MS. In addition to the difficulty of injecting, people with 
MS report developing painful skin reactions, flu-like symptoms and headache. In our 
survey 64 per cent of people had sought medical advice because of the side-effects. 
Teriflunomide is associated with fewer side-effects, causing less disruption to the 
daily lives of those who take it.  
 
(iii) If you think that the new technology has any disadvantages for patients 
compared with current standard practice, please describe them. Disadvantages 
might include:  
- worsening of the condition overall 
 - worsening of specific aspects of the condition 
- difficulty in use (for example injection rather than tablets) 
- where the technology has to be used (for example in hospital rather than at home) 
- side effects (for example nature or number of problems, how often, for how long, 


how severe). 
 
The MS Society is not aware of any disadvantages of the technology compared to 


current treatments. 
 
Research evidence on patient or carer views of the technology 
If you are familiar with the evidence base for the technology, please comment on 
whether patients’ experience of using the technology as part of their routine NHS 
care reflects that observed under clinical trial conditions. 
 
The MS Society conducted semi structured interview with three individuals who had 
direct experience of taking teriflunomide. The interviews have been transcribed and 
anonymised. The transcripts of the interviews can be read in full in appendix A and a 
copy of the interview questions is included in appendix D: 
 
Case study one: 
 


 
Background 


JT was diagnosed with MS in 2006. Since being diagnosed JT has taken the 
following DMTs: Copaxone, Avonex and Rebif. JT was placed on the teriflunomide 
trial in February 2010.  
 
JT reported that life before MS was typical, “I was working, having fun, walking 
around mountains, roller-skating, collecting fossils and going out with friends. I was 
always cleaning and decorating. At one time I had four jobs! I was just on the go 
24/7.” 
 


JT tried to not let MS impact on her life but inevitably it did. Her life “changed 
drastically.” The MS slowed her down: “physically, I’m tired and I’m unstable. I’m not 


Impact of MS 
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as strong as I used to be. Mentally, I’m exhausted. I’m fed up as I am constantly 
pushing myself. Socially, I only go out with my dad or very close friends. We go to 
quiet pubs with few people. I get stressed in social situations. I become uneasy in 
crowds as my brain can’t cope. I have to leave and go home. “JT became uncertain 
of her limits. She often wondered if she “might wake up unable to walk.” Despite this 
JT has been able to carry on working because she refuses to give in to it [the MS], 
although has reduced her hours. 
 
Before MS JT was very independent – “I never asked for help or needed it.” However 
when she was diagnosed her husband cared for her; helping her most days with 
dressing, cooking, cleaning, washing and general help.  
 


JT used Copaxone in 2007 for about a year but “the daily injections caused skin 
problems from the outset – some quite severe.” JT was then offered Avonex. 
However this made her ill for at least 24 hours after administering the injection. This 
“impacted on my job…in a very busy environment I was barely able to function.” JT 
experienced three relapses in a row after being on Avonex for a year and was 
subsequently offered Rebif as an alternative. However JT still experienced the same 
side-effects and was ill most of the time. After six months on Rebif JT came off the 
treatment deciding that she would “rather have a relapse that might last for a few 
days or months than constantly feel like I did.”  Coming off the medication made JT 
feel like a weight had been lifted off her shoulders and she felt like the old her was 
coming back. JT recognised that although the decision to come off treatment was a 
big one to make, at the same time it was easy because, “the effect of injecting three 
times a week or everyday with Copaxone was really horrendous.” 


Experience of current first line DMTs 


 


JT was placed on the terifluomide trials in 2010 and has been on the drug for three 
years. JT was made fully aware of the risks and side-effects associated with 
teriflunomide but felt she had “nothing to lose” as her quality of life “could not get any 
worse than it was.” From the information she was provided the “side-effects seemed 
minimal compared to previous medications. Taking one tablet a day seemed like a 
dream.”  The outcome that was most important to JT was a reduction in relapses. 
She expected that she may still experience the odd relapse and symptoms but 
nothing as severe – “I just wanted to make my life bearable.” 


Risks and expectations of teriflunomide  


 


Since being on teriflunomide JT has not experienced a relapse and has noticed 
improvements in some symptoms, specifically with numbness on her left-hand side 
and is able to manage her fatigue. JT reports her whole health as being better. 
Overall JT said, “I feel it has made a vast difference to my life. I can honestly say 
sometimes I don’t think I have MS.” Although her life is not back to where it was the 
teriflunomide has made a big difference. She said she no longer has to get a letter 
from her doctor if she is going away to say she is bringing needles onto a flight. If she 
is staying at a hotel she no longer has to ask for a room with a fridge, so she can 
store the needles – “I don’t have to think about it anymore. I’ve forgotten. I’ve 
completely wiped out life before teriflunomide. It’s gone.”  


Experience of teriflunomide 
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JT believes, from her experience, that teriflunomide would change the lives of people 
with MS if it was made available on the NHS. She believes injecting “takes away your 
identity…this [teriflunomide] gives you your life back and it would be a great shame if 
it wasn’t approved. Teriflunomide would give them [people with MS] some quality of 
life back…give people a chance to regain some control over this disease. It could 
change so many lives like it has mine. If it isn’t approved then thank you for giving me 
three good years where sometimes I could forget that I have this disease.” 


Wider benefits of teriflunomide 


 
Case study two 
 


PD was diagnosed with relapsing-remitting MS in November 2004 and started on the 
teriflunomide trial a year after diagnosis in 2005. She has not been on any other 
disease modifying therapy. Her life before MS was quite active. She worked as an 
HR Director for an International company which involved a four hour commute to and 
from work and travel abroad. She also has a young son.  


Background 


 


Having MS has meant that PD has had to slow down. She no longer works as an HR 
Director and now only works three days a week with reduced hours for a much 
smaller company. When PD was an HR Director her relapses meant she was 
constantly taking time off work. At one point she was off work for six months after a 
really bad relapse. She says, “Having MS is a constant source of stress at the back 
of everyone’s minds. You don’t know what’s going to happen next, when and how 
bad it will be.” 


Impact of MS 


 
When PD has a relapse she says, “The relapse makes you ill especially when you’re 
on steroids, so then I need help with cleaning, washing, cooking and shopping.”  
 


PD has not been on any other treatment. Her relapses were only treated with 
steroids. She was not offered any DMT despite the availability of the beta interferons 
at the time. 


Experience of current first line DMTs 


 


PD was given all the necessary information, including the side-effects, on 
teriflunomide before being placed on the trial. Her only consideration was the long 
drive from her home to the hospital but for her “it was worth it.” The outcomes that 
PD hoped to gain from the treatment were a reduction in relapses and a reduction in 
the severity of relapses. She did not expect her existing symptoms to be reduced, 
although she says, “overtime I think my symptoms have got better, for example, I had 
a problem with my right leg but now it is absolutely fine.” The only side-effect PD 
experienced was hair thinning but this lasted only four to five months and PD was 
willing to tolerate it. For PD this “wasn’t aesthetically a problem.” 


Risks and expectations of teriflunomide  


 


Since being on teriflunomide PD has experienced two relapses – one in 2006 and 
one in 2011 and was off work for 2-3 weeks at a time. However PD believes she 


Experience of teriflunomide 
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experienced a relapse in 2006 because she may have been on the placebo at that 
time. As a result of being on teriflunomide PD has been able to carry on working and 
is able “do the normal things around the house and outside.” She says, “I am a 
normal and active person.” 
 


PD believes from her experience that teriflunomide is, “almost like another lifeline. 
When you have MS you want to take as many chances as you can to make sure that 
it doesn’t get worse or that it will be kept at bay. If we can stop the relapse from 
happening and make it less severe then I think that is a fantastic thing for people with 
MS.” PD believes it would be a missed opportunity if teriflunomide wasn’t approved 
for use on the NHS because “surely you want to stop MS getting worse. When 
people have relapses there is a major long-term cost on the NHS, so you want to 
avoid people needing care.” PD said, it would be devastating to people with MS to 
know that there is something [treatment] there and you can not access it. 


Wider benefits of teriflunomide 


 
Case study three 
 


RH was diagnosed with RRMS in 1992 when she was 22. She has had MS for 21 
years. RH has not taken any of the existing DMTs and was placed on the 
teriflunomide trial in 2009. 


Background 


 
Her life before MS was very active. RH took part in amateur dramatics and appeared 
in shows. She had a very active social life and like many women in their 20s went 
clubbing and travelled around Brighton. RH worked as a cashier for a bank. 
 


When RH was diagnosed with MS she initially reduced her hours down at work but 
had to take a lot of time off as sick leave when she experienced relapses; eventually 
RH had to give up work altogether. Having MS also impacted on her social life: “I lost 
a lot of my freedom; a lot of time…I couldn’t go out and do the things that I did. I had 
to give up a show I was in” 


Impact of MS 


 
Her diagnosis devastated her family: “they were more emotional than me. My mum 
thought the worst...I didn’t really understand because I didn’t know what it was and 
when you’re in your 20s you don’t think about things like that...It was a struggle 
because I was only in my 20s.”  
 
RH received support from her parents who would look after her son when she had a 
relapse. Her mum would cook and clean and do all the things she couldn’t: “It was a 
struggle because of my relapses, my forgetfulness and not being able to do as much 
as I could. It put a strain on us.” 
 


When RH was diagnosed with MS there were no DMTs available. RH was mainly 
prescribed symptom relief treatments and intravenous steroids for relapses.  Taking 
intravenous steroids meant RH had to stay in hospital every 18 months for 3-4 days.  
She was offered beta interferon when they were made available but didn’t want to 


Experience of current first line DMTs 
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take it: “I didn’t like the sound of the side-effects – the flu and the bad skin. I didn’t 
want to inject myself every other day and get sore points. Also my son was a baby 
and I didn’t want to have sharp boxes around and if we went on holiday I would have 
to take it with me and declare it. I wasn’t prepared to do that. I didn’t want to inject 
myself. I was prepared to be on no treatment rather than have to inject myself and 
have all the side-effects.” 
 


RH did not have any expectations of teriflunomide: “I hadn’t thought about it, I just 
took the tablet everyday and got on with it.” 


Risks and expectations of teriflunomide  


 


Since taking teriflunomide RH has not experienced any major relapses. In 2009 she 
experienced a minor relapse during which she became exhausted and down. 
However she was able to cope with this rather than “being taken to hospital, stuck on 
steroids, being bloated and not being able to eat.” RH’s daily life has also improved: 
“Mentally I feel a lot brighter. I feel like I can just get on with things. I still have to pace 
myself and I can’t do as much as I used to.”  


Experience of teriflunomide 


 
RH experienced hair loss when she was transferred to the 14mg dose of 
teriflunomide, which wasn’t nice but it stabilised.  
 
RH also valued the care she received whilst being on the trial: “I was getting better 
looked after by being on the drug, so if I had any symptoms and if I had any side-
effects then they were there to help me. If you’re not, you only see them once a year 
and that’s it. You have to get on with it. I was being better looked after by being on it 
and its helping me at the same time.” 
 


RH believes teriflunomide would give people with MS a much better quality of life: “to 
have such a good drug out there that can help people that are being diagnosed with 
MS before they get too poorly and before they get too bad. It’ll give them a step in 
life. It might not help them but it might help the next person and you’ve got to try it to 
know whether it’ll work or not. It needs to be legalised because it would help the 
population out there who have MS. That’s why I did it – to help the younger 
generation. It’s helped me and I would like to see it help others.” 


Wider benefits of teriflunomide 


 
Are there any adverse effects that were not apparent in the clinical trials but have 
come to light since, during routine NHS care? 
 
The MS Society is not aware of any adverse effects that were not apparent in the 
clinical trials. 
 
Are you aware of any research carried out on patient or carer views of the condition 
or existing treatments that is relevant to an appraisal of this technology? If yes, 
please provide references to the relevant studies. 
 
Perspectives of people with MS on relapses and disease modifying drugs. MS 
Society, April 2010. 
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Availability of this technology to patients in the NHS 
What key differences, if any, would it make to patients and/or carers if this technology 
was made available on the NHS? 
 
If teriflunomide were to be made available on the NHS it would make the following 
key differences to people living with MS: 
 
1. People with MS would experience fewer relapses and a reduction in 
disability progression compared to those not receiving any disease modifying 
therapy. This would have the following impact on patients and/or carers: 
 
 - Enable people with MS to stay in employment for longer with fewer disruptions. 
People with MS could then contribute to the economy for longer, reducing the need 
for people to depend on the welfare system;  
 
 - People with MS would be less reliant on a carer and be more independent. People 
with MS would stand a better chance of being able to do the things they want to do, 
rather than feeling physically limited by their condition; 
 
 - Lower the costs to the NHS and personal social services as more people with MS 
will experience fewer relapses and a reduction in disability progression. This would 
reduce the need to rely on these services as much whilst also limiting the number of 
emergency admissions and appointments to see healthcare professionals either 
because of injection site complications or due to the side effects of treatments; 
 
 - People with MS would be less anxious about experiencing another relapse. This 
would improve their mental and physical health more generally, giving people with 
MS the confidence to lead a full life and a better quality of life. 
 
2. A tablet would give people with MS and their carers an improved quality of 
life. This would have the following impact on patients and/or carers: 
 
 - The ease of use of taking a tablet means that treatment can be taken in a discreet 
and convenient way that involves less planning for patients and carers. Taking a daily 
tablet would also help with compliance. 
 
- People with MS would be less dependent on others to help administer their 
treatment. It would also free up the role of the carer who often either helps with 
injecting or ends up helping people with MS get to hospital for infusions for example.  
 
-  People with MS would not have to suffer complications associated with injecting 
such as site reactions potentially resulting in A&E visits and appointments with 
neurologists and/or nurses. This would also lower the costs to the NHS and social 
services. 
 
 - People with MS would have more choice about the treatments they take - weighing 
up efficacy, side effects and convenience.  Some of the current DMDs are associated 
with potentially fatal side effects and other are associated with unpleasant side 







Appendix G – Patient/carer organisation statement template 
 


NATIONAL INSTITUTE FOR HEALTH AND CLINICAL EXCELLENCE 
 


Single Technology Appraisal (STA) 
 


Teriflunomide for treating relapsing forms of multiple sclerosis 
  


 
 


22 


effects.  Teriflunomide offers an alternative treatment choice for people with relapsing 
remitting MS 
 
What implications would it have for patients and/or carers if the technology was not 
made available to patients on the NHS? 
 
If teriflunomide was not made available on the NHS, it would have the following 
implications for people affected by MS: 
 
1. People living with MS would experience more relapses and an increase in 
disability progression compared to those not receiving any disease modifying 
therapy. This would have the following impact on patients and/or carers: 
 
 -  Fewer people with MS will be able to continue in full time employment. This means 
they would be less productive, and would need to rely on the welfare system sooner;  
 
 - People with MS would be more reliant on a carer and therefore less independent. 
People with MS would not be able to do the things they wanted to do and would feel 
physically limited by their condition as their MS progressed faster; 
 
 - Increase the costs to the NHS and personal social services. The more people 
experience relapses, the more people with MS will increase their reliance on NHS 
and social care services.  
 
 - People with MS would be increasingly anxious and depressed about relapsing and 
the debilitating effects of relapses.  
 
2. Without an alternative in the form of a tablet, people with MS will be limited 
in choice to existing treatments: 
 
 - Treatment options will continue to involve significant planning and disruption to 
every day life.  
 
- Significant numbers of people with MS will continue to stay dependent on others to 
either help administer their treatment or get them to the place where they need 
treatment. This places added pressure on the role of the carer and increases NHS 
management and administrative costs.   
 
-  People with MS would continue to be at risk of complications associated with 
injecting such as injecting site reactions resulting in A&E visits and appointments with 
neurologists and/or nurses. This increased the costs to the NHS and social services. 
 
It is vital that, with an increasing number of alternatives entering the market for the 
treatment of relapsing remitting MS, people with MS have access to the right drug for 
them at the right time and there should be a focus on the potential to maximise 
quality of life for the individual.   
 
In the absence of an oral therapy, a proportion of people with MS will prefer to and 
choose to go untreated because of the lack of alternatives. Whilst most patients 
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described this as a drastic measure (and one they would rather avoid), some of the 
quotes illustrate that patients would seriously consider discontinuing and going 
untreated:   
 
“I hate the injection itself – it is painful. I don’t like the horrible bruising and marks all 
over me. Even if I thought the DMDs were doing me the world of good, I would still 
resent the injections and hate injecting myself and the side effects. Now that I am no 
longer convinced that the DMDs are doing anything of benefit, I am strongly tempted 
to stop altogether, but in the absence of any alternatives, this is a drastic step to take 
and one I am afraid to take” (quote 131, appendix C).  
 
“I have often felt like giving up on injecting but continue as there is no alternative and 
I want to lessen my chance of relapses, but I would benefit so much from an oral 
drug. My quality of life and body would be greatly improved” (quote 314, appendix C). 
 
Are there groups of patients that have difficulties using the technology? 
 
The MS Society is unaware of any groups of patients that have difficulty using this 
technology. 
 
Equality 
NICE is committed to promoting equality of opportunity, eliminating unlawful 
discrimination and fostering good relations between people with particular protected 
characteristics and others.  Please let us know if you think that this appraisal:   
 
 - could exclude from full consideration any people protected by the equality 
legislation who fall within the patient population for which [the treatment(s)] is/are/will 
be licensed;  
 - could lead to recommendations that have a different impact on people protected by 
the equality legislation than on the wider population, e.g. by making it more difficult in 
practice for a specific group to access the technology;  
 - could lead to recommendations that have any adverse impact on people with a 
particular disability or disabilities.   
 
Please tell us what evidence should be obtained to enable the Committee to identify 
and consider such impacts. 
 
Other Issues 
Please consider here any other issues you would like the Appraisal Committee to 
consider when appraising this technology.  
 
 
 







 
Appendix A: Transcripts of interviews with a patient experts 


 
Interview one 


JT is a patient expert with experience of taking teriflunomide. She has been 
on a clinical trial for teriflunomide since 2010. 
 
JT was interviewed on 10 April 2013 by Asha Kaur – Policy and Campaigns 
Researcher for the MS Society. 
 
Life with MS 
A: When were you diagnosed with MS? 
JT: I was diagnosed with relapsing remitting MS in 2006 
 
A: How did your diagnosis for MS come about and how long did your diagnosis 
take? 
JT: I had a raft of symptoms which I had been ignoring but the major one was 
that I had numbness on my right side – from my elbow down to my wrist and my 
thumb and index finger. I thought it was just a trapped nerve in my shoulder, so I 
asked a PC at work who was training to be a sports therapist for physiotherapy. 
He asked about my symptoms and said he wasn’t sure what it was and that he 
would need to ask his tutor. A couple of weeks later he told me his tutor 
recommended that I see a doctor and I ignored him thinking it was a trapped 
nerve. The problems carried on so eventually I went to see my doctor and he did 
a couple of tests and decided to send me to a neurologist and that was it. I went 
to see a neurologist, I then had a brain scan and then three months later I got a 
letter through the post: “congratulations you’re the happy owner of MS.” I cried for 
a bout a minute and then picked myself up. I decided to fight as hard as I could. I 
had it and it didn’t have me. 
 
A: At that point did you know what MS was? 
JT: Yes, I knew. I had already. Funnily enough, I was sent for a brain scan when I 
was 27 because I had walked into a road with my little son and didn’t see a car 
coming at all. I was sent for a scan and when I saw the neurologist he asked my 
mum what she thought it was and she said she thought I had MS. The 
neurologist said that it couldn’t be MS because I was too young. So when I went 
to see the neurologist this time round I didn’t think it would be MS because I had 
been told that I couldn’t have. I did some research on Google and realised I was 
having all the symptoms of MS. I couldn’t write, type, I was having electric shocks 
in my feet, slurring my words, stumbling, dropping things, weakness when 
holding cups and other things. I was brought in again after I received the letter, 
just for confirmation. They organised a lumbar puncture after that, again just for 
confirmation. This all took about three months. 
 
A: What was your life like before your diagnosis e.g. work, family, lifestyle, 
socially? 
JT: Life before MS was typical. I was working, having fun, walking around 
mountains, roller skating, collecting fossils, going out with friends. I was always 
cleaning and decorating. At one time I had four jobs! I was just on the go 24/7. 
 
A: What has it been like to live with MS? What impact did it have on your life and 
your family/carer? Physically, mentally, socially etc 







JT: I’ve tried to not let it impact on my life but, of course it has. My husband is 
very supportive but he works away a lot of the time. Life with MS in some aspects 
has slowed me down. I now only work 30 hours. I suffer from fatigue, tingles, 
frustration, and memory loss. I’m uncertain of my limits. I wonder if I might wake 
up unable to walk. I get upset when people try to pre-empt what I’m trying to say 
– I lose my train of thought. I try not to participate in conversations because I 
can’t find the right words. I’m frightened to walk up Snowdon now because I don’t 
want to get to the top and call the mountain rescue to get me down. I don’t roller 
skate because I’m scared of falling over and not being able to stand on eight 
wheels. I don’ climb down cliffs anymore because I’m not steady on my feet. I 
don’t shop anymore. I get stressed. I become really fatigued. I don’t stay up past 
half nine anymore. I’ve been able to carry on with work but I’ve got in trouble for 
that. There was one occasion when I had a relapse and I went completely numb 
from the waist down. I couldn’t feel a thing and I went to work. That’s what I’m 
like. I push on. I should’ve had a fortnight off with steroids but I didn’t. I took the 
steroids and went to work, feeling hyper and as high as a kite. Eventually 
because I didn’t rest I had to take five weeks off after it. That’s because I won’t 
give into it. I refuse to give in. I know I should but I’m not one for sitting down. My 
life has changed quite drastically. 
 
Physically, I’m tired and I’m unstable. I’m not as strong as I used to be.  
Mentally, I’m exhausted. I’m fed up as I am constantly pushing myself. 
 
Socially, I only go out with my dad or very close friends. We go to quiet pubs 
where there are very few people. I don’t want to mix with people. I get stressed in 
social situations. I become uneasy in crowds as my brain can’t cope. I have to 
leave shops to go home. 
 
A: How often were you experiencing relapses? 
JT: Probably about once a year, apart from when I was on Avonex and I had 
three in a row. 
 
A: What symptoms have you/did you experience as a result of your MS? 
JT: Numbness to head, face, thighs, legs, torso and hands; vertigo; fatigue; 
electric shocks; brain hakes; itching; minor pain; slurred speech; memory loss 
 
A: Did you need support from your family members and if so, how much support 
did you need? More so than if you didn’t have MS? 
JT: My husband cared for me, helping me most days with dressing, cooking, 
cleaning, washing, ironing and general help. When he works away my mum and 
dad are on hand. Before my MS I was very independent. I never asked for help or 
needed it 
 
A: What treatments e.g. beta interferon, were you taking for your MS?  
JT: I started using Copaxone in 2007 for about a year but the daily injections 
caused skin problems from the outset, some quite severe. I was then offered 
Avonex which was a weekly injection into the thigh.  The side effects from this 
were being ill for at least 24 hours after the injection, this impacted on my job as a 
supervisor in a very busy environment as I was barely able to function.  I suffered 
3 relapses in a row after about a year on the treatment and it was decided by my 
ms nurse to try Rebif next.   
 







Rebif had the same side effects as Avonex but more bearable, sadly I had to 
inject 3 times a week and I felt I only had one day a week when I was well. I 
stayed on Rebif for about 6 months and decided that I would rather take my 
chances taking no medication rather than spending most of my life ill. Mentally I 
was drained and became very unsettled, introvert and moody. 
 
After I went to Santorini to celebrate my brothers wedding I felt that I had not 
enjoyed the celebrations as there was always a black cloud following me round 
waiting to pounce.  I decided on the flight home that I was not going to do this to 
myself any longer.  I phoned my MS nurse and told her I was stopping my 
medication as I would rather have a relapse that might last for a few days or 
months but it would be better than constantly feeling like I did.  After about a 
week off the Rebif my boss called me into her office and said she had noticed a 
change in my manner, I explained to her I had stopped my medication and that I 
was feeling like a weight had been lifted off my shoulders and I was now feeling 
like the old Jo was coming back. 
 
It was a big decision to make but at the same an easy one. The Rebif changed 
my character. I became introverted and quite nasty. I would walk around as if 
there was a dark cloud over me all the time. The effect of injecting three times a 
week or every day with Copaxone was quite horrendous really because I knew 
the only day I was going to be free was Sunday.  
 
A: How did you find out about teriflunomide and the trial? What information were 
you given about the drug and the trial? 
JT: I found out about teriflunomide through my MS nurse after I stopped taking 
medication, as none of the drugs were working for me. She recommended me to 
Dr Rogg and his team. I was given all the necessary information and everything 
was explained to me. I thought I had nothing to lose.  
 
A: When did you start taking teriflunomide?  
JT: February 2010, so I have been on it for about three years. 
 
A: Were you aware of any risks associated with teriflunomide? If so, did this 
change your willingness to take part in the trial? Were you confident that the 
benefits of the treatment would outweigh the associated risks? 
JT: I was fully aware of the risk. I didn’t see that there was any problem with it at 
all as I thought I’m being monitored carefully. I’ve got nothing to lose. My quality 
of life can’t get any worse then it was getting, so I thought I would take a chance.  
The side-effects seemed minimal compared to relapses or previous medication. 
Taking one tablet a day seemed like a dream. 
 
A: What expectations did you have about the impact that teriflunomide would 
have on your life given what you were told about the treatment? What benefits or 
outcomes did you hope to gain from the new treatment? What was most 
important to you e.g. reduction in relapses and in symptoms, improvement in 
physical disability etc 
JT: I thought I would hopefully have the odd relapse but nothing as severe and 
the odd symptoms, which I still do but I haven’t had a relapse since. I just think its 
been absolutely brilliant and I haven’t looked back. I just hope had no 
expectations.  
 







What I wanted was a reduction in relapses. I knew that no matter what it wouldn’t 
take all the symptoms away. I thought if it dampens them down that’s all I can ask 
for. I just wanted it to make my life bearable. 
 
A: Did you experience any side-effects as a result of teriflunomide? If so, what 
were they and were they tolerable/treated? 
JT: I don't suffer any side effects from the medication. I’m very, very fortunate. 
 
A: Which symptoms specifically do you notice improvement with when taking 
teriflunomide? 
JT: My health as a whole is better. I haven’t suffered a disabling relapse. The 
numbness I used to experience seems less and doesn’t last as long. The 
numbness on my right hand side isn’t as bad as it was before. The left-side of my 
face used to go numb but now its just a tingle on my nose 
 
A: In terms of the relapses, how does that compare with when you were first 
diagnosed and the period without being on the drug? 
JT: I was offered a place on the tower study and I have never looked back since.  
I have not suffered a relapse since starting the treatment only minor complaints.  
 
I suffer from fatigue at times but I am able to manage this myself and I 
occasionally suffer other minor symptoms like slight numbness to the left side of 
my face, I may stumble but never fall and occasionally drop things. I am taking 
medication for restless legs and a mild antidepressant for pain which manifests 
as burning pins under the skin all over my torso. 
 
A:In terms of the affect on your day to day life, what sort of activities has 
teriflunomide allowed you to do? How has it made a difference to your physical 
and mental well-being? 
JT: I feel it has made a vast difference to my life in general. I can honestly say 
sometimes I don’t think I have MS. My life isn’t back to what it was but it has 
made a big, big difference to my life. I don’t have to think if I’m going away for a 
week that I need to get a letter off my doctor; that I need to tell them that I’m 
bringing needles on a flight; if I’m going to a hotel, I don’t have to ask them if the 
room has a fridge, so I can store the needles. I just pop the tablets in my bag and 
that’s it. I don’t have to think about it anymore. I don’t have to tell people at work 
that I have a consignment of medicines being dropped off can you ring me when 
it comes because I need to put it in the fridge. Nothing like that. I’ve even 
forgotten. I’ve completely wiped out life before teriflunomide to be honest. It’s 
gone. I hope that the drug is licensed in the future so other people can benefit 
from it like I have. 
 
A: Do you find you need as much support from families/friends/carers or has it 
changed since taking teriflunomide? Increased? Decreased? 
JT: It’s about the same. I still need support from my family. I have learnt that I do 
accept that I need help. I will ask for help. Being on teriflunomide has changed 
my life that way as well. I suppose with injecting I was punishing myself and 
being head strong. I’ve done this. It’s got  to be make me better, so I will do this 
and that and decorate the front room in a day because I was punishing myself as 
I felt I deserved to inject myself. But now it has mellowed me out and now I will 
say I will decorate but I need help. You’re going to have to do 99% of it and I will 







rest in the middle. Teriflunomide has opened my eyes. It’s made me more aware 
and put me at ease. 
 
A: Were you put in touch with an MS specialist nurse in your area? If so, was the 
contact regular? 
JT: I used to see my nurse whenever I needed to. If I needed any additional 
support she would put me in touch but I never asked. I wouldn’t accept additional 
help. I probably needed physiotherapy at one point but I wouldn’t accept it. 
 
A: How often did you see your neurologist before/during the trial? 
JT: Yearly. This changed when I was on the trials. I then saw my clinical trials 
nurse twice weekly, then every six weeks, now every three months and my neuro 
three times a year.   
 
Wider benefits of teriflunomide 
 
A: Looking at the wider picture, so not specifically related to you but to patients 
with MS more generally, what do you think the differences would be for those 
people if teriflunomide was made available on the NHS? 
JT: It would change their life for the better. I think injecting, whoever you are, 
takes away your identity. You don’t know who you are when you’re injecting 
yourself. This gives you your life back and it would be a great shame if it wasn’t 
approved. I can’t see why it wouldn’t be. When I was on the trial I thought even if 
I was on the placebo I would still be helping all those people who are newly 
diagnosed; that they might be lucky to get this drug even if I don’t. Teriflunomide 
would benefit people. It would give them some quality of life back. A simple tablet 
to reduce symptoms. If this drug can slow down progression of MS or minimise 
symptoms then I think it should be approved in order t ogive people a chance to 
regain some control over this disease. 
 
A: Conversely, so what do you think the implications would be if teriflunomide 
was not actually approved by NICE? And not made available? 
JT: If teriflunomide is not approved it would be a big mistake as it could change 
so many lives like it has mine. If it is not approved then thank you for giving me 
three good years where sometimes I could forget that I have this disease. 
 
END OF INTERVIEW 
 


 
Interview two 


PD is a patient expert with experience of taking teriflunomide. She has been 
on a clinical trial for teriflunomide since 2005. 
 
PD was interviewed on 23 April 2013 by Asha Kaur – Policy and Campaigns 
Researcher for the MS Society. 
 
Life with MS 
A: When were you diagnosed with MS? 
PD: I was diagnosed in November 2004 
 
A: How did your diagnosis for MS come about and how long did your diagnosis 
take? 







PD: It didn’t take very long because I had a really, really bad relapse around 
September/October 2004 and I was in hospital for 10 days. At the time I was 
diagnosed with transverse myelitis but when I had a second relapse and they 
diagnosed me with MS. The diagnosis itself took a short time because I had 
BUPA. So within 2-3 days of being taken in I had MRI scans and a lumbar 
puncture.  
 
A: What was your life like before your diagnosis e.g. work, family, lifestyle, 
socially? 
PD: I was quite active. I was an HR Director for an International retail company. I 
was travelling mainly to Europe, 2-3 times a year. I had a four drive to work 
everyday. Family wise, I had a young son. We were pretty active, travelling lots 
and doing things that normal families do. 
 
A: What has it been like to live with MS? What impact did it have on your life and 
your family/carer? Physically, mentally, socially etc 
PD: Well, it’s a constant source of stress at the back of everyone’s minds – 
what’s going to happen next, when, how bad will it be? I’ve had to slow down. I 
had to stop my previous job as HR Director. I stopped work after that really bad 
relapse for about 6 months and then I went back to work and I was having to 
prove to myself that I could still do it. It was a test. I did that for a year but then we 
moved to Chichester and I had a little bit of a break, so I could get used to the 
house and the area. I found a new job and originally I was working 5 days a 
week, 9-3. I changed it to three days, so I always had that rest in the middle. Any 
more than that I think would be too much. I’m still in HR. It’s a much smaller 
company. There’s no international travelling.  
 
A: How did having relapses affect your work? Did you have to take significant 
amounts of time off work to recuperate? 
PD: When I relapsed I was off work. There was no way I was going to be at work 
when I was relapsing. I probably took about 6 months off at a time.  
 
A: How often were you experiencing relapses? 
PD: Before 2004 I had relapses but I didn’t know. They must’ve been really mild.  
The two relapses that were really bad were very close to each other – 
September/October and then November/December – and that’s when I was 
diagnosed. After that the relapses have been a lot more spaced out. 
 
A: What symptoms have you/did you experience as a result of your MS? 
PD: When you’re having relapses there are very obvious symptoms. When you 
are not relapsing I think you’re mentally and physically slower. For example, I 
wouldn’t attempt to run because the head says do that and the legs do something 
else. Last year we had a rounders tournament at work and I thought I would do 
that but I fell over quite a few times.  
 
A: Did you need support from your family members and if so, how much support 
did you need? More so than if you didn’t have MS? 
PD: When I don’t have a relapse I don’t need support at all but when I have a 
relapse it’s a completely different thing. The relapse makes you ill especially 
when you’re on the steroids, so then I need someone to help with cleaning, 
washing, cooking and shopping. When I had my first major relapse I couldn’t 
walk, so someone had to get me in and out of the bath. 







 
A: What treatments e.g. beta interferon, were you taking for your MS? If none, 
why? 
PD: No. The only treatment when I was diagnosed was steroids.  
 
A: You weren’t offered anything else? 
PD: No because I think it was so new for me to have the MS that I was put in the 
category of those who wouldn’t qualify for beta interferon 
 
Teriflunomide and the trial 
 
A: How did you find out about teriflunomide and the trial? What information were 
you given about the drug and the trial? 
PD: My consultant that diagnosed me with MS told me that there was a trial and 
referred me to it. I was given lots of information, lots to read, verbally I was told 
and one of the big things at the time was whether I was planning on having any 
more kids. That was the deal breaker but I wasn’t planning to have anymore 
children. I was given lots of information about the side-effects, what might 
happen, what might not happen, about the difference tests that’ll be done. For 
me, I moved to Chichester and that’s quite a long drive, so that was a 
consideration but for me it was worth the effort. 
 
A: When did you start taking teriflunomide?  
PD: I started teriflunomide only a year after I was diagnosed - 2005 
 
A: Were all the treatment options discussed with you? 
PD: I wasn’t offered the other treatments as I don’t think I had the relapses at the 
frequency that was required to go on the other treatments  
 
A: Were you aware of any risks associated with teriflunomide? If so, did this 
change your willingness to take part in the trial? Were you confident that the 
benefits of the treatment would outweigh the associated risks? 
PD: Yes because it was like a safety blanket. It’ an extra thing you can do to have 
more chance that you won’t get worse.  
 
A: What expectations did you have about the impact that teriflunomide would 
have on your life given what you were told about the treatment? What benefits or 
outcomes did you hope to gain from the new treatment? What was most 
important to you e.g. reduction in relapses and in symptoms, improvement in 
physical disability etc 
PD: A reduction in relapses and in the severity of relapse. I didn’t really expect it 
to reduce the existing symptoms. Although overtime I think my symptoms have 
got better, for example, I had a problem with my right leg for a long time but now 
it’s absolutely fine. So I think it has reduced symptoms. I think it has reduced the 
frequency of the relapse and I think it has probably reduced the severity of 
relapses.  
 
A: Did you experience any side-effects as a result of teriflunomide? If so, what 
were they and were they tolerable/treated? 
PD: I did. I lost a lot of my hair but not in a way that people have chemo. If I 
washed my hair the water would stop running as the plughole would be blocked 







with my hair. My hair thinned a lot but that only lasted 4-5months and then it 
stopped. That was the only side-effect. 
 
A: And you were willing to tolerate that? 
PD: Yes. It stopped. It didn’t carry on, so that was fine. It wasn’t aesthetically a 
problem. 
 
A: Which symptoms specifically do you notice improvement with when taking 
teriflunomide? 
PD: In terms of symptoms, my right leg was a problem but it’s not any more. It 
was problem as the feeling wasn’t there. I could still walk without a stick but I 
wouldn’t have walked very far and sometimes it would drag a bit. 
 
Life after teriflunomide 
A: In terms of the relapses, how does that compare with when you were first 
diagnosed and the period without being on the drug? 
PD: Since I’ve been on teriflunomide I’ve had relapses in 2006 and one in 2011. 
They’ve been quite spaced out and I was off work probably 2-3 weeks at a time. 
 
A: In terms of the affect on your day to day life, what sort of activities has 
teriflunomide allowed you to do? How has it made a difference to your physical 
and mental well-being? 
PD: I think I am able to carry on working. I am able to do normal things around 
the house and outside. The only thing I won’t do is running and things like that. I 
am normal active person.  
 
A: Do you find you need as much support from families/friends/carers or has it 
changed since taking teriflunomide? Increased? Decreased? 
PD: I don’t need support if I don’t have a relapse but when I do I need support. 
 
Care and support 
A: Were you put in touch with an MS specialist nurse in your area? If so, was the 
contact regular? 
PD: I don’t think I was. I was put in touch with the team for the research but  
 
A: Were you given much information when you were first diagnosed? 
PD: I got lots of information from the MS Society 
 
A: How often did you see your neurologist before/during the trial? 
PD: I now see the neurologist every 12 weeks but before there wasn’t much time 
between when I was diagnosed to when I was put on the trial.  
 
The wider picture 
A: Looking at the wider picture, so not specifically related to you but to patients 
with MS more generally, what do you think the differences would be for those 
people if teriflunomide was made available on the NHS? 
PD: I think it’s almost like another lifeline with MS it’s such a difficult disease you 
don’t know what its going to happen tomorrow. You could go blind tomorrow. 
When you have MS you want to get as many chances your way so it doesn’t get 
any worse or that it’s going to be kept at bay. I think it’s good for people with MS 
to know there are medicines that can stop the diseases getting worse because I 
think in the past we treated the result of the relapses but if we can stop the 







relapses from happening and make them less severe I think that’s a fantastic 
thing for people with MS. Also it’s a tablet. It’s easy. I’ve not got a fear of needles 
but I certainly didn’t fancy the idea of injecting myself and a tablet is so easy. 
 
A: Conversely, so what do you think the implications would be if teriflunomide 
was not actually approved by NICE? And not made available? 
PD: It would be an opportunity missed because surely you want to stop MS 
getting worse because when people have relapses there’s a major long-term cost 
on the NHS. You want to avoid people needing care, so long-term it’s a major 
benefit. Short-term I don’t know how much it’ll cost. I can’t imagine it’ll cost more 
than someone who needs to go have infusions and take lots of nursing and 
medical staff time. It’s a very simple tablet to take and what would appear to be 
very, very beneficial. It would be a missed opportunity and devastating to people 
with MS to know that there’s something there and you can’t access it. Whether 
you’re religious or not you’re always praying that you’re not going to have that 
relapse that you’re going to come out of that relapse with not too much disability. 
It’s a gamble. You’re on that knife edge all the time. You don’t know what 
tomorrow will bring and you want to do everything that you can. 
 


 
END OF INTERVIEW 


 
 


 
Interview three 


RH is a patient expert with experience of taking teriflunomide. She has been 
on a clinical trial for teriflunomide since 2009. 
 
RH was interviewed on 27 March 2013 by Asha Kaur – Policy and 
Campaigns Researcher for the MS Society. 
 
 
Life with MS 
A: When were you diagnosed with MS? 
RH: I was diagnosed with MS when I was 22 in February 1992.  
 
A: How did your diagnosis for MS come about and how long did your diagnosis 
take? 
RH: I hadn’t been feeling very well when I went to bed and I thought I had a 
strange feeling down my left-hand side. I thought my boyfriend’s mum had come 
in and turned the lights on but she hadn’t, I was having a flash and I lost all 
feeling down my left-hand side. I couldn’t move it. I had pins and needles. I didn’t 
think much of it .I just thought it was the way I had slept. The next day I couldn’t 
get into my own bed and they thought I had suffered a stroke and then they 
thought I might have meningitis. I was taken to hospital straight away. I had 
another relapse when I was in hospital and that was in Feb 1992. Throughout the 
year I had all the tests: two lumbar puncture and scans etc before I was 
diagnosed. I can’t remember how long it took but I was diagnosed before the end 
of the year. I’m now 44 and I have had MS for 21 years now.  
 
A: What was your life like before your diagnosis e.g. work, family, lifestyle, 
socially? 







RH: I was so active. I was into amateur dramatics. I did shows. I worked for 
Alliance & Lester, so I as on the frontline. I used to travel to travel round Brighton. 
I used to go clubbing like any 20 year old girls. I was very happy and had an 
active social life. 
 
A: What has it been like to live with MS? What impact did it have on your life and 
your family/carer? Physically, mentally, socially etc 
RH: To start with I could only go back to work part-time because I was paralysed 
down my left-hand side. Being a cashier on the front-line you just couldn’t do it. 
My speech would go when I got stressed. I gradually cut my hours down. I went 
on a personal health insurance and so I had to give up work because they 
weren’t insured to have me on the premises. So that affected me as I lost my job. 
Also I couldn’t go out and do the things that I did. I had to give up a show I was 
in. I lost a lot of my freedom, a lot of time. I came out on a wheelchair, on 
crutches. I had to have physiotherapy. It took me a long time to get better. 
 
A: How long was it from your diagnosis before you had to give up work? 
RH: I think it was 1995. But from 1992 to 1995 I had sick leave when I was 
having relapses I had time-off and then I was cutting my hours down to a couple 
of hours a day because I could only work so many hours and then in then in the 
end I didn’t know how I was going to be from one day to the next. I had major 
fatigue. 
 
A: What impact did this all have on your family and friends? 
RH: Quite a lot. They were more emotional than me. The doctor gave me a leaflet 
on what MS is. I didn’t what it was because when you’re in your 20s you don’t 
think about things like that. It devastated my family. My mum happened to have a 
friend that had also recently been diagnosed but she was in a wheelchair. She 
has to have adaptations to her house and she thought the worst. When I went 
back into work after my appointment and I told my colleague that I had MS, she 
burst into tears. She said I think you best you go home and talk to your mum and 
dad. That’s when it struck me, well maybe it’s worse than I thought. I went home 
and spoke to my mum and dad. It was a struggle because I was in my 20s.  
 
A: How often were you experiencing relapses? 
RH: Every 18 months – 2 years. I would be so poorly that I couldn’t drive, I 
couldn’t speak. I couldn’t do anything. 
 
A: Did you need support from your family members and if so, how much support 
did you need? More so than if you didn’t have MS? 
RH: My mum and dad would support me by looking after my son when I had a 
relapse. My mum would cook and clean and do all the things that I couldn’t do 
because I couldn’t get out of bed. It was a struggle because of my relapses, my 
forgetfulness, not being able to do as much as I could. It put a strain on us. 
 
A: What treatments e.g. beta interferon, were you taking for your MS? If none, 
why? 
RH: Back in 1992 there were no treatments for MS. I was mostly prescribed 
symptom relief treatments and for relapses I was given steroids. The oral steroids 
didn’t work and nor do the viral steroids. The only thing that did work was the 
intravenous steroids, so I had to go into hospital about every 18months to 2 years 
and stay there for 3-4 days. At the time I had a young child and he didn’t realise. I 







would have to go to my mum and dads and stay there because I couldn’t do 
anything for myself for months. I couldn’t drive. I couldn’t do anything. My 
relapses mainly flared up around Christmas. I was offered beta interferon but I 
didn’t take it as I was pregnant at the time and I didn’t like the sound of all the 
side-effects, the flu, the bad skin etc. I just thought that I didn’t want to inject 
myself every other day and get sore points. Also my son was a baby and I didn’t 
want to have the sharp boxes around and if we went on holiday I would have to 
take it with me and declare it. I just wasn’t prepared to do that. I wasn’t ready for 
that. I spoke to the nurse and I just wasn’t ready to take this. I don’t want to inject 
something into myself. I was prepared to be on no treatment rather than have to 
inject myself and have all the side-effects.  
 
Teriflunomide and the trial 
 
A: How did you find out about teriflunomide and the trial? What information were 
you given about the drug and the trial? 
RH: I found out from my neurologist.   
 
A: When did you start taking teriflunomide?  
RH: I started taking teriflunomide in 2009 when I was due to have a relapse and 
since taking it I haven’t had a major relapse since. I have had little relapses but I 
barely notice them. A new MRI scan I had when I was feeling bad showed that I 
had new lesions on my brain but I could manage the relapses. Teriflunomide has 
helped decrease the number and significance of my relapses. I was on 7mg for 
three years but had managed to get onto the extended trials, which meant the 
dose increased to 14mg. This meant I experienced more side-effects, for 
example, I initially lost 2stone in weight and lost hair, which wasn’t nice but that 
has stabilised. I have been on this dosage for a year now and I have recently had 
a new contract which means I get to stay on teriflunomide indefinitely until it is 
approved by NICE for NHS use.  
 
A: Were you aware of any risks associated with teriflunomide? If so, did this 
change your willingness to take part in the trial? Were you confident that the 
benefits of the treatment would outweigh the associated risks? 
RH: I took this home to my mum and dad and got my mum and dad to have a 
read.  At the time you don’t know whether it’s a placebo or the drug or what 
strength it was. When I started taking it I had so many side-effects. One day I had 
I forgotten to take and another day I took two. By the things that were happening 
to me it was obvious that I was on the drug. We think now that I was on 7mg. The 
other people who got offered it – one it did nothing for them and the other they 
got ill. But for me it’s working wonders. It was working for me. I still got the odd 
side-effects. I can’t remember what they were. 
 
A: Were you told about all the side-effects when you started the trial and did that 
affect whether you wanted to take part in it?  
RH: I felt that as I had turned 40 that this was the time now to give somebody 
something back, for the younger generation when they are diagnosed. I have 
lived with it for 20 years I wanted now to try something that would help others and 
I thought now would be the right time and it came along at the right time. 
 
A: What expectations did you have about the impact that teriflunomide would 
have on your life given what you were told about the treatment? What benefits or 







outcomes did you hope to gain from the new treatment? What was most 
important to you e.g. reduction in relapses and in symptoms, improvement in 
physical disability etc 
RH: To be honest, I don’t think much! I hadn’t thought that much into it. I hadn’t 
thought about what it would do I just took the tablet everyday and got on with it. 
I’d go to the hospital every month and have all these tests. I was getting better 
looked after by being on the drug, so if I had any symptoms and if I had any side-
effects then they were there to help me but if you’re not you only see them once a 
year and that’s it. You have to get on it. I was being better looked after by being 
on it and its helping me at the same time. 
 
A: Was that really important to you – getting the support and care? 
RH: The support was excellent and also it did help because we felt we were 
getting somewhere and to be able to talk about it and how you felt was good.  
 
A: Did you experience any side-effects as a result of teriflunomide? If so, what 
were they and were they tolerable/treated? 
RH: I can’t really remember any bad side-effects. The only side-effect I remember 
was weight loss but I thought I could do with losing a few pounds! In May 2011 I 
went to Cyprus and I came back from there and I don’t know whether I had 
picked up a bug or it was the drug but I lost 2 stone in weight. It didn’t happen all 
of a sudden the weight came off slowly. I then got put on the14mg and my hair 
started to come out and that did really affect me. As a woman, I had thick blond 
long hair, and that affected me. The weight didn’t matter. I lost weight but in this 
last year I put it back on. My hair seems to have got better now. But there are lots 
of positives to it. The positive is that I’m sitting here today smiling. I’m not in a 
wheelchair. I don’t have a walking stick. I have had walking sticks in the past to 
make people aware that I’m not drunk, I’m not wobbly but something is wrong 
with me.  
 
A: Which symptoms specifically do you notice improvement with when taking 
teriflunomide? 
RH: I went on teriflunomide at the beginning of 2009. There have been times 
where I have thought I am going to have a relapse but it’s never come out. I feel 
like I am in one of those ninja suits punching to get out, so it repressed the 
relapse and made it all stay inside. 
 
Life after teriflunomide 
A: In terms of the relapses, how does that compare with when you were first 
diagnosed and the period without being on the drug? 
RH: In January I was very down. I was very poorly. I knew something wasn’t 
right. After living with this condition for 20 years you know when something isn’t 
right. You know you need to sleep. You know you need to rest. I wasn’t right and 
I went to hospital and the doctor carried out an MRI scan and I had active lesions, 
so I was having a relapse at that time. But I thought if this is the worst – just 
feeling exhausted, feeling down and going to bed for a couple of says then I 
could cope with that rather than being taken to hospital, stuck on steroids, being 
bloated and not being able to eat then I can cope with it. 
 
I haven’t had any major relapses since I’ve been on the treatment.  
 







A: In terms of the affect on your day to day life, what sort of activities has 
teriflunomide allowed you to do? How has it made a difference to your physical 
and mental well-being? 
RH: Mentally I feel a lot brighter because I feel like I can just get on with things 
but I still have to pace myself. I still have to tell myself that I can’t do as much as I 
could. I’ve never ever worn heels in the 20 years I’ve had MS but I went out and 
bought my first pair of wedged heels and I thought Oh my God I can wear heels 
again. I can only wear them for a couple of hours if I go out with the girls but I 
don’t go out that often. But just to be able to do that once a month, to get dressed 
up, to go out – it feels nice but I get very nervous before I go out. I get an upset 
stomach and I get shaky because I’m worried about having a relapse, what if 
someone pushes me, what if I fall but everything has always been fine. But I don’t 
drink. I do not drink alcohol. My friends laugh at me but, for me, to drive out and 
to know where I’ve parked, to have a lime and soda. I’m in control of myself. I 
don’t know what the drug would do mixed with alcohol because I’ve never 
experienced it. But to have MS you feel drunk a lot of the time anyway. You get 
the giddiness, the light-headedness. So I don’t want to risk that. I’m bubbly 
enough as it is without having to drink. People look at me and say “well there’s 
nothing wrong with you” but I say, “if only you could see inside.” I hurt badly 
inside and that’s my argument.   
 
A: Do you find you need as much support from families/friends/carers or has it 
changed since taking teriflunomide? Increased? Decreased? 
RH: I think my dad finds it frustrating because he thinks I’m not pacing myself like 
I used to. I’m not poorly as I was but my dad – you can see he is happy because 
he says so much has happened these past years that could’ve triggered it off but 
I managed all those hard times. I think my dad is very wary but they know I’m a 
lot better. I don’t think I need as much support. It’s like when you’re a kid and you 
need your parents support and then you become a teenager and you don’t want 
their support. I feel like I’ve gone back to that stage. When I was relapsing, when 
I was exhausted, when I was showing really bad signs of it my mum was always 
there to take the dog out and take my son to school, to get my shopping. But now 
I don’t need that so much but I pace myself, so if I am exhausted I won’t go to 
Asda. It’s not worth making myself tired or weak for a bit of shopping. 
 
Care and support 
A: Were you put in touch with an MS specialist nurse in your area? If so, was the 
contact regular? 
RH: I did get to see my MS nurse once or twice but she was always poorly, or 
was busy, or had too many patients that she can’t cover them all. To be honest I 
can’t remember seeing her, maybe once going to the outpatients. I never had the 
support that I could’ve her. In the 20 years I only saw her 4 times. There needs to 
be more MS nurses out there, so you have that port of call, someone you can 
ring up and talk to, someone who can help you, someone that is there rather than 
going to the doctors or the neurologist because you can’t always see them 
because they don’t just see MS patients, they see neuro patients, so to get an 
appointment with them is hard. There needs to be more MS nurses  
 
A: How often did you see your neurologist before/during the trial? 
RH: If you had a relapse you would see him, if not then you would have to wait 
for your yearly appointment. When I was on the trial I saw him once a month. My 







worry now and again is what if this drug, in 10 years time, has damaged anything 
but I think I have enough tests every few months to be reassured.  
 
The wider picture 
A: Looking at the wider picture, so not specifically related to you but to patients 
with MS more generally, what do you think the differences would be for those 
people if teriflunomide was made available on the NHS? 
RH: Such a different lifestyle. I’ve belonged to the MS treatment centre since the 
early 90s and I’ve seen how people have deteriorated and I see how they look at 
me when I haven’t seen them for months. I’ll go in and they’ll say £gosh you look 
so well” and I think is it the drug or is it my positivity but I believe it is. I think it 
would give a better quality of life to those people. I do hurt in my legs; I do go to 
bed with a hot water bottle and do get up late. I listen to what I need. My lifestyle 
seems so much lighter. I can’t explain what I mean but much more clear. I don’t 
seem so heavy or burdened down. It’s strange to explain but I feel happy today. I 
have friends who are newly diagnosed and I wish they could go on this drug to 
see if it would help her. 
 
A: Conversely, so what do you think the implications would be if teriflunomide 
was not actually approved by NICE? And not made available? 
RH: I’m one out of hundreds or thousands but I’m someone who’s here today 
smiling and talking to you. I’m on it and I am happy. Yes, it’s a good day today 
and I feel well but my fear is what if I come off of it. I am so scared to come of it 
now because I’ve held this relapse back for four years and I think what if this drug 
stopped and I have such a bad relapse and I am in that wheelchair and I can’t 
support my son. It frightens me to think if this drug is stopped what’s going to 
happen. To have such a good drug out there that can help people that are being 
diagnosed with MS before they get too poorly and before they get too bad it’ll 
give them a step in life. It might not help them but it might help the next person 
and you’ve got to try it to know whether it’ll work or not. It needs to be legalised 
because it would help population out there who have MS. That’s why I did it – to 
help the younger generation. It’s helped me and I would like to see it help others. 
 
 
END OF INTERVIEW 
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Executive summary 


This report documents the methods and results of a 2010 MS Society survey 
of people with multiple sclerosis (MS) who have or have had relapsing-
remitting MS. The purpose of the survey was to capture the experiences and 
feelings of people with MS in relation to relapses and disease modifying drugs 
(DMDs). The survey had three main sections with the first asking about 
experiences of relapses in general, second asking about experiences of 
DMDs that can be self-administered by weekly injections and the third section 
asking about experiences of Tysabri, a disease modifying drug that is 
administered monthly as an infusion in a clinic. In addition to multiple choice 
questions, the survey contained some free comment sections.  
 
Relapses have repercussions that go beyond the physical symptoms – they 
hinder people’s ability to work and carry out their day-to-day responsibilities, 
limit their independence and increase reliance on other people.  Respondents 
were also worried about how a relapse would impact on those around them. 
Finally, relapses not only have a serious impact on the practical organisation 
of one’s life but also on an emotional level with feelings of frustration and 
anxiety being common. 
 
Issues related to difficulty of use were raised with both treatments. With 
injected DMDs the main concerns related to the injections themselves. People 
found injecting to be difficult and often had to rely on other people to help 
them with this. Injection site reactions were not only common but often very 
painful too. Other side-effects also appeared common and debilitating. The 
frequency of the injections means that life has to be planned around the 
treatment to avoid socially awkward situations and to ensure injecting can be 
done in privacy. Overall, the treatment impacted the person injecting, those 
close to them, and often the person’s ability to carry out their responsibilities 
at work and elsewhere.   
 
Issues related to Tysabri had a slightly different emphasis. Whilst the infusion 
itself appeared to be tolerated better than injections, travelling to get the 
treatment posed problems and the person receiving the treatment was 
consequently more dependent on other people. The more serious side-
effects, namely the viral brain infection progressive multifocal 
leucoencephalopathy (PML) associated with Tysabri, caused this group of 
respondents to be more worried about side-effects. 
 
The final question in the survey asked for respondents’ preference for 
administering a disease modifying drug if three options were available: an 
infusion administered monthly in a hospital via a drip, self-administered 
injection given several times a week and a pill taken daily. The overwhelming 
majority (95 per cent) chose the pill option, giving ease of use, convenience to 
everyday life and non-invasiveness as reasons for selecting this option. 
 
The responses illustrate the practical impact relapses and using disease 
modifying drugs can have on a person’s everyday life, giving a clear idea what 







respondents would like to see improved. Both forms of treatment have 
strengths and weaknesses, and by identifying these strengths and 
weaknesses the report will draw a picture of what people with MS would want 
from a treatment.  
 
The responses indicate that there was a preference for a therapy that would 
allow people to be in charge of their own treatment and would enable them to 
be independent in this sense. The treatment would easily fit in a person’s 
everyday life and normal activities and would not have debilitating side-
effects. The treatment would enable the person to carry on with their normal 
life, to stay in paid employment and be able to care for their family and rather 
than being cared for. 
 







1. Introduction 


This report documents the methods and results of a 2010 MS Society survey 
of people with MS who have or have had relapsing-remitting MS. The purpose 
of the survey was to capture the experiences of people with MS in relation to 
relapses and disease modifying drugs (DMDs). Although information is 
available about relapses in general as well as the side-effects of disease 
modifying drugs, it was felt important to try and gain an understanding of what 
people themselves thought were the problems they have to face, what they go 
through during a relapse and what their own experiences of taking the DMD 
was. The survey was designed by the MS Society Research and Policy 
teams. 
 
This chapter will give some background information about MS, what 
treatments are available and which treatments are expected to become 
available in the future. After this there is a brief section describing how the 
survey was carried out. The rest of the report will discuss the results of the 
survey. 
 


1.1. What is multiple sclerosis? 


MS is the most common disabling neurological condition affecting young 
adults. There are around 100,000 people in the UK living with MS. MS is the 
result of the body’s own immune system attacking and damaging myelin - a 
protective substance surrounding nerve fibres of the central nervous system. 
When myelin is damaged, messages between the brain and other parts of the 
body are distorted or lost. Over time, in addition to myelin damage, the nerve 
fibres themselves also become damaged leading to an irreversible 
accumulation of disability.  
 
The causes of MS are unknown, though it is widely believed to be caused by 
a combination of genetic and environmental factors. Several genes have been 
associated with increasing the risk of developing MS and it is estimated that 
there could be as many as 50-100 genes linked to the condition. There is also 
some evidence linking a number of environmental factors to MS such as viral 
infections and vitamin D deficiency but the relative impact of these on causing 
the condition is yet to be determined. 
 
There are four main recognised types of MS: 
 
- Relapsing-remitting MS (RRMS):  Characterised as periods of relapse (acute MS 


‘attacks’) followed by periods of remission 
(complete or partial recovery). Around 85 per 
cent of people are diagnosed with RRMS.  


- Secondary progressive MS (SPMS): Following an initial period of RRMS, 
many people develop SPMS which is 
characterised as a gradual accumulation of 
disability, either with or without relapses. 



http://www.mssociety.org.uk/applications/glossary/glossary.rm?word=Myelin�

http://www.mssociety.org.uk/applications/glossary/glossary.rm?word=Central%20nervous%20system�





- Primary progressive MS (PPMS): Characterised as a gradual 
accumulation of disability from diagnosis 
with no distinct periods of relapse and 
remission. Between 5 and 15 per cent  of 
people are diagnosed with PPMS. 


- Benign MS: Is diagnosed if the condition has not got worse 
over a 10 to 20 year period and is associated 
with little or no disability. 


 
 
There are many symptoms associated with MS, which include restricted mobility, 
chronic fatigue, bladder and bowel problems and cognitive impairment. MS is 
unpredictable and affects people in very different ways, with variability in severity, in 
rates of progression and in type and severity of symptoms. This unpredictability 
results in a major impact on the quality of life of people with MS and can often lead to 
periods of significant disability. 
 
 
What are relapses? 
Immune damage to the myelin sheath is believed to cause relapses, or MS 
‘attacks’. Clinicians define a relapse as an episode of neurological symptoms, 
lasting for at least 24 hours, that happens at least 30 days after any previous 
episode began. In relapses, symptoms usually come on over a short period of 
time and often remain for a number of weeks, but sometimes months. 
Relapses can vary from mild to severe. At their worst, acute relapses may 
need hospital treatment, but many relapses are managed at home, with the 
support of a GP, MS specialist nurse, and other care professionals. 
 
Due to the varied and unpredictable nature of the condition determining an 
‘average’ relapse rate for RRMS is not straight forward and is an issue that 
has caused much debate amongst the clinical community. Although a true 
consensus is yet to be reached, the many thousands of people currently on 
disease modifying drugs (DMDs) indicates that it is likely that a significant 
proportion of people with RRMS experience 1 or more relapses per year 
 
 
Current treatments 
There are four classes of DMDs licensed for RRMS and none licensed for 
PPMS or SPMS. The DMDs licensed for RRMS include beta interferon 1a, 
beta interferon 1b, glatiramer acetate and natalizumab.  
 
The beta interferons and glatiramer acetate are delivered by self-injection 
(under the skin or into the muscle) at frequencies ranging from once daily to 
once weekly. These are usually prescribed to people that have experienced 
two or more relapses over a two year period. The precise way these DMDs 
work is unclear but they appear to modulate the immune system in a way that 
reduces the damage caused to myelin. It has been shown that these DMDs 
reduce relapse rates on average by 33 per cent; there is limited evidence on 
their long term effect on disability progression. There are a number of side 
effects associated with these DMDs that have a significant impact on quality 
of life, including injection site reactions and flu-like symptoms. 







 
Natalizumab is a monoclonal antibody treatment delivered by monthly infusion 
in a hospital clinic. It is prescribed for highly active RRMS where either the 
relapse rate or severity of relapses is considered high. Natalizumab works by 
preventing the immune system cells, that cause the damage associated with 
MS, from entering the central nervous system thereby preventing the damage 
to myelin. It has been shown that natalizumab can reduce relapse rates by 
around 67 per cent and can reduce the risk of disability progression by around 
40 per cent. There are a number of side effects associated with natalizumab 
the most serious being a one in a 1000 risk of developing PML, a viral 
infection of the brain which can often lead to death. 
 
73 per cent of the respondents to this survey had taken one or more of these 
drugs. As will be shown later in the report, this group of people have a wealth 
of first-hand experience of the benefits but also the down-sides of these 
treatments.  
 
 
 
 
 
Treatments on the horizon 
There is a huge need for better treatments for MS. There is no cure for the 
condition and no DMDs for non-relapsing progressive forms of MS. Although 
there are available treatments for RRMS their effectiveness is varied and the 
side effects can be significant.  
 
There are a number of new potential treatments on the horizon that, from 
clinical trial data, look to be at least as good as if not potentially better than 
existing treatments. The first wave of potential new treatments for RRMS 
include the oral therapies, cladribine and fingolimod, that act on the immune 
system. Clinical trial data suggests that these reduce relapse rates by around 
50 per cent. As with all DMDs these do have side effects, but they are 
available as a pill thereby eliminating the need to self-inject and therefore 
eliminating injection site reactions – a common side-effect of injecting. 
 
The second wave of potential new treatments for RRMS may include more 
powerful monoclonal antibodies that suppress the immune system. These 
include alemtuzumab which, although associated with a number of side 
effects, appears to reduce relapse rates significantly and reduce disability 
progression by around 70 per cent, even reversing disability in some cases. 
 
The next wave is difficult to predict but it is likely to include potential new 
treatments that will look to promote the repair of myelin or protect nerve fibres 
from damage rather than having an effect on the immune system. A 
combination of this type of treatment with a treatment that acts on the immune 
system may help in significantly reducing the effects of MS in the long term; 
however, this is the vision of future MS treatment which is not likely to become 
a reality for many years. 
 







This report concentrates on the treatments that are currently available, 
betainterferons, glatiramer acetate and natalizumab.  
 


1.2. How was the survey carried out? 


Administration of the survey 
The questionnaire was available online (at surveymonkey.com) from 26th 
March until 14th


 


 April 2010 and was advertised on the MS Society website and 
intranet. Information and a link to the questionnaire were also emailed to all 
MS Society area teams and to the directors of MS Society Northern Ireland, 
Wales and Scotland who all distributed the information as they saw fit. 
Information and a link to the questionnaire were also posted in MS Society’s 
Facebook page (with 5000 fans) and sent to 3000 Twitter followers, and 
included in the Campaigns eNewsletter and MS Society eNewsletter. 


Inclusion and exclusion criteria  
The total number of respondents was 1129. However, only those who had or 
had previously had relapsing-remitting MS or who had benign MS were 
included in the study, whereas those who did not have MS or had primary 
progressive MS were excluded from the survey. One of the options in the 
screening question was “I have MS but do not know which type”, these 
responses were also included. Finally, surveys that were only partially filled in 
were also excluded. The total number of responses included in the analysis 
was therefore 1007. 
 
 
 
 
 
The average/typical respondent was female (73 per cent of all respondents), 
was aged between 31-50 (67 per cent), and had RRMS (80 per cent). They 
had experience of taking at least one of the disease modifying drugs (73 per 
cent). For distribution of type of MS and age of the respondents, please see 
figures 1 and 2 below. 
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Analysis 
Descriptive statistics were used to analyse the results of the survey. Due to 
rounding, the percentages for each questions do not always add up to 100 per 
cent. Quotes from the free comment sections were extracted to illustrate the 
results of the survey, but no systematic analysis was conducted on the free 
text answers.  
 







2. Experiences of relapses 


All those who qualified to take part in the survey were asked about their 
experiences in relation to relapses. The total number of respondents for this 
section was 1007.  
 
The respondents were first presented with statements related to relapses and 
asked to rate them according to how closely the statements reflected their 
own experiences. The response options were ‘always’, ‘often’, ‘occasionally’ 
and ‘never’. The statements ranged from ones dealing with the practical 
impact of relapses on the respondents’ everyday life to ones scoping 
emotional impact of relapses. The statements and the distribution of 
responses to them are presented in the table below (figure 3).  
 
 
 
Figure 3 


Experiences of relapses
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Work and other responsibilities 
On being asked whether a relapse prevents the respondent from carrying out 
their work duties (particularly in reference to paid employment), the most 
frequent response (32 per cent) was ‘always’ (Figure 3). If response 
categories ‘always’ and ‘often’ are combined, over half of the respondents (51 
per cent) reported that a relapse has an impact on their ability to carry out 
their work duties.  
 
The impact of relapses on work was also reflected in the answers given in the 
free comment section: 
 


“Relapses make sustaining full-time work so much more difficult as 
they make each day such an effort and I am exhausted, although I still 
manage to hold down a responsible job.” 
 
“I had two relapses last year one straight after the other. These 
relapses can be very debilitating and take away your independence. I 
work part-time and when I have to have time off sick I feel I am letting 
people down. I am currently undertaking light duties as my mobility is 
not what it was. This upsets me greatly as I feel that due to MS I am 
unable to do the job I have enjoyed for many years.” 
 


The difficulties of holding on to one’s job were also visible in the responses. 
Adjustments are sometimes needed to enable someone with MS to stay 
working. This was clearly something where some respondents were more 
fortunate than others:  


 
“I am lucky that I have an understanding employer who has agreed for 
me to work from home part of the week and when I am having 
problems (mobility wise). This I have found very useful, helping me 
from a fatigue point of view as well as allowing me to continue to work.” 
 
“I try to limit the impact at work by taking annual leave instead of sick 
leave if I feel I am losing energy which means I spend a lot of annual 
leave in bed recovering from work.” 
 
“I have had 4 bad relapses in the last 14 months causing me to have to 
take 6 months off work in total. I have now been made redundant and 
wonder if it was because of the disability?” 
 


18 per cent of respondents indicated they were never unable to carry out their 
work duties due to a relapse. It is worth noting that unemployment among 







people with MS is higher than in the general population, and this might go 
some way to explain the number of responses in category ‘never’.  
 
Finally, being unable to carry out one’s responsibilities is not just restricted to 
employment. When asked about fulfilling one’s roles and responsibilities in 
general, over a half of the respondents (53 per cent) thought they were ‘often’ 
or ‘always’ unable to fulfil their usual roles and responsibilities because of a 
relapse. 
 
Independence  
Some of the statements scoped respondents’ perceptions of independence in 
relation to a relapse. Overall, the great majority (some 91 per cent) felt that 
they have to rely on other people at least occasionally, with nearly 60 per cent 
reporting they had to rely on other people either always (23 per cent) or often 
(35 per cent).  
 


“I have had awful relapses, where I have been unable to do anything 
for myself for months, until relapse passes, leaving you weak, feeling 
dreadful and depressed.” 


 
“If there was a high risk treatment which could potentially cure my MS I 
would seize the opportunity with both hands as I want to be normal 
again and not have to endure debilitating relapses several times a 
year, which set me back so far and mean I have rely on others to help 
me, when I just want to be able to do the things that everyone else 
takes for granted.” 
 
“I have persevered with the inconvenience of injections because the 
relapses would be worse. The injections require a bit of planning and 
some symptoms on the day of injection, but I feel this is worth suffering 
to minimise the likelihood of another relapse, and the inevitable worry 
and complete dependence on family to care for me that would result.” 
 


When presented with the statement “I cannot be as independent as I would 
like to be”, 35 per cent of respondents felt that this reflected their experience 
always, with a total of 89 per cent of respondents feeling that this reflected 
their experience at least occasionally.  
 


“I found relapses very frightening and upsetting, having to take time off 
work, deal with new symptoms, losing control of my life and 
independence and the uncertainty of not knowing what residual 
damage would be left when the relapse ended.” 


 
Worry about other people 
There were two statements scoping whether respondents were worried how 
their situation impacts those around them. It was very clear that this was a 
concern to many, with 46 per cent indicating they were always worried about 
how their relapse impacts on others and 45 per cent saying that they always 
worrying that they are a burden to their friends and family.    
 







A relapse does not only affect the person with MS but also those around 
them.  
Particularly with a reduction in independence, families are often closely 
involved with care but the relationship can become strained under concerns 
for a loved one, the carers own needs and the unknown: 
 


“Relapses change your life completely - not the same person at all any 
more. DMD are difficult to handle at time because of the bad side 
effects (not each week but for me I would say 3/5 weeks are a problem 
to me and I have had to live my life around this which is sometimes 
difficult, not only for me but my family too.” 
 
“Relapses are not only worrying, painful & distressing at the time but 
can take a considerable amount of time to recover from, I have been 
left with residual problems from every relapse. I then worry about the 
impact on my husband and that he has to take time off work to help 
me. The concern that he will not cope if I become severely affected by 
another relapse is a genuine worry as he gets extremely frustrated with 
the whole MS scenario. As a very independent person this adds it's 
own issues to my state of mind, as well as the fact that I cannot be 
there as readily for my children and colleagues.” 


 
“I am fortunate that I haven’t had to take drugs as yet but I do know 
that relapses make me feel awful and debilitated and it is very hard to 
explain to you family why you feel like you do.” 
 
“It has never got any easier to inject myself or any easier to ask my 
husband to do it for me. Indeed it can cause friction between us 
because we both get anxious.” 


 
Emotional well-being 
Finally, there were several statements relating to general feelings during a 
relapse. The feeling of being slowed down was certainly one that respondents 
recognised, with a majority of 58 per cent claiming this to reflected their 
experience always. The feeling of frustration also seemed to closely reflect 
the respondents’ experience of a relapse, with 42 per cent saying this was the 
case always and a further 38 per cent saying this was the case often. Finally, 
feeling anxious reflected nearly 67 per cent of respondents experiences either 
always or often. The feelings (anxiety, frustration, depression) can stem from 
a number of things: 
 


“I feel frustrated as I am very independent and I am very scared losing 
functionality.” 
 
“Due to the change in feeling in my legs I no longer felt safe to work in 
my original job role when diagnosed therefore left for an office job.  
This lead to an episode of anxiety and mild depression which still 
bothers me from time to time.” 
 







“I felt extremely nervous and frightened when first told I would need to 
take the drugs - I became depressed at this time as the enormity of my 
diagnosis hit home, that this was it for life until the drugs stopped 
working.” 
 
“I suffered Post-natal depression which stemmed from my absolute 
fear of having a relapse and not being able to look after my child.  This 
was coupled with anxiety attacks caused by fear of not getting enough 
sleep, becoming run down and then having a relapse.  This 
desperately impacted my first 8 weeks after birth, which I'll never get 
back.” 


 
Relapses have repercussions that go beyond the physical symptoms – they 
hinder people’s ability to work and carry out their day-to-day responsibilities, 
limit their independence and increase reliance on other people.  Respondents 
were also worried about how a relapse would impact those around them as 
friends and family are also affected by the uncertainty of the condition. Finally, 
relapses not only have a serious impact on the practical organisation of one’s 
life but also on a person’s emotional well-being.  
 







3. Experiences of disease modifying drugs 


The survey also sought to find out about experiences specifically related to 
injecting disease modifying drugs (Avonex, Rebif, Betaferon, Extavia or 
Copaxone) or taking Tysabri. People who had experience of using at least 
one of these drugs at some point were invited to answer these sections, 
whereas those who had not used either at any time were excluded from this 
stage.  
 
Overall, 73 per cent (N=736) of the respondents had taken at least one of 
these disease modifying drugs at some point in time. 
 


3.1. Injecting disease modifying drugs 


72 per cent of the respondents had taken at least one of the injected DMDs at 
some point in time. Of those who responded to this section, 57 per cent were 
currently taking one of these DMDs. 15 per cent of the respondents had tried 
at least one of these drugs but were no longer taking any. 26 per cent had 
discontinued taking one of these drugs earlier on (figure 4). Reasons for 
discontinuing drugs are discussed further below.  
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For a breakdown of the length of treatment on injected DMDs, please see figure 5. 
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Respondents were presented with statements about practicalities and 
experiences of injecting DMDs, and asked to rate them on a scale of Always-
Never, according to how the statements reflected the respondents’ 
experiences. Please see figure 6 below for the statements and the distribution 
of responses. 
 
Figure 6 
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Independence 
Over half of the respondents reported that they never needed other people’s 
help in administering (mixing etc.) the drug and in a separate statement, 28 
per cent found self-administration never to be difficult. Although it should not 
go unnoticed that there were also a significant proportion of respondents who 
found these areas problematic at least at times, it appears that self-
administering the drug allows for more independence. This was certainly the 
view of some of the respondents: 
 


“I would not want to go to hospital monthly for a drip – you spend 
enough time there or with other medical professionals. It isn’t just the 
the time it takes for the drip, it’s the recovery time too and having 
someone to go with you.” 


 
“I feel very lucky to have the ease of use with the Rebismart and not 
having to be the 'patient', I can do all of my injections myself. However, 
my arms and legs are dotted with skin reactions, when I wear a 
swimming costume on holiday, I feel I need to cover up all the time. I 
would welcome an oral drug, so long as the side effects were similar, 
so that I could lead a more normal life.” 


 







Independence enabled by self-injecting becomes even more apparent when 
compared with Tysabri which cannot be self-administered, and this will be 
discussed later in the report.  
 
While injected DMDs may be easy to administer without other people’s help, 
nearly 50 per cent of respondents thought they spent a lot of time planning 
around the treatment either always or often (figure 6). The need for planning 
is well illustrated by the comments describing everyday situations that are 
familiar to everyone, but that become problematic when you have to fit in 
everything that goes with the treatment: 
 


“Needing to give myself an injection after a long day (e.g. after a party, 
night out, long journey) can be difficult. Carrying all the paraphernalia - 
cool box, injector, sharps box, et al - when going away can be a 
nuisance, frankly. Finding somewhere private to inject isn't always 
easy. I can't inject in some parts of my body myself, so need to rely on 
someone else (who isn't always around).” 
 
“It does involve planning when going on holiday as a fridge is needed 
in hotter climates, airlines need to be notified and delivery company 
contacted.” 
 
“There is also the hassle of keeping the drug in the fridge (away from 
the children).  There is all the paraphernalia with the equipment 
needed.  Sharps box, auto injector.  Having to think about taking it all 
on holiday.  Will there be a fridge to keep the Rebif in?  A place to store 
it at home.  Being in when the delivery van comes every month.” 


 
Although self-administered DMDs appeared to allow for more independence, 
they also have their problems, and need some planning to be compatible with 
an active life.  
 
Injections 
A little over 31 per cent of respondents felt always uncomfortable about 
injecting oneself. Overall, nearly 90 per cent of the respondents reported 
feeling uncomfortable injecting at least occasionally. The self-injection, which 
many respondents found difficult, featured often in the comments:  
 


“It is a frightening thing being told that DMDs are only available via an 
injection and that you have to do it. To begin with, it controls your life 
as it is against human nature to hurt yourself and even trickier when 
trying to inject with a tremor.”  
 
“Injecting daily is both painful and inconvenient. It is something that 
daily I dread.” 
 
“It's not pleasant experiencing the flu-like symptoms, but I think this 
would be far easier to cope with if you didn't have to inject as well.” 


 
Side-effects 







In addition to the difficulty of injection itself, injection sites can develop painful 
skin reactions and this was the most commonly experienced side effect, as 
reported by 70 per cent of respondents (see figure 7). Other commonly 
experienced symptoms were flu-like symptoms (66 per cent) and headache 
(56 per cent). Overall, 64 per cent of the respondents had sought some form 
of medical advice because of the side-effects (figure 8). 
 
Figure 7 
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It is not surprising then, that nearly 50 per cent of respondents said they 
worried about the side-effects often or always (figure 6). The impact of the 
side-effects was described in the free comments: 
 


“I am a young woman and I feel this disease limits my life in ways it 
should not, I want to take my medication to stay well but I hate having 
to take injections, they hurt and make a mess of my skin.” 


 
“Sometimes the side-effects are worse than the symptoms of a 
relapse.” 
 







“I take a weekly injection. I don’t suffer strong side effects but the 
following day is a bit of a write off - like a minor flu, tiredness and 
headaches etc and difficulties in concentrating. I can do very little on 
that day. To help ensure I can continue with work I inject on Friday 
evenings which means that I get a 1 day weekend (the Saturday being 
a write off). I live with this but it can be very tiring and draining - 
physically, mentally and emotionally.” 


 
Finally, those who had discontinued one of these treatments at some point 
were asked for a reason for this. Common reasons were to do with the side-
effects, fear of needles and ineffectiveness of treatment. Skin reactions was a 
side-effect that was particularly singled out and reported frequently as a 
reason for discontinuing a treatment.  
 


 “I found the self injection too stressful. I could not come to terms with it 
having a deep fear of needles.” 
 
“I couldn't inject myself.  It was taking over everything else in my life!!” 
 
“I hated the needle, the bruises and needle marks and the side effects.” 
 


 
 
Figure 8 
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3.2. Taking Tysabri (natalizumab) 


Tysabri is the brand name for natalizumab, a disease modifying drug 
recommended by NICE for adults with “rapidly evolving, severe, relapsing-
remitting MS”. Unlike injected DMDs, Tysabri cannot be self-administered but 
is given as monthly infusions by a health care professional. 
 
Figure 9 
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The number of people using Tysabri (figure 9) is lower than the number of 
those using injected DMDs and this was also reflected in the number of 
responses to this section – a total of 62. Of the 62, 52 were currently taking 
Tysabri and a further 10 people had taken Tysabri at some point but 
discontinued the treatment. Reasons given for discontinuing the treatment 
were risk of PML, a viral brain infection that can be fatal, and clinician’s 
decision. There has been one large study suggesting that the chance of 
developing PML for someone using Tysabri for 18 months is around one in 
1000. This study looked at over 3400 people taking natalizumab, but they did 
not all have MS. The risk of PML with Tysabri use increases after 2 years of 
therapy. The long-term risk is thus not yet known, but it seems this risk might 
affect decisions about treatment as the following comment exemplifies:  
 


“I have been told by my consultant that I have to come off tysabri by 
the end of this year, so getting new treatments licensed as soon as 
possible is important because tysabri has changed my life for the better 
and to lose that is going to be very hard.  The only thing is that I have 
been told that I have to be off tysabri for a minimum of six months so 
not looking forward to that period with no meds.” 


 
For a break-down of the duration of treatment with Tysabri, please see figure 
10. 
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The respondents were presented with similar statements scoping experiences 
of being on Tysabri, as in the section about injecting DMDs. The statements 
were modified to better reflect the practicalities of Tysabri-taking, whilst 
keeping them as similar as possible to enable comparison (see Figure 11).  
 
Figure 11 
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When comparing the responses to statements between the two different types 
of disease modifying treatment, some interesting differences emerge. For the 
distribution of responses related to Tysabri, please see figure 11.  
 
Practicalities around Tysabri, which is administered monthly by a health care 
professional, are very different from self-injecting. Receiving one’s infusion 
requires the person to travel to a hospital or a clinic, and this was found to be 
inconvenient with nearly 50 per cent of respondents finding this to be the case 
always.  


 
“Early days for tysabri. the main difficulty is the travel to hospital (but 
maybe i'll get used to that) and the time off work required for the 
treatment. but I remain hopeful.” 
 
“Shame I wasn't forewarned of how long the hospital visit would take 
(patients are told 1 hour infusion + 1 hour obs - first visit was 7.5 hours, 
subsequent ones never less than 4 - not a problem now I know to take 
packed lunch + work, but very annoying on first visit when I was 
unprepared)” 
 







“Copaxone has left 'dipping' all over my body, (legs on both sides, 
buttocks on both sides) and although Tysabri seems to be working, 
although it does take two days out of my month.” 


 
There are some side-effects, such as shivering, feeling sick or dizzy, that can 
be experienced during or directly after the infusion. There were similar 
statements asking about discomfort for each of the treatments – the one 
asking about feeling uncomfortable when receiving the infusion and the other 
whilst injecting. 22 per cent of respondents felt receiving the infusion felt 
uncomfortable either always or often, and this was relatively low compared to 
the discomfort of the injecting oneself with 56  per cent reporting this to reflect 
their feeling always or often. Whereas problems and discomfort of injecting 
were commonly commented, there were no comments made about the 
discomfort of infusions.  
 







Side-effects 
The most common side effects experienced after taking Tysabri are joint pain, 
fever, tiredness, a runny or blocked nose, sore throat, feeling nauseous, 
headache and dizziness. All of these side-effects were familiar to the 
respondents of this survey. The most common side-effects experienced were 
tiredness (53 per cent of respondents) and headache (39 per cent) (see figure 
12). 
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Some 35 per cent of respondents who had taken Tysabri had sought medical 
help because of their side-effects (figure 13). This appears to be a lot lower 
than in self-injected DMDs where 60 per cent of respondents had sought 
medical help due to side-effects.  
 
Figure 13 
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Worry about side effects 
In addition to the side-effects listed above, taking Tysabri increases the risk of 
PML, a viral brain infection which can be fatal. In light of this, it is not 
completely surprising that over 40 per cent of respondents (figure 11) always 
worry about the side-effects: 
 







“I now have very few new symptoms and have only had 2 relapses 
whilst taking this drug (Tysabri) - although I do worry about PML.  As I 
expected, none of the drugs have improved my disability, but I feel at 
last that I have plateaued.” 
 
 


although the fear of PML can be mitigated by being closely monitored: 
 


“One of the nasty side effects of tysabri is PML but at least I am 
surrounded by doctors/nurses when I take drug and I am closely 
monitored as well.” 


 
As already discussed, the risk of PML was also commonly given as a reason 
for discontinuing the treatment. However, despite this, the free comments 
relating to Tysabri told a very different, more positive story overall compared 
to those related to injected DMDs: 
 


“I was diagnosed with rapidly evolving MS in Feb 2009. I started on 
Tysabri in March 2009 and I have not had a relapse since. I still have 
problems with my mobility and speech from my previous relapses but 
after 17 months of sickness absence from work I am finally stable 
enough to go back to work. That's all thanks to the Tysabri.” 


 
 
 
 
 







4. Preferences for disease modifying therapies  


The final question in the survey asked for respondents’ preference for 
administering a disease modifying drug if three options were available: an 
infusion administered monthly in a hospital via a drip, self-administered 
injection given several times a week and a pill taken daily (see figure 14). 
Everyone who was qualified to take part in this survey was asked to answer 
this question, and the total number of responses was 1007. 
 
Figure 14 
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The overwhelming majority (95 per cent) chose the pill option, giving ease of 
use, convenience to everyday life and non-invasiveness as reasons for 
selecting this option: 
 


“Taking a tablet I could get on with my every day living, as I should be 
able to do even though I have MS.” 
 
“I am trying to maintain a normal life and stay in employment. My work 
means that I sometimes need to be away from home. Having to inject 
at specific days/ times means my flexibility while I am away is much 
reduced. A drug administered orally would make working life much 
easier.” 
 
“It would be the easiest and least obtrusive method, would fit in better 
with my lifestyle and would enable me to control my illness in a way 
which does not draw attention to my disability. It's bad enough living 
with the illness, coping with the symptoms and trying to get on with life 
without having to add to the stress with hospital visits and injections.” 


 







 
 
 
 
Respondents to this survey have shown that the impact of MS is not only 
limited to people with MS but extends to their friends and family as well. 
Whilst helpful at times, treatments can also unnecessarily complicate lives 
and be a constant reminder of one’s condition. Just like everyone else, 
respondents to this questionnaire want to live independently, stay in 
employment, take care of their families and go on holidays without having to 
plan, worry and deal with physical and emotional discomfort. It is vital that 
disease modifying drugs are effective, easy to use and fit around a person’s 
every day life.  
 


“If there was a high risk treatment which could potentially cure my MS I 
would seize the opportunity with both hands as I want to be normal 
again and not have to endure debilitating relapses several times a 
year, which set me back so far and mean I have rely on others to help 
me, when I just want to be able to do the things that everyone else 
takes for granted.” 
 
 


 
 
 







 







 


Appendix C: Free text responses to an open question on experiences of 
relapses and/or disease modifying drugs 


Perspectives of people with MS on disease modifying drugs 


If you would like to tell us anything else about your experiences of relapses and/or taking 
disease modifying drugs you can use the space below. 


Answer Options Response Count 


  421 
answered question 421 


skipped question 709 
   


Number Response 
Date Response Text 


1 


Mar 25, 
2010 


12:11 PM xxxxxxxxxxxxxxxx 


2 


Mar 26, 
2010 


9:15 AM 


I feel I am at this moment in time expieriencing a relapse.  It seems to be  lasting 
longer than ever,  I would be so grateful to receive tablets that would aid my 
recovery.  I have suffered with MS for 20 years, I think I deserve a break. 


3 


Mar 26, 
2010 


9:27 AM 
Since starting the DMD's I haven't had a relapse, but I am unsure whether the drugs 
are having an affect or it is just coincidence. 


4 


Mar 26, 
2010 


9:30 AM 


I is painful when done in the same spot. My thighs are dented, red and scarred from 
injections. Relapses are awful and I have been taken to A&E by my family before and 
then had to have an hour long steroid drip everyday for three days. 


5 


Mar 26, 
2010 


9:34 AM 
I would hope that any treatment for MS patients now or in the future is free as it is 
for other conditions. 


6 


Mar 26, 
2010 


9:37 AM 


I have recovered well from my relapses, with small symtoms remaining. So I know 
I'm a great candidate for DMT. I havent relapsed since I've been on Rebif, so cannot 
comment if my relapses are less severe with it. My relapses have always reqiured 
hospitalisation, and I am lucky to have recovered quickly from them, although my last 
2 relapses were very close and took longer to recover from. I am hopeful the DMT 
will prolong my remissions etc. I have been injecting Rebif via the Rebismart for a 
week, and am begining to understand all of my perameters with the drug - site 
reactions have caused some pain, redding, tenderness and flu-like side effects, which 
I am learning to manage - but evidently I'm only on 8mg now! So, how I react on 
more, remains to be seen. I find it frustrating that when I take the drug it governs 
what I do - I'm only in my early 30's and whilst I may not be able to stay out as long 
as I would like to any more, I would still like to be able to partake in all the activities, 
without thinking when I have to inject..... 


7 


Mar 26, 
2010 


9:41 AM 
I have been left with red marks and dry skin where I have injected for several months 
after the treatment and my skin has not recovered fully yet. 


8 


Mar 26, 
2010 


10:31 AM 


I am getting worse everyday,they say I have RRMS but I believe I have SPMS has my 
systoms are always the same everyday the pains are getting worse,feel like a 
spastic,can,t get my words out & finding hard to cope.I am a x-addict which I think 
stops them giving me meds for my ms,I,ve been put on Gabapentin but haven,t 
noticed much change yet! only started them a wk ago,got to slowly take them to take 
3 a day.Had a infusion for 3 days didn,t help,don,t want to have them as being a x 
drug addict my veins are scared,took a while to find a vein.I am also on methadone,is 
this the reason I don,t get much help,I feel like I,m left to rott away with the ms. 


9 Mar 26, I found that while in a relapse my skin was very tough, I had a visit by a specialist 







2010 
10:31 AM 


nurse from the company who supplied my drug and she saw how difficult it was for 
me, she thought the needle may be blunt but after checking the batch they were 
perfectly fine it was just my skin was like the hide of a Rhino. I tried the injector pen 
but it was so sore and far to quick - it made a snap sound which I would try not to 
jump from but it was hard, I would bleed and bruise at the site of the injection from 
the pen, my legs (thighs) have become scarred from the injections - I stopped after 
giving them a good try, I felt that they were beneficial in helping my fatigue and 
memory but the side effects were as bad as the ms for me, my theory was why hurt 
myself more when I have a disease that can do that I'm just adding more pain and 
suffering to it. A pill would be like a God send! 


10 


Mar 26, 
2010 


10:47 AM 


I have been on Avonex for just over 4 years & I still suffer very bad side-effects after 
injecting.  This includes flu like symptoms, joints aching, chest pains, breathing 
problems.  This starts in the night after injecting & goes on for the next 3 days. 
 
I'm losing half my week ALL the time!!!! 


11 


Mar 26, 
2010 


10:48 AM 


i am on my first relapse after being diagnosed four years ago. I have now been off 
work for 3 months and looking to start back in the next couple of weeks on reduced 
hours for a while. 


12 


Mar 26, 
2010 


10:56 AM 


A s a nurse i feel for both myself and other sufferer's of RRMS i have to work with 
some people who have to suffer with the problems on a day to day basis. There is 
not enough support out there from professionals as much as i would like there  to be. 
 
I am not needle phobic normally but since having to inject myself regularly i have hot 
flushes sickness feelings before injecting as i know i am going to hurt myself!!!  
 
I have told my neurologist on a regular basis that i would gladly take about 14 pills a 
day if they got rid of the injections, so anybody who does not agree with this, needs 
their head examined because if they had to do it then they would think twice!!!!!!! 


13 


Mar 26, 
2010 


11:05 AM 


I was incredibly sick when having a relapse and it lasted a period of 5 weeks being off 
work - it has always left me a side effect i.e unable to use my right hand and leg as it 
has always had knock on effect,  My balance has also been affected after a recent 
relapse.  I do not enjoy taking the injections as I inject them intra muscularly and I 
feel so ill after I have taken it. 


14 


Mar 26, 
2010 


11:27 AM I gives me hope anf the motivation to carry on . 


15 


Mar 26, 
2010 


11:35 AM When I have relapsed I was given Dexamethasone 


16 


Mar 26, 
2010 


11:46 AM 


Relapses are awful because just when you start to cope with how you are, a relapse 
comes along and knocks you for six, both mentally and physically. Some relapses 
make old disabilities reappear, or bring along new symptoms. The fear is always 
there, that you wont recover from this relapse or be left with a more permanent 
visable disability and then there is the relapse time and the additional recovery time 
on top. What is the point in these oral drugs getting trials if in the end, only certain 
people will get them, if NICE decide they can have them at all. It shouldnt be about 
money but what a person needs to have a decent life and if taking a pill everyday 
gives me that life, then i would take it. 


17 


Mar 26, 
2010 


11:56 AM 
I have only been on Rebif 22 for 8 weeks and I am having problems with the side 
effects not sure how long I will continue with this treatment 


18 


Mar 26, 
2010 


11:58 AM 
taking Rebif using the Rebismart device is simple and i would not consider anything 
else at present. 


19 


Mar 26, 
2010 


12:01 PM 


I have been offered DMD's by my consultant but due to the possible side effects and 
having to self inject I have so far resisted. If there was an oral alternative then I 
would seriously considered this option. 







20 


Mar 26, 
2010 


12:12 PM 


My first relpase lasted for 6 months, sight loss paralysis etc, very frightening!!  
Couldn't to to work as needed help to live day to day and care for my 18 month old 
baby and 7 year old.  Didn't know what was happening, however, now diagnosed my 
relpases haven't been as severe but still bad enough to prevent me carrying out 
normal activities and need to take time off work. 


21 


Mar 26, 
2010 


12:19 PM 
I have found that any relapes I had  while taking Avonex where much milder and 
shorter than before. 


22 


Mar 26, 
2010 


12:33 PM 


im currently in the process of seeing my neurologist to receive the disease modifying 
drugs as i feel like some of my symptoms have worsened and i am now starting to 
experience new ones. Although I have not had a serious relapse I'm not sure if I have 
in fact suffered a relapse as I'm still trying to distinguish between a relapse and a 
symptom. 


23 


Mar 26, 
2010 


12:49 PM I have always resisted DMDs due  to potential side effects. 


24 


Mar 26, 
2010 


12:55 PM 


I continued to have major flu-like symptoms throughout the 4 years on Avonex. In 
addition, the DMD was stopped because there was a concern it was causing more 
grief to my legs where I was constantly injecting. My legs have improved quite a lot 
since stopping, but I have had a relapse, which is the first for 4 and a half years. So 
in my opinion, the DMDs work, but if there could be a better method of having them 
(ie orally!) then that would be the best all round! 


25 


Mar 26, 
2010 


1:15 PM 


I as would I am sure most MS patients (especially those on Interferons and similar) 
be extremely happy to take the new drugs (i.e. cladribine) as soon as possible as until 
we try these new medications we will not reach the ultimate aim of ridding the world 
of MS ( or indeed managing its effects) 
 
 
 
Jason Dodds 


26 


Mar 26, 
2010 


1:19 PM 


I've had RRMS for 8years now and have had frequent relapses with steroid infusions 
in and out of hospital. Rebif x3 weekly was an instant no no for me. side effects every 
night and skin reactions along with more disruption to my life. I administer avonex 
myself once weekly and don't find it a problem but still have occasional side effects. 
I've been offered Tsybari, but feel the risk of PML too high. I'm still walking and 
working, so i'll have to wait and see what else is offered. 
 
Why is there no research in the UK for CCVSI, I understand that this is very effective 
in America! 


27 


Mar 26, 
2010 


1:20 PM 


Tysabri has been brilliantly effective and I am working full-time. Shame it took 5 and 
a half months of continually worsening symptoms to get the treatment after 
diagnosis. Shame I wasn't forewarned of how long the hospital visit would take 
(patients are told 1 hour infusion + 1 hour obs - first visit was 7.5 hours, subsequent 
ones never less than 4 - not a problem now I know to take packed lunch + work, but 
v annoying on first visit when I was unprepared) 


28 


Mar 26, 
2010 


1:27 PM 


i just wish they would bring out a tablet to cure MS which would be good rather then 
injecting all week! the relapse i had last year was horrnedous as i did not know what 
was wrong with me! 


29 


Mar 26, 
2010 


2:41 PM 
Injecting yourself every other day does become part of your routine but at times it's 
tricky if you're travelling and have to carry equipment/sharps bins etc with you. 


30 


Mar 26, 
2010 


3:00 PM 
I have only recently started on Rebif - I feel a lot better for taking it (taking control) 
but it is a 3-weekly dread for me each time I remember I have to inject that day 


31 


Mar 26, 
2010 


3:14 PM 


Easier to administer than injections 
 
No skin reactions ie; dimpled skin, sore/red rashes on skin, bruising, lumps under 







skin, pain,  blood, unsightly skin on thighs, stomach, forearms, sides 


32 


Mar 26, 
2010 


3:14 PM They should be available to people diagnosed with MS upon diagnosis. 


33 


Mar 26, 
2010 


3:21 PM The only thing that gets me back on track after a serious relapse has been steroids. 


34 


Mar 26, 
2010 


3:32 PM 


In the almost two years since I started on rebiff I have had one very minor relapse 
(which may have been stress rather than a relapse) but in the two years prior I had 3 
serious relapses. In my opinion DMDs work. However injecting is often painfull and 
the bane of my life. 


35 


Mar 26, 
2010 


3:57 PM 


I have had several experiences of being on a 3 day steroid drip to treat a relapse - I 
have preferred it when it has been possible to stay in overnight, rather than go back 
and forth to the hospital for 3 days.  This is tiring when suffering a relapse and also 
makes me dependent on someone to get me to the hospital 3 days in a row. 


36 


Mar 26, 
2010 


3:58 PM 


I must admit that I am fairly new to the DMD therapies so cannot offer much 
experience commentary however I know that a pill or liquid medicine to be taken 
orally would be much safer and more pleasant to take. 
 
I am not squeamish about injections but doing a jab myself every week does give me 
the jitters. 


37 


Mar 26, 
2010 


4:06 PM 


rehelapses are less frequent now i am on dmd tho when they do occur they disrupt 
my life completely 
 
the last relapse i had lasted for a couple of mths.thats 2mths of bed rest and not 
being able to do anything for myself.this is really hard on my family. 


38 


Mar 26, 
2010 


4:12 PM 


Please see comments on previous page. I feel all with MS who require these drugs 
are in effect guinea pigs and everyone should do their research and then make 
informed choices. 


39 


Mar 26, 
2010 


4:15 PM 


Diagnosed with aggressive r/r MS, I was fortunate to be given Azathioprine at a time 
when disease-modifying drugs were not allowed.  From being admitted to hospital 
around four times a year with long relapses, I never again suffered such a 
devastating relapse and did not and do not require in-hospital treatment any more. 


40 


Mar 26, 
2010 


4:29 PM 
The DMD follow-up blood tests never take place.  I get an annual check-up and that's 
the only time blood samples get taken! 


41 


Mar 26, 
2010 


4:49 PM 
Too many side effects with Rebiff; switched to Copaxone but often find myself not 
injecting as I developped a mental block against the injection needle 


42 


Mar 26, 
2010 


5:04 PM 


I have used Betaferon for 12 years now. 
 
It has nver got any easier to inject myself or any easier to ask my husband to do it 
for me. Indeed it can cause friction between us because we both get anxious so a 
tablet would be just wonderful it that respect. 
 
But an injection also often hurts and caused unsightly marks that never really 
dissappear 
 
Plus when going on holiday or away you always have to think about how you will 
cope with the injections - this will not be an issue with a tablet. 
 
Life would become so much more normal again 


43 


Mar 26, 
2010 


5:05 PM 
I hear from others that regular injections are very uncomfortable. MS is an awful 
illness and everything must be done to make life more bearable. 


44 
Mar 26, 


2010 
After 12 months of taking a DMD I am a lot more accepting of the injections however 
I still have periods where I have injection site problems. I also find that if I will do 







5:10 PM swim or other exercise these site marks are unsitely. 
 
Work wise, business travel is more of a concern when I have to manage a 3 times a 
week injection schedule. 


45 


Mar 26, 
2010 


5:10 PM 


I hate needles which dosen't help. Avonex gave me a severe flu side affect which 
effectively romoved one day a week from my life while I took it. Copaxone still give 
me a rash. 


46 


Mar 26, 
2010 


5:14 PM I know I am worse when not well, when overheated and when stressed 


47 


Mar 26, 
2010 


5:21 PM 


i currently am lucky enough to be able to take Sativex.  Unfortunately, it is still 
unlicensed and I do live with the possibility that it will never get licensed and may be 
taken away at some stage.  It does me a lot of good and I would hate to see it go.  I 
understand that it isn't a dmg as such, but it makes me feel better in myself in order 
for me to get out and about and keep fit and not be a burden on my family or 
society.  i wish the government had more thought about prevention rather than cure 
with illnesses per se not just MS.  If they could see that i currently lead an average 
kind of life, which is very good after 20 years, and that it may mean that I won't be a 
drain on resources later in life. 


48 


Mar 26, 
2010 


5:21 PM 
Just not a pleasent experience. MS is bad enough without having to organise your life 
around your medication. Which in turn is not very pleasent and not very effective. 


49 


Mar 26, 
2010 


5:26 PM Injecting just once a week disrupt your whole life and sometime it can be excruciating 


50 


Mar 26, 
2010 


5:30 PM 


I take baclofen 3 x 10mg daily and I do not know how this is affecting me. 
 
I also take fesoterodine fumerate 2 x 4mg daily and this helps with bladder control.  
 
Although I was only diagnosed in August 2009 I think I have had this disease for at 
least 20 years. 


51 


Mar 26, 
2010 


5:40 PM 


It is utter hell and there is no support if I want to carry on with a normal life. A 
relapse is so individual and unpredictable that it is impossible to get help without 
taking time off work for a long period and actively seeking help, which involves many 
different agencies and people. Even small disability help is hard when you're just able 
enough not to fufil the criteria. The most difficult thing I do every day is wash and get 
dressed, but because I can, I don't tick the right box for example. 


52 


Mar 26, 
2010 


5:53 PM 


They just did not work for me - currently undergoing chemotherapy every 3 months, 
but appears to be having no effect - something for secondary progressive urgently 
needed 


53 


Mar 26, 
2010 


5:59 PM 


It is a frightening thing being told that DMDs are only available via an injection and 
that you have to do it.  To begin with, it controls your life as it is against human 
nature to hurt yourself and even more trickier when trying to inject with a tremor.  
It's not pleasant experiencing the flu-like symptoms, but I think this would be far 
easier to cope with if you didn't have to inject as well. 


54 


Mar 26, 
2010 


6:02 PM 


i have been frustrated with rebif as I still relapse 3 or 4 times a year which causes a 
lot of disruptioon in my life, however since starting this drug I have not had the 
severe relapses i used to have which often involved a stay in hospital and me being 
very ill at home and unable to look after myself. 


55 


Mar 26, 
2010 


6:11 PM 


Relapses are not only worrying, painful & distressing at the time but can take a 
considerable amount of time to recover from,  I have been left with residual problems 
from every relapse I have had & then the worry of if I have another is the disease 
progressing quicker than I'd hoped, & that is always a worry at the back of my mind. 
 
I then worry about the impact on my husband & that he has to take time off work to 
help me. The concern that he will not cope if I become severely affected by another 
relapse is a genuine worry as he gets extremely frustrated with the whole MS 







scenario.  As a very independant lady this adds it's own issues to my state of mind & 
the fact that I cannot be there as readily for my children & colleagues. 


56 


Mar 26, 
2010 


6:19 PM 


My consutant thinks that the side efects would outweigh the benefits of the drugs at 
the moment, even though I'm having quite a few relapses, so won't prescribe any 
desease modifying drugs.  I worry that the progression of thre disease would be 
better controlled if i was on the drugs tha as i am now. 


57 


Mar 26, 
2010 


6:19 PM 
Betaferon was a big hope for me at the time - but I just COULDN'T inject myself.  
Ghastly.  My relapsing/remitting is now secondary progressive.  Sad. 


58 


Mar 26, 
2010 


6:25 PM 


Only diagnosed 2.5 years and my decision not to take DMDs initially - hoping 
(unrealistically) relapses would not happen or if they did would not be as bad as 
original - the fact that oral medication was not an option definately figured in 
decision. 


59 


Mar 26, 
2010 


6:30 PM 


Relapses are absolutely soul-destroying, so having to put up with a few flu-like 
symptoms is neither here nor there(especially as MS tends to make you feel awful 
most of the time anyway). Side effects like this are a small price to pay for the 
benefits these drugs can bring. 


60 


Mar 26, 
2010 


6:34 PM 
Find a big problem having to remember when to take injections is a bit easier with 
new battery powered injector which store all info on machine 


61 


Mar 26, 
2010 


6:35 PM It causes me a lot of pain and discomfort. 


62 


Mar 26, 
2010 


6:39 PM 


Avonex gave me almost unacceptable side effects (totally out of action for 24 hours 
with MS type side effects). it helped reduce relapses but didn't eliminate them. 
 
Early days for tysabri. the main difficulty is the travel to hospital (but maybe i'll get 
used to that) and the time off work required for the treatment. but I remain hopeful. 


63 


Mar 26, 
2010 


6:39 PM No MS related comments 


64 


Mar 26, 
2010 


6:47 PM 


My experience of Copaxone has been life changing but I would still not choose to 
administer the drug in the form of injection.  I have had so far only the initial 
expected relapse since injecting this drug. 


65 


Mar 26, 
2010 


6:51 PM Relapses can make it difficult to plan ahead except in a tentative way. 


66 


Mar 26, 
2010 


6:55 PM 


Usually feel quite ill especially head pains and pressure, aching, flu symptoms about 4 
hrs after and may last a day and a half. It would make my life so much better to 
know that I would not have to inject each week as I dread it now that I get the pains 
when injecting. My eyesight is getting worse and that worries me with the injections 
too. 


67 


Mar 26, 
2010 


6:57 PM 
Occasion ally I make a little buise, but keeping the relapsing down is worth it, and the 
stiffness and flu klike systoms 


68 


Mar 26, 
2010 


7:00 PM 


I personally have found Copaxone to keep me almost true relapse free since I began 
taking it.  My fatigue levels which were affecting my life before starting on Copaxone 
also seem to be improved in a great way, it was noticable from very early days of 
starting. 


69 


Mar 26, 
2010 


7:08 PM 


I find injecting very painful and always get skin reactions - I now have lipoatrophy 
which is very unsightly but have no choice but to carry on because I do not want my 
MS to progress further. 


70 


Mar 26, 
2010 


7:09 PM 


while on Rebif the flu like symptoms never changed, and that made life difficult as the 
flu like symptoms would last into the next day, so that would be three days lost out of 
a week 


71 
Mar 26, 


2010 That I have received great care from my consultant 







7:11 PM 


72 


Mar 26, 
2010 


7:19 PM I like Tysabri (so far ...) and feel better than I have for years! 


73 


Mar 26, 
2010 


7:37 PM 


I initially thought when I started injecting I would not have so many relapses but in 
reality I sill get them although I tell myself I get less now. I hate injecting through a 
relapse because of the effort and the feeling of they are not working so why bother 
putting myself through the trauma. I have not missed an injection but it is more my 
willfull nature than what I want to do. I had to fight so hard to get on the drugs that 
whether they are working or not I am determined to take them. 


74 


Mar 26, 
2010 


7:44 PM ms consult 


75 


Mar 26, 
2010 


7:47 PM 


it's horrid having a relapse and not to be able to do things that in the past were easy, 
and done without thinking 
 
I feel very thankful that I have injections and that they are helping, I hope 


76 


Mar 26, 
2010 


7:50 PM life is a struggle 


77 


Mar 26, 
2010 


7:52 PM Have never taken any. 


78 


Mar 26, 
2010 


7:53 PM 


The effects that the drugs were supposed to have on me - i.e weaker relapses and 
longer remission periods - appear to be happening in my case. My MS. is getting 
progressively worse but few if any noticeable relapses. 


79 


Mar 26, 
2010 


7:53 PM 


I have been on Copaxone for six months.  I was havng a relapse every few months 
and I have had nothing since taking the drug. This might not sound too severe to 
some people but some of my relapses have affected my mobility and scared me. 
Copaxone has given me confidence that my relapses are slowing down.  To have this, 
or indeed a pill, makes me think I will be able to work longer and hold MS off longer.  
I am 35 and have two children.  These drugs are working for me and I would like it to 
stay that wa,y with me being able to get any drugs that I need.  Surely, keeping me 
fit enough to work and live a 'normal' life is a benefit to the people paying for these 
drugs? 


80 


Mar 26, 
2010 


7:55 PM 


I work full time for the NHS as a band 7 Occupational therapist - to do this properly I 
have to lose all aspects    of  life - I can't clean my home , go out and sometimes cant  
even make myself a cup of tea as I am so exhausted. I try to limit the impact at work 
by taking annual leave instead of sick leave if I feel I am losing energy which means I 
spend alot of annual leave in bed recovering from work. I would fall into depression 
about the lack of life if I had not got such wonderful family, friends and colleagues. 


81 


Mar 26, 
2010 


8:02 PM Please work hard to source this, it will mean so much.  Thank you as ever. 


82 


Mar 26, 
2010 


8:09 PM 
Relapses are scary never knowing how long they will last and how disabled I will be 
left after the relapse. 


83 


Mar 26, 
2010 


8:15 PM as i said I would like to use the injection you take once a week 


84 


Mar 26, 
2010 


8:20 PM 


I am a normal human being like everyone else who has this disease. I still work full 
time, pay my tax and national insurance. I never wanted to be a burden on the 
economy and still don't want to be. If I can get the best medication to help me and to 
help keep me well, to continue to contribute to the economy, then that can only be 
good. If I stay well, this should help reduce the impact on the economy - If I become 
unwell, not only will I need to stop working, but perhaps my carer / carers will need 
to reduce working hours and so claim Financial support from the govt, a further 







burden on the economy. The drugs are a means to an end - I don't want them but 
need them and so appreciate all the help I can get. Without medical support my last 
relapse may have had a worse effect on my body-it could have been more disabling. 
The side effect of the drugs are a blessing to me compared to the impacts on me 
without having them. I will persevere with whatever comes. During my last relapse, 
my head was so sore I could hardly see / eat - I felt so ill. I went to bed and hoped 
that I would not wake up. 


85 


Mar 26, 
2010 


8:24 PM 


I have had MS for many years, but was only diagnosed almost 5 years ago aged 20 
(after going private). 
 
I had to wait two years for access beta interferon treatment as it wasn't avilable for 
everyone in my province. 


86 


Mar 26, 
2010 


8:52 PM 


In my experience ( 5 Years since dx ) I had 3 obvious relapses in the first year. Since 
starting treatment on DMD I have only had 1 relapse on vision which commenced  a 
few weeks before starting DMD. It has worsened over the last few years despite 
continueing with DMD. Other symptoms have slowly progressed or worsened over th 
last two years. I am still trying to work ( Self Employed ) but output is greatley 
reduced. 


87 


Mar 26, 
2010 


8:59 PM 


DMD's have kept me mobile and working but the process of getting the drugs into the 
system is wrecking my body. Came off 2 treatments due to subcut. atrophy and when 
off treatment experienced a damaging relapse. 
 
Praying I will not get atrophy of muscle or I may be out of options. 


88 


Mar 26, 
2010 


8:59 PM 
I would love to be on a drug with a greater efficacy so I can live my live, pay my 
mortgage and taxes and be happy. 


89 


Mar 26, 
2010 


9:13 PM Not sure if DMDs are effective. 


90 


Mar 26, 
2010 


9:18 PM 
Drugs for health conditions should improve your quality of life, not hamper it more.  
Injecting is horrible & I dread every other day. 


91 


Mar 26, 
2010 


9:20 PM 


Since taking the drugs I have felt that the disease is being eased. Maintaining a 
regular exercise three or four times a week is helping me combat the balance issues, 
stamina and building strength in my overall body. 


92 


Mar 26, 
2010 


9:34 PM drug woud be easier to tollerate, orally. 


93 


Mar 26, 
2010 


9:37 PM 


I haven't really had any relapses since being on copaxone, other than minor flare up 
of symptoms after I've had a cold etc. Ive been injecting for 2 years. I am sometimes 
concerned about skin reactions and if these got worse then I would consider a pill 
provided there were no severe side effects. 


94 


Mar 26, 
2010 


9:49 PM 


I find the day after my injection(im on betaferon) I get headaches.I also dont sleep 
well the night I have had the injection,and dont want to do much the next day,just 
stay in bed or watch tv. 
 
I had a major relapse in 2008,this is when I was diagnosed.which left me unable to 
work as I was a carer and always on my feet. Now I can only walk short distances.  
 
I started injecting in november 2008 after watching the betaferon dvd but I was 
disapointed as I didnt improve much.Ive been told that its just ment to slow down the 
progression but things have got worse quickly since ive been on betaferon. 


95 


Mar 26, 
2010 


9:56 PM 
i have taken rebif, avonex and copaxone, side effects with each were different but 
just as disrupting to daily life. 


96 
Mar 26, 


2010 
My GP refused me Sativex. 
 







9:59 PM I take bacolen - it does no good. 


97 


Mar 26, 
2010 


10:07 PM 


I have had MS for 20 years and for the first 10 years it was relapsing/remitting. I 
have never been offered disease modifying drugs. I found relapses very frightening 
and upsetting, having to take time off work, deal with new symptoms, losing control 
of my life and independence. The uncertainty of not knowing what residual damage 
would be left when the relapse ended 


98 


Mar 26, 
2010 


10:12 PM 


Relapses have been quite debilitating, affecting my ability, for instance, to get on with 
my work. However, I've not had any relapses since diagnosis, 6 months ago, so I'm 
not sure how I'd cope now that I know what it is, and have the support of an MS 
nurse.   
 
 
 
I feel like I've been lucky in terms of Rebif side effects, but an equally efficacious 
tablet would be easier to manage. 


99 


Mar 26, 
2010 


10:29 PM 


I started taking Avonnex three years ago and had side effects at first that lasted 3-4 
days every week for the first 3-4 months then 2 days for the next month. I really 
didnt want to continue to use this medication however my old Neurologist refused to 
allow me to stop. I felt that the side effects were taking over my life and I was ill for 
half the week and mostly bed bound. When the side effects lessened, it became 
bearable though it had had a dreadful effect on my working life and home life. I felt 
totally out of control of my life and not listened to by those who were supposed to 
care and support my decease and my health. 
 
Now thing are better and I only have 1 day of feeling unwell. 
 
I now have Secondary Progressive MS. 


100 


Mar 26, 
2010 


10:33 PM They need to be more effective and less of a burden on daily life 


101 


Mar 26, 
2010 


10:41 PM 


I used to inject Rebif 3 time a week but had so many reactions to the drug. It 
seemed to react with other foodstuffs like Chinese, Indian takeaway food. I went out 
for my best friends stag night had a few too many drinks but was fine when I went to 
bed. When I woke I was unable to walk. This had never happened before Rebif. 


102 


Mar 26, 
2010 


11:45 PM I do not have relapses 


103 


Mar 26, 
2010 


11:47 PM 


I had a course of Mitoxantrone over a number of years and then my treatment was 
transferred to Copaxone. This regime has worked well for me and I am very pleased 
about that. 


104 


Mar 26, 
2010 


11:56 PM 


The actual act of injecting , fills me with dread, even though it has now been 18 
months since I started.I have been phsically sick the day before and the day after 
injecting. An alternative, oral drug, would give me back 7 days a week, instead of 5. 


105 


Mar 27, 
2010 


12:08 AM 


having the start of a second relapse within two years of last one and obviously you 
worry how  much more damage is being done scarring wise. sounds as if there are so 
many more now on the market. 


106 


Mar 27, 
2010 


12:12 AM 
I feel fortunate to have been on Avonex at all, I have no idea what my condition 
would be without it. 


107 


Mar 27, 
2010 


12:12 AM 


I am one of the lucky ones who is on Betaferon as before I started this medication 
when I had a relapse I ended up in a wheelchair. Now touch wood when I have a 
relapse they are not as bad. People need to stop moaning and be thankful if they are 
getting the treatments they need whether injections or tablets. Life is too short some 
people are not so lucky. 


108 


Mar 27, 
2010 


12:31 AM 


HAVING TO INJECT 3 TIMES A WEEK MEANT MS WAS CONSUMING MY LIFE AND I 
TOTALLY WAS AGAINST THIS .IT MADE ME PERCEIVE MYSELF AS BEING ILL WHEN I 
WASN'T .HAVING TO GET TRAVEL LETTERS . 







109 


Mar 27, 
2010 


1:05 AM 


they tell you that you will experience flu like symptoms for about the first 6 months i 
have been on rebif for four years now and i still get the flu like symptoms so 
constantly have to take painkillers 3 times a week when i do my injections 


110 


Mar 27, 
2010 


7:14 AM 


Q3 -none of the answers available were relevant but I have had to called NHS Direct 
when I had a particularly severe reaction.  I have also discussed the reactions with 
the Copaxoen helpline and with my Specialist MS Nurse and consultant at routine 
appointments. 
 
 
 
Being able to take pills on flights would not be so intrusive as having to take 
injections and letters from the hospital to allow me to carry needles on the plane  - 
one airport official asked what I felt was unecessarily intrusive questions. 
 
 
 
My relapses are now irregular but life affecting when they happen -usually affecting 
my legs.  My determination to not make me stop my usual responsibilities -even when 
I perhgaps should -means some of my responses are 'occasionally' when they should 
be 'often' but I refuse to give in.  Life with MS is a battle. 


111 


Mar 27, 
2010 


8:57 AM 
Decided not to take disease-modifying drugs because I hated the thought of injecting 
myself on a regular basis. 


112 


Mar 27, 
2010 


10:10 AM 


I'm scared to travel abroad with needles 
 
I find injecting difficult & most times painful 
 
I take diease modifying drugs because its the only option 


113 


Mar 27, 
2010 


10:18 AM 


I have had steriods, firstly in tablet form which worked very well and stopped my 
relapse speedily 
 
secondly I had a three day intravenous course of steroids, this just make me feel 
worse. 


114 


Mar 27, 
2010 


10:24 AM 


I have had 5 relapses in the last 6 months each getting worse and leaving me with 
more spastistity each time.  Can't take too many steriods as I have osteoporosis.  
Have already had 5 courses in the last 6 months and this relapse Gabapentin has 
been increased to help with the pain. 


115 


Mar 27, 
2010 


10:28 AM 


Avonex was taken every Friday night which meant anxiety all day beforehand, then 
forced myself to do it and then 'lost' the entire weekend (mainly in bed) due to the 
side effects 
 
 
 
In the end, I abandoned the treatment as it was worse than the disease 


116 


Mar 27, 
2010 


10:34 AM 
I have recently started taking Amantadine, and am very pleased with the result so 
far. 


117 


Mar 27, 
2010 


10:50 AM 
I have always got on with things with the help of my GP as I was told I do not have 
enough relapses to warrant medication. 


118 


Mar 27, 
2010 


10:54 AM 


Because Rebif has to be kept refrigerated transportation eg going on holiday is very 
difficult. Making sure it is kept at the correct temperature on the plane and in the 
hotel while still having access is a problem. 


119 


Mar 27, 
2010 


10:56 AM 


When having a relapse if it is bad I have had to take steroids , which do then mean 
that I am unable to function normally until the steroids wear off. I hated having to be 
injected with beta interferon and used to get very distressed and hate the day 
knowing an injection was coming. 







 
Tysabri has changed that for me as my relapses have reduced and it is a relief to 
have only;y one infusion every 4 weeks rather than 3 injections a week. 


120 


Mar 27, 
2010 


11:45 AM 
The injections make me ill and although there was a slight reduction in relapses, the 
side effects of the drugs made day to day living very tough. 


121 


Mar 27, 
2010 


12:00 PM 


Obviously you get more proficient with the injections as time goes on, but it is fiddly 
and trying to remove air bubbles can be difficult. I have had the syringe/ needle fall 
apart in the auto-injector once because the needle assembly had worked loose. 


122 


Mar 27, 
2010 


12:06 PM 


i would appreciate a drug or something that would keep me at the position I am now.  
I feel if maybe I had been given something earlier I would not be as bad as I am 
now. 


123 


Mar 27, 
2010 


12:27 PM 


I am currently on Rebif and have not had a relapse since I started treatment - nearly 
a year now, so the treatment seems to be working well for me, so I'm happy about 
that. I just hate the injections, so if I was able to change to pills and they would work 
as well as the Rebif, then I'd be over the moon! 


124 


Mar 27, 
2010 


12:39 PM 


I have experienced bad relapses and been in hospital.  I don't want my MS getting 
any worse.  I have had relapse attacks but they have got better in a few days and my 
MS Nurse has given my husband and mother advice. 


125 


Mar 27, 
2010 


12:56 PM 


I do not wish to take a drug that does not have a positive effect, I feel that the 
arrangement with Avonex is very successful and has kept me working and living as 
normally as I can at present. I would not take a drug that had serious, permanent 
side effects. Although if it was a definate cure I would take the chance! 


126 


Mar 27, 
2010 


12:59 PM 
I currently take DMD, and may move from Betaferon to Tysabri as I have suffered 
with a new relapses since starting Betaferon as suggested by my Consultant 


127 


Mar 27, 
2010 


2:03 PM 


I have had very few relapses since being on the injections. However, it is hard to 
know if this is because of the injections or because I have gone into secondary 
progressive MS. 


128 


Mar 27, 
2010 


2:15 PM I WOULD DEARLY LOVE A CHANGE TO TABLET FORM AS DESCRIBED PREVIOUSLY. 


129 


Mar 27, 
2010 


2:37 PM 


I started on rebif 22 after a big relapse which left me sightless for a few months.  The 
rebif treatment was going very well, and I experienced no further major relapses 
whilst on it, only slight niggles such as tingly fingers, wobbly leg and slight vision 
issues 
 
The formulation of the rebif changed early last year, and after a few months of being 
on that, I started getting back ache, which worstened when moving up to 44 in 
september.  At the same time I moved from the rebiject to the rebismart.  The site 
reactions were supposed to be a lot less, but I found them even worse.  I also got 
stomach/constipation issues, which got so bad and constant that I was taken off the 
injections. 
 
I still have the stomach aches but to a  lesser degree (only stopped rebif in february) 
and hopefully they will be better in a few months when the rebif is fully out of the 
system.  I do worry though what comes next.  I have been advised that tysabri might 
be good - but the thought of possibly taking tablets instead gives me hope. 


130 


Mar 27, 
2010 


2:40 PM 


Rebif provided no change in the pattern, frequency or severity of relapses. I had 
approximately four relapses in the 18 months I took it, which was the same number 
of replases I had when not on any DMD. I have been taking Copaxone for over two 
and a half years and have not had an acute relapse in that time. 


131 


Mar 27, 
2010 


2:45 PM 


Relapses are a nightmare, particularly as they are so unpredictable.  I know that 
employers are deeply sceptical about employing someone with RRMS, and frankly I 
don't blame them. Who wants an employee who could get sick at any time, and who 
could be off for months with a potentially reduced ability upon their return. I still work 
but while I think the DMD may have initially helped with reduction of relapses, they 







may not have done and certainly aren't now. 
 
I find the injection a horrifying experience, I get cold, sweaty and shaky - this is 
before I inject!  I think it is called terror! 
 
I hate the injection itself; it is painful.  I don't like the horrible bruising and marks all 
over me.  Even if I thought the DMDs were doing me the world of good I would still 
resent the injections and hate injecting myself and the side effects. 
 
Now that I am no longer convinced that the DMDs are doing anything of benefit, I am 
strongly tempted to stop altogether, but in the absence of any alternative, this is a 
drastic step to take and one I am afraid to take. 


132 


Mar 27, 
2010 


3:37 PM 


My experience of relapses mean that I struggle to cope each day during one as I 
have to constantly consider the impact of the disease modifying drug on my insulin as 
the control of my diabetes is significantly affected during a relapse. An illustration of 
this is that once when I went hypo - as my insulin had become out of control due to 
the MS relapse- I was in the house on my own and I totally lost the use of my legs. I 
managed to drag myself on the floor from the lounge to the kitchen but I was unable 
to pull myself up to reach any food - luckily I was able to get a chocolate biscuit from 
my briefcase. I also once went to the toilet and then my legs collapsed and I was 
unable to stand up. I had not been hypo but I became so due to the stress caused as 
I could not open the toilet door either; luckily, on this occasion, my husband heard 
me and was able to help. 


133 


Mar 27, 
2010 


3:47 PM 


I feel although I don't particularly like the injections, they are not really a problem 
and currently I have been a year without a relapse!  First time since being diagnosed 
6 years ago!  So because of that I'm more than happy with taking the injection. 


134 


Mar 27, 
2010 


4:10 PM 
I have never found a problem with taklng daily injections of copaxone and have 
travelled often abroad with no problems. 


135 


Mar 27, 
2010 


4:11 PM I constantly suffer from chronic fatigue 
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Mar 27, 
2010 


4:19 PM 


It is impossible to say how beneficial they have been to me personally which I find 
difficult. I would like to feel that it was definitely worth the tender blotches , muscle 
pain etc 


137 


Mar 27, 
2010 


4:25 PM 


Since starting Rebif I have experienced a lot of nasty side-effects including 
unpleasant site reactions that last for weeks. From the research I've done the DMD's 
don't seem to have a great effect on either reducing relapses or disease progression 
in the long-term, so I often wonder why I'm putting myself through it all!! 


138 


Mar 27, 
2010 


4:28 PM 


To date I have resisted taking medication as I have been fortunate enough not to 
have prolonged relapses.  However, were my situation to worsen I would rather taken 
oral medication than any other form. 


139 


Mar 27, 
2010 


5:01 PM 
Self injecting has  become routine now after 9 years and seems to be working well for 
me. 


140 


Mar 27, 
2010 


5:48 PM 


I have been on the drugs trial for Fingolimod for over three years now, and on the 
whole I have been quite "well".  I feel I am doing something positive against this 
disease, as when I was offered DMD's originally it just filled me full of dread the 
thought of either me or a loved one having to inject me regularly. 


141 


Mar 27, 
2010 


6:01 PM 


I am fortunate that I havent had to take drugs as yet but I do know that relapses 
make me feel awful and debilitated and it is very hard to explain to you family why 
you feel like you do. 


142 


Mar 27, 
2010 


6:07 PM 


When experiencing a relapse this has an impact on my whole life and that of those 
closest to me. There is always the underlying fear/concern that a relapse may occur 
and how or whether this will affect my level of functioning and deterioration in the 
long term if recovery is not complete. 
 







 
 
Taking disease modifying treatment has now become part of my routine, though 
there has been the rare occassion I have just considered maybe discontinuing the 
treatment as I am unsure whether there is an overall benefit and wheher the 
experience of the itchiness and soreness is worth it. However those are the days 
when I feel particularly sorry for myself! 


143 


Mar 27, 
2010 


6:16 PM 


Dear MS Group, 
 
  
 
I have Multiple Scleros MS + Trigeminal Neuralgia TN.  There is also a TN website  
 
  
 
Currently take Amytriptiline and Tegratol Retard to try to control the pain.  Please 
forgive me for any spelling errors.  
 
Apart From trying to monitor my Jaw pains right hand side.   
 
I have problems with my balance.  I also wear a splint on my right leg. MS  Currently 
use a walker to get about.  I try to rely on this rather than use a wheelchair while I 
am able. 
 
  
 
I try to regulate the tablets which I take for TN.  I feel that the tablets I take can and 
do upset the usage of my leg/balance.  Whilst I have cut down.  Currently seem to 
have more usage in my right leg.  I can still bend my right knee though it is rather 
stiff and hard going.  My right ankle hardly works at all and the splint helps the right 
foot from dropping. 
 
  
 
I hope that I am able to/allowed to use the recently develeoped tablets.  Also if I am 
allowed to, my symptoms do not get worse.  Hopefully my condition will improve. 
 
  
 
Thank you for reading my email. 
 
  
 
I am not very good at using/getting on to this computer. 
 
  
 
Best wishes to all sufferers.  Also I hope that there will be further scientific 
develeopments, and that we can be optimistic for the future. 
 
  
 
Yours faithfully, 
 
  
 
AEDMUSCODE 







 
Mrs. A. E. P. Edwards. 


144 


Mar 27, 
2010 


6:39 PM 
I have only had very slight side effects from the medication and that was at the early 
stages of taking it. 


145 


Mar 27, 
2010 


6:58 PM 


The flu like symptoms I get from avonex does alter what I do on the day I take it and 
the following day I also experience a relapse every couple of years.  Compared to 
some people Im lucky but if there was another safe drug  to take that was more 
effective and had less side effects that would be great. 


146 


Mar 27, 
2010 


7:32 PM 
no info on coming off effects. and fear of not getting back on the scheme because of 
the cost. 


147 


Mar 27, 
2010 


7:34 PM 


loss of vision in a relapse. 
 
 
 
Mix up getting delivery of copaxone. 
 
 
 
Fab service from connextion team (Copaxone) always call me to see how things are 
going and if I need anything or just want to talk about the treatment. 
 
 
 
Good experience with Mitoxantrone in stabaising my MS. 
 
 
 
I hate injecting and hate having to get my husband to inject me too 


148 


Mar 27, 
2010 


8:11 PM 


Relapses change your life completely - not the same person at all any more. DMD are 
difficult to handle at time because of the bad side effects (not each week but for me I 
would say 3/5 weeks are a problem to me and I have had to live my life around this 
which is sometimes difficult, not only for me but my family too. 


149 


Mar 27, 
2010 


8:14 PM 


The drug I was on did reduce my relapses - a third of 4 or 5 per year was/is worth all 
the bother of injections.  Life is much better than it was.   
 
 
 
Before being on my first drug I had in one year - double vision, then one leg not 
working as it should, then falling/tripping due to feet having strange feelings and not 
going where they should, then half face becoming numb and scratching eye leading 
to problems in eye ................ I felt that MS was really taking over my life. 
 
My first course of injections I felt was really working and I was very unhappy when 
MS Nurse told me to stop injecting as my blood was being affected.  I had no idea 
what was happening to my blood, but I felt the drug was really helping to reduce the 
relapses.   
 
When I met with my consultant I told her I was very disappointed as it been the first 
time I had anything to help my MS.  She Has now put me on another drug - still 
injecting. 


150 


Mar 27, 
2010 


9:32 PM 


My initial response, when I heard these new tablet form drugs were to become 
available and I immediately contacted my MS nurse, to ask if I would become eligible 
when the drugs became available.  She could not guarantee that I would be give 
these....but I am hopeful... 


151 Mar 27, Relapses really suck!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!! 







2010 
10:19 PM 


152 


Mar 28, 
2010 


3:50 AM 


My symptoms and relapses have been relatively mild to date, but I they are becoming 
more frequent and severe, but so far I have manged not to take any drugs. My 
neurologist offereed beta-antiferon, but we agreed that this stage it was not 
necessary.  My symptoms consist of permanent numbness/pins & needles in my right 
arm and over the last week a feeling like I have a 10kg weight strapped to my legs. 
This is the third time I have experienced the "heavy" legs. First time I took a short 
course of steroids, but the second time I let it run its course. 


153 


Mar 28, 
2010 


9:14 AM 


I tried Rebif for a short while, but did not stay on it long enough to feel any benefit as 
it hurt too much. I then went onto Copaxone, which worked fantastic and enabled me 
to walk properly again, but I could not carry on with it, because the longer I used it 
the worse the pain got, which was causing me to be very anxious. It was making 
taking the drug by injection truly impossible. I was gutted. 


154 


Mar 28, 
2010 


9:48 AM 


preparing people to manage the usual side effects of Bet Interferon= fever and 
importance of injection site rotation is key to them starting off well and continuing on 
their meds - the MS Specialist Nurse is key to this preparation. 
 
 
 
With the new pills I am concernned that people may assume that a pill is easily 
popped but not appreciate that these are heavyweight compounds which may have 
nasty side effects and that close monitoring bloods etc will need to be in place for 
their safe use. 


155 


Mar 28, 
2010 


10:13 AM 


Injections are not a long term solution - there are only so many sites a body can put 
up with and after 3 years of daily injections, I have discussed with my MS nurse 
whether to give up the treatment for this reason. She persuaded me to keep going as 
the treatment (Copaxone) seems to help but I don't feel I can keep doing this much 
longer. I tried Avonex prior to Copaxone but had bad reactions in terms of flu 
symptoms & depression, so cannot try an Interferon based treatment again even if it 
does mean fewer injections. 


156 


Mar 28, 
2010 


11:41 AM 
Since I have been taking Rebif (6 months), I have not had any relapses, whereas 
before starting the treatment I had several relapses one after the other. 


157 


Mar 28, 
2010 


11:53 AM they help 
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Mar 28, 
2010 


11:59 AM 


My relapses are mainly sensory so do not affect my ability to go about my day to day 
living greatly.  Due to the change in feeling in my legs I no longer felt safe to work in 
my original job role when diagnosed therefore left for an office job.  This lead to an 
episode of anxiety and mild depression which still bothers me from time to time. 
 
I have no problem injecting 3 times a week.  I learnt to inject other people for my 
role some time before I started on interferon so easily moved to self injecting without 
any auto injector.  It does involve planning when going on holiday as a fridge is 
needed in hotter climates, airlines need to be notified and delivery company 
contacted. 
 
I experience pain when injecting into my thighs and get skin reactions.  More recently 
I have experienced flu like symptoms bad enough to require a day off work. 
 
It seems that a pill, like any other pill would make life easier in terms of the 
practicalities of a medication and would be easier to take regularly without any 
trepidation and pain. 


159 


Mar 28, 
2010 


12:30 PM 


The thought of self-administering a drug by injection was, initially, very scary.  This 
was also at a time when I was recovering from a disabling relapse and was very 
worried about my future so it was an extra worry I could have done without. 







160 


Mar 28, 
2010 


1:38 PM 


I feel I have benefited greatly from the drug Rebif 44 mg over the past nearly 7 
years.  Relapses have not ceased but they are less severe and disabling than in 
earlier times (my MS was diagnosed in 1982 and has been a constant factor affecting 
my work and life over the years.  I do not feel that strongly about the pill option but if 
i had to inject daily rather than 3x a wk then I certainly would! 


161 


Mar 28, 
2010 


1:44 PM 


I would welcome any drugs that could be prescribed.  I have had 4 bad relapses in 
the last 14 months causing me to have to take 6 months off work in total.  I have 
now been made redundant and wonder if it was because of the disability?  Anything 
to make life easier would be very beneficial to me and my family & friends. 


162 


Mar 28, 
2010 


1:51 PM 


I even had some hypnosis sessions once to try to overcome the fear that I felt 
leading upto my weekly injection.  Worked for a while but eventually the effect 
waned.  I also have to work myself up to it, since giving yourself an injection deep 
into your muscle can be parelled with stabbing yourself.  Not a natural human action 
to do 'damage' to yourself.  I can be very down around injection time which you 
cannot necessarily share with others. 


163 


Mar 28, 
2010 


2:58 PM 


I was diagnosed in 1998 with relapsing remitting ms, which proved to be very 
aggressive; I used to have about 10 severe relapses a year before I began my Rebif 
treatment. Unfortunately for me an awful lot of nerve damage occurred during those 
initial first years, resulting in me becoming very disabled, very quickly, leading to my 
early retirement. 
 
I have always had side effects; they are sometimes mild, sometimes awful!  My ability 
is always diminished the following day after an injection, I have to take ibuprofen or 
paracetamol to counteract the worst of it! 
 
Rebif has definately slowed down my relapse rate, and my relapses are a fraction of 
the severity that they used to be. 
 
I really hope that a less bothersome treatment becomes available very soon… 


164 


Mar 28, 
2010 


4:06 PM 


my relapses have been frequent un warned and has affected my ability to function 
independently and has had severe impact on my ability to work. 
 
 
 
I am currently unable to feel the right side of my body and cannot use my writing 
right hand and i am relying on the use of my left hand which i had lost sensation last 
year.  
 
 
 
I am also unable to lift my right leg nor move my toes so mobility is poor. 
 
 
 
I am wholly reliant on my partner to function within my home and the thought of a 
new drug which would reduce the relapses would be greatly welcomed 
 
 
 
I was meant to start rebif injection a couple of months ago however a suffered a rare 
blood clot in my brain which has led me needing to take warfarrin daily which rebif 
will interact with and injections will be more problemayic 


165 


Mar 28, 
2010 


4:19 PM 


My relapses became more severe and more frequent after taking Avonex for 9 
months.   I continued to take it for a further 12 months but the side efects were 
interferring with my daily life and I couldn't see the benefit in aking it any longer.  I 
lost faith in these dmds and now take nothing but Gabapentin for the pain and a 
vitamin D supplement. 







166 


Mar 28, 
2010 


4:21 PM 


i was on copaxone first and had side effects like painful breast which i had for 4 
months and several other side effects but then it was causing skin damage that was 
18 months that i was on that injection,  i have been on Avenex for just over 2 years 
but from the first day i started taking them i have a bad bad headache right after i 
have had my injection which lasts for about 4 days then i'm ok for 2 but then it's time 
again for it again i had night sweats and feeling cold, flu type syptoms, bad 
hallucinations, difficult sleeping.  bad muscle cramps, pains in legs there have been 
many side effects from both of the injections which were not very pleasant at all. 


167 


Mar 28, 
2010 


4:47 PM 


There is also the hassle of keeping the drug in the fridge (away from the children).  
There is all the paraphinalia with the equipment needed.  Sharps box, auto injecter.  
Having to think about taking it all on holiday.  Will there be a fridge to keep the Rebif 
in?  A place to store it at home.  Being in when the delivery van comes every month. 
 
 
 
Taking a tablet would be so much more convenient. 


168 


Mar 28, 
2010 


5:41 PM 


I feel well on Copaxone and have not had a relapse since taking it but it is gradually 
ruining the areas where injected by leaving a permanent cellulite effect and there is 
less fat left to use for future injections so I can't view it as a long term treatment in 
the future 


169 


Mar 28, 
2010 


5:55 PM 
When I was originally diagnosed in 1976, I was injecting every day with ACTH.  The 
experience I had with that has put me off injecting myself for ever!!!! 


170 


Mar 28, 
2010 


6:07 PM 


Disease modifying drugs have allowed me to keep working (along with sheer bloody 
determination).  Injecting myself is a skill I have learnt and side effects  are small 
price for me to pay. I do worry that having developed a resistance to Avonex the 
same will happen with Beta-feron. 


171 


Mar 28, 
2010 


7:02 PM 
G.Ps could be better informed and take things a little more seriously than your usual 
4 minute appointment allows. 


172 


Mar 28, 
2010 


7:07 PM 


i have been fortunate to have been given the drug Campath for my  acute MS. I used 
to suffer from very bad relapses at least one big attack every few months most of 
them leaving me unable to walk for weeks on end. Just when I had started to recover 
from one bad attack and it was normally the beginning of yet another relapse. Since 
taking Campath in 2007 I have had a new lease of life, and havent experienced a bad 
relapse since August 2007. I still have residual symptoms and sometimes I suffer 
from very minor relapses, normally only lasting between 24 and 48 hours but nothing 
as bad as I used to get in the past.    
 
Access to the latest Drugs and the continuation of effective research is vital for all us 
MS suffferers as it provides us with options and for hope. 


173 


Mar 28, 
2010 


7:28 PM 
i know it is not a cure but i will try anything that might help, and that i might be able 
to feel normal 


174 


Mar 28, 
2010 


8:24 PM I hate injection night even after all these years..... and the 24 hours after!! 


175 


Mar 28, 
2010 


8:24 PM 
Regular appointments to discuss the drug and monitor for side effects was 
reassuring. 


176 


Mar 29, 
2010 


7:15 AM 
Whilst injecting is fairly straightforward, it can be quite uncomfortable and taking a 
tablet daily would be so much easier and simpler. 


177 


Mar 29, 
2010 


8:27 AM 


Before I was put on Copaxone I had several major relapse that had left me 
compleatly paralysed in both arms and legs, unable to talk or eat normal food and 
severe double vision. The last major relase kept me in hospital for three months. I 
also had a DVT while in hospital because of lack of movement in my limbs. Since 







being on this drug I have had minor ups and downs but nothing to hospitalise me. 


178 


Mar 29, 
2010 


8:39 AM 


I take Avonex on a weekly basis, and although my relapses feels under control I feel 
that I have to give up a day every week to deal with the side effects of Avonex, this is 
invariably at the weekend which means I have to give up 24hrs of my free time each 
week to dealing with the side effects. In addition the injecting process can be quite a 
strain mentally. 


179 


Mar 29, 
2010 


9:03 AM 


People don,t realise how debilitating this desease is, and in a lot of cases can,t be 
seen on the outside. 
 
 
 
The treatments I have had over the last thirty years have been Steroids, Tegretol and 
now I'm taking Gabapentin and Destrusitol for my bladder. I have relapsing remitting 
MS although it's been more relapsing in the last 12 months. 


180 


Mar 29, 
2010 


9:23 AM 


Initially the injections are scary, they are painful & leave your skin bruised. 
 
Going on holiday is a nusiance getting your medication through the airport, all your 
equipment has to be searched!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!! 
 
A pill would be amazing, please, please hurry 


181 


Mar 29, 
2010 


9:46 AM 


A relapse must be the most frightening thing to happen in one's life.  You never know 
how long its going to last and what effect it is going to have on you and all the 
people around you.  When you are no longer in control of your body/mind you feel so 
lonely, dpressed and vulnerable. 


182 


Mar 29, 
2010 


10:39 AM 


I didnt realise how bad the rebif injections were making me feel until I stopped taking 
them.  I am unsure if they assisted with decreasing relapses as I wasnt on them for 
very long due to the reactions andmy relapses are not hugely frequent although 
obviously I met the criteria for the  treatment 


183 


Mar 29, 
2010 


10:49 AM 


I am hypersensitive to medication side effects, so although, I believe that being on 
DMTs has reduced my number of relapses over the years, I have at times been 
unable to manage the side effects and have had to come off interferron completely. 
Now that I'm on Copaxone I feel well, but have a lot of pain after the injection and I 
worry a lot about eventual lipoatrophy.  I am eager for a DMT in the form of a tablet 
to be approved, though I worry that I would not be able to take it because of its side 
effects. 


184 


Mar 29, 
2010 


10:50 AM 


My relapses make me feel suicidal. Fortunately, I have a child and he makes giving up 
an impossibility. Any chance of having a drug that would ease some of my everyday 
difficulties and one that I could easily administer in a pill form is my one big hope. It 
would give me a future to look forward to. 


185 


Mar 29, 
2010 


11:07 AM 


Once or twice I have been able to have a short course of steroids to clear up some 
symptoms of a relapse, but I am not keen to take them too often. 
 
 
 
I do not have many relapses and for the most part I am fit and well and able to carry 
on with a normal life with no problems.  I feel that Rebif is helping and if I was not 
taking it I could be having more relapses. 


186 


Mar 29, 
2010 


11:16 AM 


Relapses are a constant reminder of the progression of the disease. You are always 
aware that you will be less able after one and that it is a progressive disease. 
 
 
 
Injecting medication requires a lot of planning ,particularly when going on 
holiday.Access to fridges for storage isn't always available. You are also at the risk of 
syriges or injectors not working as they should. 


187 
Mar 29, 


2010 
i don't know if it is because of taking the rebif or just luck, but no significant relapses 
since taking it. 







11:26 AM 


188 


Mar 29, 
2010 


11:27 AM 


I felt extremely nervous and frightened when first told I would need to take the drugs 
- I became depressed at this time as the enormity of my diagnosis hit home, that this 
was it for life until the drugs stopped working.  I think that if I was told that I could 
take a pill, it would have made life easier and less daunting, rather than having to 
decide how many times a week I wanted to be injected. 
 
 
 
With the Rebif (3 times a week) injections I had to plan my week to fit them in, it's 
easy to say it only takes 5 minutes to do the injection, at times it would take up to 30 
mins to calm myself down enough to have the injections. 
 
 
 
Travelling is made more stressful as you have to ensure that 1) you can take the 
drugs with you on teh plane etc. and b) that your accomodation is suitable for storing 
the drugs.  Also, you then have to plan your holiday around the injection. 


189 


Mar 29, 
2010 


11:47 AM 


Relapses are an intrusion to normal life and the drugs are only partly effective.  
Sometimes the side effects are worse than the relapse symptoms.  Medication needs 
to be effective and unintrusive, medication that can be self-adminstered at home 
gives greater independance to the patient. 


190 


Mar 29, 
2010 


12:10 PM 


I have been taking Rebif now since the year after diagnosis, it however has never 
been a problem to me, my family have always said they wouldnt be able to inject me, 
so with the new oral medication, it seems more suitable for me and my family. I am 
thinking of my family in the long term, and the oral medication is more suited to 
them, I am however fearful that they do not work as effectively as the Rebif, but for 
my family I want/wish to change to the pill form as soon as possible. 


191 


Mar 29, 
2010 


12:17 PM 


I suffered Post-natal depression which stemmed from my absolute fear of having a 
relapse and not being able to look after my daughter.  This was coupled with anxiety 
attacks caused by fear of not getting enough sleep, becoming run down and then 
having a relapse.  This desperately impacted my first 8 weeks after birth, which I'll 
never get back (was my first child).  I haven't taken any steps for drugs as yet 
because injections seem so drastic and to be honest scares me. 


192 


Mar 29, 
2010 


12:25 PM 


Take avonex - still have cold/flu like symptoms almost 3 years on since starting 
treatment. Tried Copaxone instead, but only lasted a week as the skin site reactions 
were awful. Lump like size of an egg, must have had an allergy to the ingredients. so 
went back on Avonex, trying to live with the side effects again as not other drugs at 
this time. However, had no relapses while on Avonex (could be coincidence but 
cannot be proven either way) 


193 


Mar 29, 
2010 


12:33 PM 


I have relapsing remitting MS at present, but I feel that I am getting worse generally.  
I am to see a neurologist this week, and have been led to believe (by my MS nurse) 
that he will suggest a self-injected drug. 
 
 
 
I don't want to face it. 


194 


Mar 29, 
2010 


1:03 PM 
I haven't had many relapses and disease hasn't really progressed - since taking 
Betaferon 


195 


Mar 29, 
2010 


1:42 PM 
It becomes increasingly difficult to identify what is a relapse, (due to progression) and 
therefore monitoring the effectiveness of a taken medication is difficult/impossible. 


196 


Mar 29, 
2010 


1:55 PM 


Rebif can only reduce th number of relapses. I have had a few relapses during the 
past two years. One, I'm convinced, brought on by stress in the work place, 25 years 
in the NHS. One brought on by a very heavy cold and now I'm told that my 
medication is under threat as I'm unable to walk 100m. unaided. I wish! So I'm 







feeling a little low at the moment and fighting my way through my current relapse. 
Since being on Rebif I've not suffered the dreadful fatigue that used to be my lot 


197 


Mar 29, 
2010 


2:26 PM 
Travel with syringes, esp airports and flying, often difficult. Intramuscular injection is 
tiresome. 


198 


Mar 29, 
2010 


2:28 PM 


I feel generally frustrated with there being so much said about MS but so little 
apparent recorded facts of the illness throughout the country where comparisons can 
be made and steps or lack of them justified. 


199 


Mar 29, 
2010 


2:47 PM 


Weekly intramuscular injections are unpleasant. I imagine daily injections would be 
equally unnerving. The whole process is fairly hard to do when it is not actually 
making you feel better afterwards (generally worse for 24hrs), just slowing down the 
process of getting worse. If you have a head ache you take a pain killer and you feel 
better an hour later. Disease modifying drugs don't make you feel better or improve 
you, they just help your prognosis long term. 


200 


Mar 29, 
2010 


2:56 PM 


I hated taking Betaferon - every other day the injection loomed and reminded me 
that I have MS. It was so painful! My bottom ended up covered in red wheels, 
puckered, with deep dips and very sore. The fat displacement is also unattractive. I 
still have these deep, irregular, subcutaneous pits and they are sensitive to sit on, 5 
years after I stopped injecting the drug! 


201 


Mar 29, 
2010 


3:01 PM 


The benifits of the Capaxone to my MS have been wonderful. It was difficult injecting 
every day but I am used to it now and only need help to inject where I can not reach. 
The only problem was going on holiday and keeping our fridge cool  enough in our 
caravan while we were travelling. Hopefully this will be sorted out this year. I have 
not had the courage to fly with my needles etc as I dont feel confident taking every 
thing with me and having to keep the temperature correct for the Capaxone. Also 
having to explain everything to customs is a cause of concern. 


202 


Mar 29, 
2010 


3:05 PM 
I am just using 22mg and yet I have a my high liver Enzyme is slightly high. I was 
advice by my doctor to keep injective beta interferon rebif 


203 


Mar 29, 
2010 


3:41 PM 


I personally have serious side effects from taking rebif ( peripheral neropathy, severe, 
headaches, worsening of raynauds diseas) I felt I was not taken off rebif early 
enough despite my reports to my MS nuses on my 3 monthly checks of the symptoms 
I was experiencing  listed above. I was on rebif for 8 years.  Unfortunately despite 
comming off rebif 12 months ago the side effects from this drug have left permenant 
damage. In my view the monioring of this drug treatment was inefficient. 


204 


Mar 29, 
2010 


3:47 PM 


I felt my relapses were sometimes difficult to deal with, they left me feeling very 
lethargic with no energy to do thing.  I felt that taking the drugswould make me feel 
better, but they didn't. 


205 


Mar 29, 
2010 


4:06 PM 


I THINK TABLETS ARE A GOOD IDEA, AS THEY CAN EASILY BE FITTED INTO YOUR 
DAILY ROUTINE AND YOU PROBABLY WON'T NEED HELP TAKING THEM. THEY ARE 
ALSO DISCREET. 
 
I WAS'NT SQEAMISH ABOUT INJECTING MYSELF AFTER THE FIRST COUPLE OF 
TIMES, BUT DID NEED HELP WHEN IT CAME TO INJECTING MY BOTTOM. SO 
SOMEONE ELSE MAY BE SQEAMISH, EVEN WITH AN AUTO-INJECTOR. WHEN YOU 
GO AWAY IT CAUSES PROBLEMS - DO YOU GO SELF CATERING FOR A FRIDGE OR 
DO YOU ASK YOUR HOST TO STORE IT FOR YOU? THEY MIGHT NOT LIKE YOU 
INJECTING YOURSELF? 
 
I WOULD NOT WANT TO GO TO HOSPITAL MONTHLY FOR A DRIP - YOU SPEND 
ENOUGH TIME THERE OR WITH OTHER MEDICAL PROFFESSIONALS. AND IT ISN'T 
JUST THE TIME IT TAKES FOR THE DRIP, ITS THE RECOVERY TIME TOO. AND 
HAVING SOMEONE TO GO WITH YOU. 


206 


Mar 29, 
2010 


4:34 PM 


I have been fortunate enough to have been one of the very first people on the risk-
sharing scheme for Copaxone. I have never had a relapse and I believe that is thanks 
to the medication I take. I would want to be assured that any new drug would be as 
effective and suitable for me as Copaxone has been. 







207 


Mar 29, 
2010 


4:52 PM 


The relapses are frightening and I never am quite sure what will happen in the 
future. Also, I am not sure my medicine is actually going to help me or is helping and 
I worry about it. 


208 


Mar 29, 
2010 


4:57 PM 


I havent suffered a relapse for a while I dont think hopefully the drug and lifestyle 
may be helping. I am taking Avonex again after stopping for a while because of 
possible misinterpreted side effects. Since restarting the drug and administering by 
use of an autoinjector in the legs and taking Brufen half an hour before 
administerinmg  the side effects are gone to my knowledge. I have found forgetting 
Brufen means  the side effects return for that injection period (strange but true). I 
take Avonex because without it there is absolutely no defence against the disease 
apart from injecting more often!! The new oral therapes would make a magnitude of 
difference for every reason. 


209 


Mar 29, 
2010 


5:22 PM 


I developed MS in 2007 and from May to October, both legs were numb from below 
the knee, it was horrible, like walking on stilts, I could see my toes but was not able 
to move them.  I watched Benny Hinn on the television in October 2007 and he said, 
"somebody who is watching has been cured of their numbness." A fortnight later, the 
feeling came back in both my legs so I am convinced he healed me throught the 
television.  I had a stage at Easter 2008 when my fingers became very stiff and it was 
hard to write so I made myself write e-mails every day and now they are fine.  In 
January the muscles in my back became very stiff but happily I am staying with my 
family in Dubai till July 6th and with the sun and warmth out here, they are slowly 
beginning to unstiffen.  I was prescribed Gabapentine for burning sensations but after 
about a week of taking it, I was admitted to Margate hospital as I thought I was 
having a heart attack as I could not breathe, felt faint and had cold sweats so I am 
never going to take it again! 


210 


Mar 29, 
2010 


5:46 PM 


As i said previously i am really scared of needles so would  be glad of a pill being 
available. 
 
Also when having a relapse i have to go into hospital to have intrevenous steroids for 
three days so if there was a pill avalible which would prevent that it would be a good 
thing, 


211 


Mar 29, 
2010 


5:48 PM 


I've been injecting for several years now but I was terrified of self-injecting when it 
was first suggested and am very thankful to my MS nurse for the help and support 
she gave me 


212 


Mar 29, 
2010 


6:15 PM 
My MS has improved since I started LDN in Nov.2008.Why don't you do a survey on 
that? 


213 


Mar 29, 
2010 


6:41 PM is sore and i HATE doing it 


214 


Mar 29, 
2010 


6:53 PM 


GP's take a reactive rather that proactive line of treatment.  Their lack of knowledge 
of MS symptoms (even if they have the MRI results) does not inspire confidence.  If I 
visit a GP when I have a relapse the first thing they ask is if I would like steroids.  
More education please. 


215 


Mar 29, 
2010 


7:29 PM 


I was given Copaxone whilst having Mitoxantrone (which also involved steroids). 
There was very little information about either of the drugs (I relied on the internet). I 
had no idea, when I started using Copaxone, how bad the bruises would be up to 12 
months after having chemo and would have given the Copaxone up only I thought 
"persevere, there are people worse off than you". There was nobody to show me how 
to use the Copaxone as my MS nurse had gone on maternity leave. I had to reply on 
the DVD in the bag and my own GP nurse (who tried to take the air bubble out). She 
had never heard of it before. My cognitive problems meant I had to rely heavily on 
my husband to make sure I was administering it correctly. 


216 


Mar 29, 
2010 


7:47 PM 


First drug used was Copaxone, which caused "scary" post-injection side effect: 
shortness of breath, tightness in chest, tightness going rapidly up arms, seemed to 
lose awareness for short time and was unable to speak (even though I though I was 
speaking).  Also daily injecting was annoying as it seemed to take over my life. 







 
 
 
Now on Rebif.  Three times weekly injecting is better and can alter the days if 
necessary to suit what I'm doing.  The downside is I'm still experiencing flu-like side-
effects 18 months on - which also takes over my life. 
 
 
 
Difficult to tell if frequency of relapses has changed as I can nearly always detect 
something going on, but severity is much reduced. 


217 


Mar 29, 
2010 


8:10 PM 


Taking Rebif from October 1994 until May 2006 at first was very effective in reducing 
frequency of relapses.  
 
 
 
From Feb 2004 forward relapses returned with their previous frequency, and when I 
experienced abcesses that ulcerated on the injection sites, it was agreed that I stop 
taking the drug.  
 
 
 
The act of injecting 3 times per week was never pleasant but it had to be done. An 
oral version would have been welcomed. 


218 


Mar 29, 
2010 


8:26 PM 


I was diagnosed with rapidly evolving MS in Feb 2009. I started on Tysabri in March 
2009 and I have not had a relapse since. I still have problems with my mobility and 
speech from my previous relapses but after 17 months of sickness absence from work 
I am finally stable enough to go back to work. That's all thanks to the Tyasbri. 


219 


Mar 29, 
2010 


8:32 PM I have had MS 17 years, 12 years Betaferon 1B. Age 38,years old. 


220 


Mar 29, 
2010 


8:33 PM 


I absolutely loathe taking injectable DMDs. I fid that If I have had a bad day at work 
and am feeling stressed and tense then te injection itself is painful -this is followed by 
approx 48hrs of flu symptoms. Due to these symptoms I have had to go part time at 
work. 
 
It is hard to explain the impact that having a weekly dose of flu has on your life - 
suffice to say that it is not a positive one! 


221 


Mar 29, 
2010 


8:40 PM 
The skin reaction at the site of the injection a couple of days after administering 
Copaxone leads to uncomfortable itching, redness and pain when touched. 


222 


Mar 29, 
2010 


8:49 PM Just push for the oral drug to be made available on the nhs. 


223 


Mar 29, 
2010 


9:06 PM 
various problems with my liver enzymes which I understand is due to the drug 
treatment (rebif) 


224 


Mar 29, 
2010 


9:21 PM 


As I never know when the relapses are going to occur, I am afraid to arrange 
anything in advance - last year I had to cancel 3 summer trips (including a cruise) 
because of the fear of being unable to cope, which was caused by a relapse just 
before I was due to go; this resulted in a breakdown. Relapses make sustaining full-
time work so much more difficult as they make each day such an effort and I am 
exhausted, although I still manage to hold down a responsible job. In 10 years of 
having RRMS I have not been able to pin down one thing which causes, prolongs or 
eases my symptoms, which are now starting to include random, sometimes severe, 
pain. 


225 Mar 29, I found that taking paracetamol prior to injecting mitigated the side effects.  I took 







2010 
9:33 PM 


paracetamol during the period of titration and for the first month of taking Rebif at 
the full strength. 
 
 
 
I've been on Rebif for about 7 months.  No definite relapse during this time.  
However I have felt MS symptoms have flared up for a approx 3 week period during 
this time.  Discussed with MS Nurse and we decided not to take any intervention 
action.  Will discuss with Neurologist at next appointment. 


226 


Mar 29, 
2010 


10:27 PM 


Its unpleasant having to store my injections (copaxone ) in the fridge and having to 
have a sharps box in my house and to take one on holiday if there could be an 
effective alternative to injections that would be wonderful !!! 


227 


Mar 30, 
2010 


1:45 AM 


I have been newly diagnosed with relapsing remitting MS and as yet have not needed 
medication. But between the last two relapses it has only been 10 months with an 
increase in symptoms. I am constantly scared about my future as am only 26 and 
nobdy can give you an answer to how exactly it will progress for me. If there was 
medication which was available and proved to slow down the occurances of relapses 
then I feel this should be made available to sufferes. 


228 


Mar 30, 
2010 


4:01 AM 


Having to deal with the stress of wondering when will the next new symptom appear 
or reappear one has to deal with the scheduling of  medication, pain of the injection 
and time comsumption of administration once one adds the time to use heat or ice 
before and after the injection.  ( 40 to 60 mins per day)  Then one has to worry 
about the tissue damage and the ever decreasing number of sites over time.  The 
same would be true of IV administration.  Also the rare but nevertheless possibility of 
infection anytime one breaks the integrity of the skin. 


229 


Mar 30, 
2010 


6:47 AM Only one minor relapse in 9 years - Rebif works for me! 


230 


Mar 30, 
2010 


7:52 AM 


I have tried hypnotherapy to deal with my phobia of hypodermic needles, but this 
didn't help. I have seen a therapist/psychiatrist about my phobia, but with limited 
success. Although my relapses have been less frequent and less severe while taking 
DMDs, I often wish I could stop taking them, just to get some of my life back. I would 
much rather take a pill once a day instead of having to remember to do injections. 


231 


Mar 30, 
2010 


9:32 AM 
Tysabri has stabalised my aggressive MS and for that I am so grateful and now I 
would like my life to continue without hospital visit after hospital visit if possible 


232 


Mar 30, 
2010 


9:33 AM 


One of the nasty side effects of tysabri is PML but at least i am surrounded by 
doctors/nurses when i take drug. I am closely monitored as well - this wont happen 
taking a pill especially  if that pill works in the same way as tysabri. 


233 


Mar 30, 
2010 


9:45 AM 


My eyesight was very good until I went on Beta Interferon, and then my eyesight 
deteriorated. 
 
After coming off the drug, my eyesight has stabilised, but has not recoved it's 
previous standard. 


234 


Mar 30, 
2010 


9:46 AM Every relapse I lose a little bit of 'me'. 


235 


Mar 30, 
2010 


9:52 AM 


In 2007/early 2008 one relapse seem to merge into another and I must have had at 
least six of varying intensities.  Since beginning Copaxone in March 2008 I have had 
one relapse in July that year but took steroids and carried on working (I had only just 
returned to work after a break of 18 months).  As far as I am concerned, Copaxone 
has given me back my life although, in some ways it has backfired! 
 
 
 
While I was poorly in 2007, plans were set in motion to return to my native Yorkshire 
where I have family to support me and, frankly, I was not expecting to be able to 







return to work let alone maintain it if I did manage to go back.  However, problems 
with the property market delayed my move for many months and I did not move until 
March last year (2009).  At this point I felt disinclined to quit my job and put myself 
at the total mercy of the benefits' system so I opted to continue in the "short-term" 
doing a weekly round trip 500 mile commute from my home in Selby (near York) to 
Canterbury in Kent.  Being an English teacher in Further Education and living a short 
(mobility) scooter ride from my local FE College I expected the arrangement to be 
short-lived but I find myself still doing this weekly journey (and staying 2 or 3 nights 
in a B&B) with no sign of an end.  (This is both very tiring and expensive!) The 
problem is that my teaching job in Canterbury has been so diluted - under 
"reasonable adjustments" - that all chances of career progression have been halted 
along with slight possibility of new employment.  Frankly, it's all rather a mess and, 
whilst I would not choose to give up the Copaxone, and remain extremely grateful for 
it, my regret is that I was not prescribed it sooner, opposed to waiting - under NICE 
Guidelines - for the disabling attacks (which have left me struggling to walk[I use a 
powered office chair at work and a mobility scooter outside]).  With earlier prescribing 
I would have stood a better chance of maintaining my former teaching role and 
increasing my hours within one institution (I was previously doing a number of 
fractional contracts with separate employers over different locations) and following 
"Plan A".  This plan was to increase my mortgage and purchase a flat close to 
Canterbury College (at the time new appartment blocks were being built opposite). 
 
 
 
So, to sum up, my main concern is for earlier prescribing! 


236 


Mar 30, 
2010 


10:20 AM My specialist has not explained or offered them to me. 


237 


Mar 30, 
2010 


10:36 AM 


I take Copaxone. I felt it started to partially work within a few weeks making the 
relapses less continuous and with breaks in between in which I felt totally normal and 
not tired, previously I had felt as if something was happening all the time and was 
continually tired. The relapses gradually reduced to 5-6 week intervals then after 8 
months stopped altogether. After a year on the drugs I began to develop serious 
hives which only stopped when  the dose was reduced to 6 times a week, missing 1 
day. A daily pill would be great but it would have to have for me at least as good an 
effect as copaxone but without the hives. Traveling is sometimes a problem as the 
injections have to be refrigerated when away. 


238 


Mar 30, 
2010 


10:44 AM 


As previosuly stated, injecting daily is both painful and inconvenient. It is somthing 
that daily I dread, It has howver, seemed to reduce my relapses but it is only an 
average of 30 per cent The new drugs offer a lot of hope to RRMS sufferers and 
should be made available to anyone who is eligible for them 


239 


Mar 30, 
2010 


10:56 AM 


It is getting more uncomfortable to inject as the original sites around my body are 
now dented inwards and are now unsuitable for injection. I have contacted my MS 
nurse who has given me ideas on suitable places to inject. Unfortunately they are 
sites I have avoided previously -  the sore injection site rubs on my clothes during the 
day. I injected Beta Interferon (Avonex) for 2 or 3 years as a weekly injection and I 
was suffering from flu like symtoms and relapsed on a regular basis. Have been on 
Copaxone for last six years and rarely relapsed, but injections is now uncomfortable 
on a regular basis. I put Anthisan on the injection site after injectioning which 
releaves some of the soreness and again the next day. 


240 


Mar 30, 
2010 


11:33 AM 


When i first started REBIF i was happy that i had started some kind of treatment that 
would reduce my relapses. After a few months my wife repeatedly commented on my 
low mood including severe mood swings. After reading and speaking to other MS 
sufferers i came to the conclusion that it was the REBIF that was making me feel this 
way, so after 3 years of taking the medication i decided to stop injecting my DMD's 
(without telling anyone). After 2 months has elapsed my wife commented that i 
seemed happier and easier to live with in general. I then told my wife and MS Nurse 







of my decision to stop taking REBIF. My MS Nurse was fully supportive of my personal 
decision and so was my wife. I feel that if i had not stopped taking the REBIF then 
my marriage would have desolved. I now only take PROVOGIL for my fatigue and 
have not had a major relapse now since i stopped my REBIF in 2007. 


241 


Mar 30, 
2010 


12:39 PM 
I have noyt had a relapse for many years.  Now I worry about my future and the fact 
that at 68 years old, I am probably too old for treatment. 


242 


Mar 30, 
2010 


2:02 PM the benefits of taking the drug has to outway the side effects 


243 


Mar 30, 
2010 


2:20 PM 
The worst relapse i had was when i was taken off the drugs after the trial I felt that 
more damage was caused following relapses during this time 


244 


Mar 30, 
2010 


2:41 PM 


Avonex was horrendous - it made me ill for two days every week, I was so ill I would 
have to pay someone to sleep over with me. Side effects would mean my legs would 
collapse so I would be unable to get to the toilet in the night, I would sweat, shake, 
my teeth would chatter, every muscle would hurt - awful. Copaxone doesn't give me 
any side effects, but it's a daily intrusion into my life and makes going away difficult. 


245 


Mar 30, 
2010 


4:04 PM 


I have had awful relapses, where I have been unable to do anything for myself for 
months, until relapse passes, leaving you weak, feeling dreadful and depressed.  
Taking steriods makes you bloated and fat, 


246 


Mar 30, 
2010 


4:07 PM spoke about when was on rebif 


247 


Mar 30, 
2010 


4:47 PM 


The injections have definitely worked for me as i havent had a major relapse for 2 
years but i still get caught out with fatique which is hugely frustrating and limiting my 
activities with the children the fatique just comes on whether i do to much or not. i 
still have sensations in face legs and feet and legs play up drag or limp or give way 
but if rest it subsides. i shouldnt complain as there are friends who have very bad 
mobility probs. fatique is the main prob for me i am overall pleased with treatment 
but would love a tab instead of inj. I was going to do a trial at walton for one of the 
tabs but my blood pressure was too low so couldnt do it. 


248 


Mar 30, 
2010 


8:34 PM 


As understand my illness will worsen the more relapses I experience. Currenly Avonex 
reduces my relapse rate by @30 per cent and so any drug that could reduce my 
relapse rate even further will improve the quality of my future life. 


249 


Mar 31, 
2010 


7:55 AM My relapses are fairly infrequent and I am sometimes given steriods for bad ones. 


250 


Mar 31, 
2010 


8:23 AM 
The relapses I get with my Progressive Relapsing MS are cognitive and the one I am 
still experiencing was brought on by stress and lack of sleep. 


251 


Mar 31, 
2010 


9:08 AM 


I have injectewd betaferon for 10 years now and I regard it as 'my friend'. It certainly 
appeared to reduce my relapse rat and together with intravenous steroids most of the 
relapse I experienced were short lived and even though a few symproms remain after 
a relapse I honestly believe things would be much worse had the relapses been more 
frequent and allowed to run their course. 


252 


Mar 31, 
2010 


2:35 PM 


I undertstand these oral therapies are more effective than the existing DMDs. This is 
why I want access to these drugs. Also I recognise that as the years go on my abilty 
to inject may reduce. 


253 


Mar 31, 
2010 


2:45 PM 
I have never been given any medication by my Hospital nureologist and only receive 
stemetil from my Dr during a relapse. 


254 


Mar 31, 
2010 


2:49 PM 


I do find that relapses are only a couple of times a year, while administering rebif. I 
am sure this has helped me to lead a near " normal" life. I do still suffer with flu like 
symptoms, which i take ibroprofen for. 
 
 







 
I recently had a very bad relapse after a bout of the seasonal Flu. Administering Rebif 
was difficult as I had little strength to load my medication into the rebiject. A pill 
would have been so much better. 


255 


Mar 31, 
2010 


3:37 PM 


You do not appear to differentiate between an attack and a relapse. They are quite 
different. A relapse can occur literally from sitting on a hard chair which upsets my 
system and I then find walking difficult. This tends to ameliorate fairly quickly. An 
attack (T cells?) is scary. I have in the past lost the use of my legs, my arm, my sight 
and the ability to go to the toilet. Most of these functions have returned, but not all. 
Minor disabilities and tiredness are constant. Any tablet which has no, or very limited 
side effects and stops residual damage is good by me. I have, as yet, never taken 
desease modifying drugs for MS. 


256 


Mar 31, 
2010 


3:39 PM 


My relapses have become shorter and less severe since taking copaxone-from 7-8 
wks to 2 wks.  
 
 
 
I still put off doing my injection because inserting the needle hurts and the copaxone 
stings after I have done it. It is unpleasant and sometimes I just don't want to do it. 


257 


Mar 31, 
2010 


3:40 PM 


Relapses have become more sevre over time, although taking Rebif has minamised 
these to nil within the last 14 months. Commencing rebif I suffered flu like symptoms 
after each injection for a period of 2-3 months, that was 3 times per week. These 
decreased after I began to take paracetamol 4 hours prior to, and at the same time 
as injection administration. Now I have no side effects at all. This does noy stop me 
occassionaly worrying about possible future long term effects. 


258 


Mar 31, 
2010 


5:16 PM I hate having MS 


259 


Mar 31, 
2010 


5:42 PM 


I feel frustrated as I am very independent and I am very scared losing functionality. 
If the risks are proportionate then I am very willing to try new treatments if it means 
I am able to maintain a more normal life. 
 
If there was a high risk treatment which could potentially cure my MS I would seize 
the opportunity with both hands as I want to be normal again and not have to endure 
debilitating relapses several times a year, which set me back so far and mean I have 
rely on others to help me, when I just want to be able to do the things that everyone 
else takes for granted.  
 
More than anything else I WANT MY PRE-MS LIFE BACK, I want my energy, stamina, 
ability to travel at the drop of a hat, to no longer suffer chronic unending pain, which 
medication only dulls rather than relieves. 
 
I want to live my life without worrying about waking up unable to move, or to be 
unable visit certain places due to heat or humidity for fear I will be unable to move or 
suffer more severe symptoms or suffer a relapse. 
 
I am a young woman and I feel this disease limits my life in ways it should not, I 
want to take my medication to stay well but I hate having to take injections, they 
hurt and make a mess of my skin, which me unhappy with my medication. 


260 


Mar 31, 
2010 


6:19 PM 
Have had MS for 12 yrs, diagnosed at 16. I have never been offered any of the 
treatments? 


261 


Mar 31, 
2010 


6:23 PM 


The first two weeks of starting avonex I had the flu like symptoms. Since then my 
symptoms have been more like a period that is due. Since taking the Avonex I 
haven't had any relapses 


262 
Mar 31, 


2010 
It can be difficult to recognise a relapse and when taking DMT it is disappointing if 
you do have one.  Feel physio support would be beneficial at point of relapse to try to 







6:45 PM minimise progress of disability. 


263 


Mar 31, 
2010 


7:07 PM 4-6 week intervals is fine 


264 


Mar 31, 
2010 


7:32 PM 


Often my relapses came at night and would be like fireworks going off in my head. I 
had to walk up and down with the TV on until they went away. Afterwards I felts like 
I could sleep for a month. 
 
At the time my doctoe prescribed Carbamazepine to control the "explosions" and later 
Amitriptyline to help me sleep. 


265 


Mar 31, 
2010 


8:24 PM 


I was diagnosed in 2007 & have had 3 relapses since.  I am a clerical assistant & 
when I have relapse I lose vision in my left eye - Optic Neuritis, I have pain in my 
arm, leg & back & chest.  The first relapse caused me to be off work  for 8 months.  
The second relapse caused me to be away from work for 4 months.  The most recent 
relapse was - in the words of my Doctor "nipped in the bud". The 5 day treatment of 
steroid infusion was a great benefit to me & I was only away from work for 1 week.  I 
only work part-time now as the fatigue forces this.  When I am tired I have more 
apparent congitive issues at home & work.  I also stumble on a daily basis as my 
balance is very poor.  My next appointment is with my consultant on 19th April & I 
am hoping he will change the current medications to prolong remissions between 
relapses.  I take 225mg Pregabilin twice daily.  Also 1 Modafinil tablet daily & 25mg 
Amytryptaline & .2micrograms of Desmopressin at night. I hope this will help with 
your study. 


266 


Mar 31, 
2010 


8:49 PM 


I have only been taking Avonex for six months and, so far, it has been effective.  
Being told I would have to inject was probably harder for me than being told I had 
MS.  Even though you have to get used to it and appreciate being offered the drug, it 
doesn't make it a pleasant treatment experience and the side effects generally mean 
that one night a week is written off as you feel lousy. 


267 


Mar 31, 
2010 


9:13 PM 
The stress and anxiety caused by injections has almost as much effect on my quality 
of life as the MS condition itself. 


268 


Mar 31, 
2010 


10:22 PM Feel injections may trigger relaspse 


269 


Apr 1, 
2010 


12:44 AM 


What a nice section that you've put here, so I can tell you what I really think.  I'm far 
from being alone, though.  The MS Society can ONLY redeem itself, if they get on-
board with the rest of the world in regards to CCSVI and the treatment to fix this 
VASCULAR CONDITION.  That way, and ONLY that way, you can really prove 
yourselves as being there for MS Patients, and really wanting a cure.  Come on, folks, 
get with it.  Read Facebook... We're there and we're completely FED UP!!  Look at the 
ms-ccsvi-uk page... you'll learn more than you ever imagined about the people you 
supposedly are supposed to be looking out for. 


270 


Apr 1, 
2010 


6:59 AM 


I live overseas with no family support around me so simply have to just get on with 
life and do everything for myself.  With a positive frame of mind it's entirely possible.  
When my legs get so heavy and walking is difficult, I shake it off and force myself to 
carry on.  I feel injecting with Rebif is keeping the MS under control (to a point).  I 
obviously don't know much about the new pills because if the drugs being injected 
are 'disease modifying', aren't the pills a 'disease modifying' drug as well?  For me, it's 
purely if the pills do the same job then 100 per cent I'm all for it as there are very 
few parts of my body left to inject without pain. 


271 


Apr 1, 
2010 


10:10 AM 


I would be very resistance to any suggestion to move from Rebiff to one of the oral 
compounds as I have not had a relapse for over three and a half years and whilst I 
still suffer from side effects, flu like symptoms and injection site reactions these are 
easily managed. I have great concerns tha the oral drugs are going to be pushed as 
the best treatment available but am concerned about there safety. 


272 
Apr 1, 
2010 


I hate the pain of the injection, then the side effects, it is an awful experience and so 
disruptive. 







10:33 AM 


273 


Apr 1, 
2010 


11:17 AM 


I found the flu-like side effects a major issue, all the other inconveniences and side 
effects were bearable.  So for me, administering the injection, was NOT my biggest 
concern.  If the drugs worked and didn't have such awful side effects (for me) then I 
would happily inject on a dialy basis. 
 
 
 
In the 2 1/2 years I took interferons I had no relapses - since stopping I have had 
many - I now take LDN which definitely helps and has no side effects. 
 
If the new tablet has the same side effects, the fact that it was a tablet not an 
injection would not encourage me to take it again. 


274 


Apr 1, 
2010 


12:29 PM 


It was very frustrating when I had to wait the six weeks coming off Avonex (by the 
time I started on Tysabri I was in the middle of another relapse). That was the last 
relapse I had a year ago (fingers crossed it continues for a long time like this). 


275 


Apr 1, 
2010 


12:38 PM 


I take a weekly injection. I dont suffer strong side effects but the following day is a 
bit of a write off - like a minor flu, tiredness and headaches etc and difficulties in 
concentrating. I can do very little on that day. To help ensure I can contnue with 
work I inject on Friday evenings which means that I get a 1 day weekend (the 
Saturday being a write off). I live with this but it can be very tiring and draining - 
physicaly, mentally and emotionaly. 


276 


Apr 1, 
2010 


12:56 PM 


I was taking Avonex briefly but found the weekly stress of worrying about doing my 
injections was too much. I know can't even let anyone else inject me. I could cope 
with the side effects of taking the DMDs but just not the physical act of injecting. It 
now worries me that I am not on any medication at all. 


277 


Apr 1, 
2010 


1:46 PM 


I've often been prescribed steroids for relapses, and even with the extra side effects 
that come with taking this orally I am very please that I haven't had to go to hospital 
influsions that I so often see people taking 


278 


Apr 1, 
2010 


2:03 PM too scared for the injections ! 


279 


Apr 1, 
2010 


3:02 PM Am awaiting to see about drug therapy after my diagnosis in December last year. 


280 


Apr 1, 
2010 


3:51 PM 


I cannot stress enough the problems that revolve around holding down a busy and 
stressful job and the effect that medication has on this.  The injections never 
improved for me and I took time off due to the flu reactions, as the benefits never 
outweighed the bad reactions.  A pill would allow people to manage to retain their 
jobs for longer - I am currently struggling to hold manage my job and would not be 
covered for a hospital appointment every month - I would have to take 12 days out of 
my holiday to cover this (or a minimum of 6 days - 12 half days).  With my relapses 
increasing and the fatigue symptoms ever growing, help managing MS is vitally 
important. 


281 


Apr 1, 
2010 


4:12 PM 


I have only recently been diagnosed with MS (4 months), however have 
retrospectively been diagnosed as having it for 5 years. 
 
The fact that there is disease modifiying drugs out there is wonderful. The fact that 
most are injections is less so. 
 
 
 
I have had varying side effects with my avonex, but realise its worth the 
perseverance in order to sustain my current level of health for as long as possible. I 
have been told by several medical proffesionals that I should be able to lead a 
'normal' life, while this isnt strictly true as I have to loose part of my weekend to 
avonex side effects, a pill based drug would potentially re address this. 







 
 
 
Its clear even to me that a pill would be 'cheaper' to distribute, administer and 
ingest/recieve. 
 
It seems to me like a win win situation for everyone involved. 


282 


Apr 1, 
2010 


4:22 PM 


I did take a break for a year from injecting Copaxone but was persuaded by my 
family to start back on it due to a relapse at the end of last year.  I had forgotten 
how difficult it is to inject and now realised that my reasons for coming off it have not 
changed but I will continue for the sake of my family and the hope it is doing me 
some good in reducing relapse rates.  I do not like the sore lumps and stinging from 
each injection and have been told they will reduce over time which I seem to 
remember I was told last time. 


283 


Apr 1, 
2010 


5:23 PM 


One experience I had about 2 years ago involved and injection site becoming infected 
causing a cyst on my stomach. When the pain became excruciating I ended up in 
A&E at 2am having it lanced under local anaesthetic. This resulted in me having 
weeks off work (unpaid), a district nurse having to visit every day to dress the wound 
and I believe the incident triggered a relapse which has left me unable to use my 
right hand to write with ever since. So all in all, I can't imagine taking a pill would 
cause such disruption (and pain!) 


284 


Apr 1, 
2010 


5:56 PM 


I have always gone 'in denial'. If I would realise what was happening maybe I could 
alleviate some of the effects and pain. 
 
I have never taken drugs but Anandin extra does not get at the pain. 


285 


Apr 1, 
2010 


6:58 PM 


When using avonex I became very anxious about the jag and how I would feel the 
next day after using it. I recently changed to rebif, but don't know if the muscle pain 
in my legs is a relapse or caused by the drug. 


286 


Apr 1, 
2010 


6:58 PM 


Injections can be very painful at times,  they have caused  unsightly lipoatrophy  - 
they have been difficult to transport when on holiday,    as we spend our holidays 
camping 
 
 
 
 We have had to limit where we went camping in Europe to camping sites where we 
could have electricity to connect to a reliable  fridge  which we needed to buy  
transport the drug.  We had a fridge failure in a heatwave year ( that is the only 
couple of weeks I have missed taking the drug )  and upgrading the fridge and 
electrical connections was expensive and takes up a lot of space to transport it all.  
Not at all convenient. 


287 


Apr 1, 
2010 


7:25 PM I take Rebif and have had 2 relapses in the last year. 


288 


Apr 1, 
2010 


8:32 PM 


I have been taking Avonex for six years but I still get flu like symptoms after injecting 
and also a red skin reaction at the injection site. My Neurologist says that this proves 
that I have not developed neutralising antibodies.  This does not make me feel better 
about it!  
 
I dislike injecting because no-one else I know has to take medication in this way,  it 
can also be quite painful.  It makes me feel different from everyone else and there is 
no sign that it works. Occasionally I forget to inject before I go to bed by which time 
it is too late to do it that day. A pill would be so much more convenient as it would 
not need 30 minutes to come to room temperature. 


289 


Apr 1, 
2010 


9:40 PM 
I like taking my disease modifying drugs .  I feel at least I am doing something to 
fight this horrible disease. 


290 Apr 2, Th intervals of my relapses has been so close lately having been confined for almost 







2010 
2:50 AM 


twice a month.My Neurologist can't easily bring me back to Betaferon or Interferon or 
any MS disease modifying drug available in either Europe, U.S. or Canada because 
aside from we still have to order the med abroad, the cost of the med when it arrives 
here in the Philippines becomes skyrise. The irony of it all, Philippine government 
doesn't support patients of unknown specialty disease like MS. 


291 


Apr 2, 
2010 


10:51 AM 


I had two relapses last year one straight after the other.  These relapses can be very 
debilitating and take away your independence.  I work part-time and when I have to 
have time off sick I feel I am letting people down.  I am a Staff Nurse and am 
currently undertaking light duties as my mobility is not what it was.  This upsets me 
greatly as I feel that due to MS I am unable to do the job I have so enjoyed for the 
last 8 years.  I feel at the moment I will not be going back to my role as a 'Nurse' but 
taking on other tasks within the nursing team, I know this will be better for my health 
at this time. 
 
I am currently taking Avonex and have been on this for the past 3 years.  I do these 
injections myself as I prefer it that way.  It is not a pleasant experience and when I 
do have relapses I sometimes wonder whether this medication is working for me and 
is it worth the pain!!!! I am really hoping that oral medication would be available for 
me in the future. 


292 


Apr 2, 
2010 


11:51 AM 


A reaction to Copaxone I have had three times in a year and is the scariest thing I 
have ever experienced. Afterwards it does make you feel wary when the next 
injection is due. 


293 


Apr 2, 
2010 


3:10 PM 
each week on injection day i am allways reminded of my ms and the anxicety returns. 
it would be so easy to pop a pill.as im sure it would for anyone who has tio inject. 


294 


Apr 2, 
2010 


5:19 PM 


Since starting daily injections of Copaxone I have had no relapses at all, whereas 
prior to this I had many relapses in close succession. 
 
 
 
Needing to give myself an injection after a long day (e.g. after a party, night out, long 
journey) can be difficult. Carrying all the paraphernalia - cool box, injector, sharps 
box, et al - when going away can be a nuisance, frankly. Finding somewhere private 
to inject isn't always easy. I can't Inject in some parts of my body myself, so need to 
rely on someone else (who isn't always around). 


295 


Apr 2, 
2010 


7:55 PM 


Although I have had few relapses, I feel that the treatment with steroids which I 
received caused permnent damage - i.e. digestive problems, thinning of the skin and 
of the veins. 
 
I feel that the medical profession is often reluctant to explain the problems which can 
be experienced with treatments.  The more clear the explanations the better. 


296 


Apr 2, 
2010 


8:35 PM 


I have only recently been diagnosed and as of yet I don't know what type I have.   At 
the moment I am very worried about my future and that of my family.  I have 
recently moved a hundred miles away from my family and friends to start a new job 
and a new life. 


297 


Apr 3, 
2010 


10:16 AM 


I had symptoms of Optic Neuritis on 20 Nov 2009 with white lesions shown up on my 
MRI.  I was told that I could be given Cladribine but only within a 90 day period.  I 
was also told that I might not even have MS and might not have any further 
symptoms.  When I asked the question - when I have my second MRI in 90 days and 
if there is further white lesions could I start Cladribine I was told that this was not 
possible.  I have now had my second MRI and it shows new lesions, I now cannot 
have the treatment that I want (Cladribine) so have to wait up until maybe a year 
when it might be legal to prescribe in this country - in the mean time my disease is as 
my neurologist puts it "slowly bubbling away" 
 
Please make this drug available so people like me can continue to get on with our 
lives with the reassurance that we are taking the best drug available in slowing down 







the progression of this disease. Thankyou. 


298 


Apr 3, 
2010 


10:30 AM 


The DMD I am on has not worked and I cant take the others due to the side effects 
that I worry about. My recent relapse has meant I now cant walk, but maybe i would 
be walking if these better new drugs were available faster. 
 
I don't believe any of the DMD are good enough to help with my MS 


299 


Apr 3, 
2010 


12:06 PM 
I find it very hard to deal with self injection and would be extremely happy if I could 
take a dmd orally. 


300 


Apr 3, 
2010 


2:21 PM 


I had my second attack last year in october, i was given steriods which helped greatly 
reduce my symptoms and stabilize me, i however still feel fatigue and run down a lot 
but wont go to the doctor unless i get severe pain and numbness because i have a far 
of facing the injections frequently and the thought of the lack of options available 
makes me not want to discuss my problems with joint pains, sometimes numbness 
etc. 


301 


Apr 3, 
2010 


2:56 PM 


I am a resident in Scotland.  The treatment I have recieved has been excellent.  The 
service from Clinovia and BUPA over delivery of the drug has also been first class.  
There is regular dialogue between the drug company and the specialist MS nurses. m 
Further i have moved inScotland from one health board to another area and the MS 
specialist NHS treatment was absolutely seamless and straightforward. 


302 


Apr 3, 
2010 


3:01 PM 


Injections are painful I have ended up with bruises, red marks and blotchey skin. I 
also got asked if I was a drug addict by one lady.its inconvenient and it constantly 
reminds you about your illness.during a holiday I had to go back to the hotel to 
adminster my injection, then there's having to get a letter and getting taken aside at 
the airport like a criminal. 


303 


Apr 3, 
2010 


3:21 PM 


Must admit I am happy to use Copaxone as prviously I was experiencing a lot of 
relapses ant these have lessened a great deal since I started on Copaxone. It is a 
great drug for me. 
 
I would love use a  a pill  as giving myself injections is so unpleasant---- and leaves 
me with sore patches 


304 


Apr 3, 
2010 


3:38 PM 


I have had bad ractions from taking my rebif in injection form and on the evenning of 
taking it,my body wants to shut down and not let me do alot,so it becomes very 
frustrating and i am becoming resentful of it,as i would like to be able to go out in the 
same evenng... 


305 


Apr 3, 
2010 


4:00 PM 


I am very pleased I am using Tysbri as it was my only option when my MS started to 
get Progessive Remitting Relapes. But I have to take a day off work every 4 weeks 
and travel to London which is expensive. I also worry about the risks and what it is 
doing. We need these drugs to be cleared by NICE to get my life back. 


306 


Apr 3, 
2010 


8:00 PM 


I had a very good relationship with copaxone and suffered very few and only mild 
relapses whilst I was on it. I felt I was almost cured. But I had sudden occasional 
attacks of chest tightness palpitations flushing and finally severe muscle spasms and 
pain in the muscles of my back and base of back causing me to worry about my 
safety if I continued to take the drug 


307 


Apr 4, 
2010 


7:23 AM 


I'm not currently on any disease modifying drugs becasue I haven't been diagnosed 
very long and we are waiting to see how frequently I have relapses. I currently take 
medication to help treat some of the symptoms I am left with permanently, but they 
don't help at all when I have a relapse. My specialist is hopeful that the tablet version 
of the medication will be available once we are in a position to make a decision about 
diease modifiers. I want MS to have as little impact on my life as possible - but that's 
proving to be a real challenge. Trying to hold down a job with MS (and employer's 
and colleagues' attitudes towards it) the debilitating effects of relapses and trying to 
live a normal life is very difficult. I'd welcome anything that would make it easier and 
'normalise' it. 


308 


Apr 5, 
2010 


8:29 AM 
die genannten medikamente sind eher schädlich,da ms keine autoimmunerkrankung 
ist sonder venösen ursprung ist 







309 


Apr 5, 
2010 


10:28 AM 
i take ldn but not being well off i strugle paying for script and ldn  could do with help  
thanks mjherbert 


310 


Apr 5, 
2010 


11:33 AM 
I have no side effects using Copaxone - however I do not feel any effects at all, and 
has not stpped my condition worsening slighty 


311 


Apr 5, 
2010 


7:11 PM 


The relapses are very distressing and completely disrupt my life. I find it difficult to 
plan anything such as a holiday due to the uncertain nature of MS. Taking syringes 
abroad is a nightmare, an oral drug would be much better. The injections are difficult 
with the numbness in my fingers and hands. 


312 


Apr 5, 
2010 


7:47 PM Copaxone bruises me and gives me very hard itchy skin. 


313 


Apr 5, 
2010 


8:53 PM 


I had taken Avonex for 19mths and then experienced tripping up and leg stiffness 
and loss of balance came off the drug for 10months and started Rebif and took it for 
13months still have leg stiffness.  Stopped Rebif 3 months ago and my walking is 
much the same but my balance has improved, but I am  experiencing more 
numbness in my fingers hands and feet. 
 
I may have to start back on Rebif, but I would prefer if it was in tablet form for the 
long term medication. 


314 


Apr 5, 
2010 


9:27 PM 


Avonex was so wrong for me ,I became scared of the deep injection & my husband 
often had to do it for me.The side effects were awful & I was so miserable in the end 
I had a break of around 4 months then went on to copaxone. 
 
I now feel ruled by injections in a way that I do not feel by various oral tablets I take 
for ms symptoms.I have often felt like giving up on injecting but continue as there is 
no alternative & I want to lessen my chance of relapse,but I would benefit so much 
from an oral drug.My quality of life & body would be greatly improved. 
 
Surely an oral drug will be cheaper too in the long run. 


315 


Apr 6, 
2010 


4:09 AM 
I was on beta seron, never fellt any benefit from the drug, but experienced many side 
effects 


316 


Apr 6, 
2010 


9:45 AM I do think the medication works as I haven't been hospitalised for s few years. 


317 


Apr 6, 
2010 


12:29 PM just been diagnosed 


318 


Apr 6, 
2010 


2:31 PM I 


319 


Apr 6, 
2010 


4:18 PM 
only had about 2 relapses but have had cancer twice over last 9 years slowed me  
down a bit more. 


320 


Apr 6, 
2010 


6:41 PM when i have relapses the dmd makes the relapse worse after administration. 


321 


Apr 6, 
2010 


7:09 PM 


Since using these drugs my MS has improved and I have spent more time in 
remission than previously this was also shown when I stopped taking the medication 
for 3 months and then experienced my first relapse in 18 months 


322 


Apr 6, 
2010 


7:40 PM 


Copaxone has left 'dipping' all over my body, (legs on both sides, buttocks on both 
sides) and although Tysabri seems to be working, it doe take two days out of my 
month, so a tablet would be so much easier to manage.  It would also allow me to 
manager my life a little further.  However..................Tysabri works for me and does 
seem to be preventing this from getting un-manageable, so unless the tablets does 







the same would stick with Tyasbri. 
 
I am also aware, this does not work for all, but it does for me!! 


323 


Apr 6, 
2010 


8:46 PM 


I have tried rebif and liver function was out to often then tried copaxonne but had to 
stop due to injection site reations.Later found out i have diabetes which may have 
contributed to skin taking longer to heal. 
 
I now take no diesese mod drug and am having a relapse for the first time in a few 
years. 
 
A pill would be a wonder. 


324 


Apr 6, 
2010 


8:55 PM 


The effect of the unpredictability of relapses is at times challenging and distressing.  
The impact is not only on myself but on family and friends.  I find the treatment of 
steroids for relapses extremely unpleasant.  I often have a low lymphocyte count 
(which brings different side effects) as a result of the Avonex and have occasionally 
had to have a break from treatment. The decision to continue with Avonex is 'on 
balance' with the hope that it reduces frequency and severity of relapses, as the side 
effects of the Avonex also impact on daily living.  Any opportunity to reduce these 
negative results would enhance my life. I remain very active and have a positive 
approach to life but believe if there are alternative treatments that reduce the 
negative aspects of both relapses and current treatment this has to result in a 
reduction of costs to the NHS and Social Care system as a whole. 


325 


Apr 6, 
2010 


10:23 PM I would like my life and my future back. 


326 


Apr 6, 
2010 


11:29 PM 


The relapses have not ceased. I was free for a while when having treatment with 
Mitoxantrone and just after. It is milder but there's a gradual downturn again.  
 
There MUST be something better. What is the comparative cost? I wonder... 


327 


Apr 7, 
2010 


8:20 AM 
Really bad side effects, bruising horrific that leave lasting bruises and soreness - looks 
wierd and makes people look at you funny. 


328 


Apr 7, 
2010 


8:46 AM 


I never really  experienced major relapses per se, even before the drugs. Have been 
dxed 20 years. I used to get flare ups for the first 5 years or so whilst taking meds I 
would get the standard symptoms but nothing major. Have been without meds for 2 
years and not had any major incidents. Very scared about where this is going...... 


329 


Apr 7, 
2010 


10:39 AM 
My drugs work at slowing the eventual, and guaranteed, development of my MS.  In 
this situation I'm VERY prepared to feel crap for 3 days rather than 7 per week 


330 


Apr 7, 
2010 


11:12 AM 
I have questions about whether the drug is working versus the relapse is not as bad / 
not as frequent as it could be if I weren't on the drugs. 


331 


Apr 7, 
2010 


11:27 AM needles also scare/worry others 


332 


Apr 7, 
2010 


11:56 AM Still having side effects even though i have now been using avonex for six years. 


333 


Apr 7, 
2010 


11:58 AM 


I administer Rebif manually on a Monday, Wednesday and Friday, and always feel 
more poorly on these days, i.e. more headahes and even Migraines which I never 
suffered from before. I am currently relapsing and feel very poorly. I am currently 
taking Pregabalin to ease the pain, but I feel I'm getting worse, not better. I see my 
MS nurse on Friday, and will raise these issues with him. I am going to enquire about 
LDN, as this seems to be the only drug which is having any positive effect on MS 
symptoms. 


334 
Apr 7, 
2010 


I use hyperbaric oxygen and have only had two or three relapses While using it for  
the last  ten years 







12:13 PM 


335 


Apr 7, 
2010 


1:21 PM 


I have only been taking Copaxone for 6 months, but it has made a significant 
difference to my overall health, and I have felt much better since taking it.  It hasn't 
solved all my relapses, but it has certainly helped.  I don't find the injections arduous, 
although remembering to take it out of the fridge in time to come to room 
temperature can be a challenge! 


336 


Apr 7, 
2010 


1:46 PM 


from being on these ijections for 5 years I have lumps, bumps & redish/purplish 
marks over my buttocks and abdomin, they are quite sore and very unsightly.  It is 
very often painful on injecting. I am not 100 per cent sure what course my disease 
would of taken without these drugs but I, myself do feel they have helped 
immensley. 


337 


Apr 7, 
2010 


3:14 PM 


I have been taking Copaxone for 7 months and am just experiencing my first relapse 
since commencing the treatment. 
 
Previously, relapse 1- May 2004, relapse 2- Dec 2008, relapse 3 -April 2009, relapse 
4- March 2010. 
 
There has been a wider gap between relapses since Copaxone than immediately prior 
to starting injections.  
 
I make an assumption that I may have relapsed before now and/or that relapse could 
have been more severe than without Copaxone. This currnet relapse has been 
described by a neurologist as a bad brain-stem relapse and has therefore affected 
several aspects of my daily life including marked speech slurring, pain, mobilty and 
severe fatigue.  
 
Aside from itchy, raised lumps on injection site that are just beginning to be less 
pronounced, I feel that I have not experienced any side effects. 


338 


Apr 7, 
2010 


3:43 PM 


I have been on Copaxone for nearly a year now and during that time I have suffered 
a few relapases, which have required IV steriods.  I think Copaxone has probably 
helped reduce the severity of the relapses but I need to self inject every day and use 
different sites each day which takes some planning and organisation. 


339 


Apr 7, 
2010 


4:26 PM 


Relapse are horrible. They scare me and my husband. We are never sure how much 
more disability I will gain or whether I will improve at all. They take months and 
months ut of my life and often a year or more to get better. 


340 


Apr 7, 
2010 


4:47 PM 


I had a total of 13 relapses over the first 2 years of being dx I was on Avonex for 1 of 
those years but I was still having relapses I started Tysabri on August 08 and haven't 
had a relapses since the Tysabri has giving me my life back 


341 


Apr 7, 
2010 


5:17 PM 
injections frighten a lot of people even my children know I do it but will not see me 
do it so taking a pill would be great.  Plus, you can take the pills out with you. 


342 


Apr 7, 
2010 


6:40 PM 


i started taking avones combined with metylperdeniloson in high dosag from 2001 as i 
get diognised as the same year in 2005 i lost my eyesight which again having streoid 
injection for 5 days in hospital 2 times a day i got back to normal.in 2007 i stopped 
taking the treatment comletlyin 2010 i started having  trigiminal neuroligia which 
lookes like another relaps because i became paralise in my left side of my body 


343 


Apr 7, 
2010 


7:28 PM 


I have been told by my consultant that I have to come off tysabri by the end of this 
year, so getting fingolimod licensed as soon as possible is important because tysabri 
has changed my life for the better and to lose that is going to be very hard.  The only 
thing is that I have been told that I have to be off tysabri for a minimum of six 
months so not looking forward to that period with no meds. 


344 


Apr 7, 
2010 


8:53 PM 


I would like to be able to try LDN as it seems to have worked for so many MS 
sufferers, so far no drug treatment I have expreienced has had any positive effect on 
my MS symptoms 


345 


Apr 7, 
2010 


10:04 PM 


I feel very lucky to have the ease of use with the Rebismart and not having to be the 
'patient', I can do all of my injections myself. However, my arms and legs are dotted 
with skin reactions, when I wear a swimming costume on holiday, I feel I need to 







cover up all the time. I would welcome an oral drug, so long as the side effects were 
similar, so that I could lead a more normal life. 


346 


Apr 8, 
2010 


9:39 AM 


Lack of support from GP (pleads ignorance), instead referred to specialist (a long 
journey away) for answers - cannot get appointment with specialist just have to wait 
my turn months ahead.  Regular contact from somebody/anybody would be good - 
just a phone call.  Support is needed generally for people with MS - it can be very 
lonely. 


347 


Apr 8, 
2010 


10:09 AM I AM NOW 53 HAD MS SINCE i WAS 16 


348 


Apr 8, 
2010 


2:57 PM To date and extremely fortunately,  I only have monthly B12 injections 


349 


Apr 8, 
2010 


3:52 PM 


Every time I have a relapse I worry that i won't recover from it. Always leaves me 
physically worse off than I was before, so it's really important to me that I am on the 
drug that most effectively prevents relapses. 


350 


Apr 8, 
2010 


3:59 PM 


I was stopped from taking Betaferon due to attempting suicide after 6 months of 
being on the drug.  I was then commenced on Copaxone, but continued to have 
regular relapses despite being on it.  It was then decided that commencing Tysabri 
would be the best option.  I now have very few new symptoms and have only had 2 
relapses whilst taking this drug - although I do worry about PML.   
 
As I expected, none of the drugs have improved my disability, but I feel at last that I 
have plateaued. 


351 


Apr 8, 
2010 


4:29 PM 
I can be kept awake at night unable to sleep, due to the side affects of my Rebif.  
Therefore making me much more tired the following day. 


352 


Apr 8, 
2010 


5:00 PM i always tolerated the drugs pretty well 


353 


Apr 8, 
2010 


6:18 PM Mot convinced these drugs actually work 


354 


Apr 8, 
2010 


9:55 PM 


One of my relapses that i had a few years ago was in my eyes. Everything was out of 
focus and i couldn't see anything past a certain point at the corners of my eyes. I felt 
very frustrated and depressed as i had only just gotten over a previous relapse in my 
leg and couldn't feel or use it properly for a few weeks. Having to try to inject myself 
only made me feel worse. 


355 


Apr 8, 
2010 


11:53 PM 


Capoxone has had such a positive impact on my illness in terms of fatigue and my 
general well being.  I'd love to take a drug that improved my health to this extent, 
with minimal side effects in oral form. 


356 


Apr 9, 
2010 


6:05 AM 
In all examples a MS sufferer including myself feels isolated - there is no practical 
support system and very little understanding amongst others about this disease. 


357 


Apr 9, 
2010 


10:53 AM Please live our lives for a day. 


358 


Apr 9, 
2010 


11:26 AM 
i worry about drug dependency for this illness and especially if efficacy has yet to be 
proven. 


359 


Apr 9, 
2010 


12:10 PM 


Each injection site becomes sore and swollen.  I have had horrific skin reactions with 
my skin coming apart, being infected and now scarred.  I do believe in the medication 
which is the only reason that I can continue with the injections because it is keeping 
me well but it does takes its toll on all aspects of my life. Im am truely hoping that it 
will become available to me in tablet form. 


360 
Apr 9, 
2010 


I have never had any side effects with taking this drug. I just cannot bare injecting 
my self and a pil would be so simpler. 







12:36 PM 


361 


Apr 9, 
2010 


1:02 PM 


when I first started to inject with avonex I had mild side effects but after injecting for 
18 months the side effects returned with a vengance I was completely unable to 
function for 3 to four days after injecting.  I was then put on copaxone but I had 
severe injection site reactions which resulted in having to take steriods to clear up the 
injection sites.   As a result of this I haven't been taking any modifying drugs for 
approximately 2 years and boy do i know about it because the relapses are coming 
thick and fast. 


362 


Apr 9, 
2010 


1:45 PM 


Re relapses - unpredictability of them - dont know whats round the corner.  
 
 
 
Re Avonex - often experience mega 'hangover' feelings morning after, but not 
moaning as know Im one of the luck ones who've been given chance to take it. 


363 


Apr 9, 
2010 


1:52 PM 


in my case , eventually my blood readings became abnormal. I am actually quite 
gratefull that there is a treatment that has worked for me ( 15 months no relapses ) , 
on betaferon. Although you wonder , in this day and age a pill cannot be made more 
available. Betaferon is a delicate substance. My job and lifestyle require(d) extensive 
travelling and this is curtailed by MS and carrying betaferon. If there could be a 
"normal" stable version i.e. a pill , i could potentially go back to having a normal 
lifestyle and contribute again. 


364 


Apr 9, 
2010 


2:51 PM 


I am saddened that i inject every day knowing that the drug i am injecting can only 
reduce relapses by a third....which seems a small return for the pain, trauma and 
anxiety I put myself and those around me through to get it into my system! 


365 


Apr 9, 
2010 


3:26 PM 
I expected it to have worked by now but the MS nurse said it may be working where 
I can't see it 


366 


Apr 9, 
2010 


3:44 PM 


i dont think we get told enough about why a consultant has chosen  the 1 he puts 
you on , and i dont think you get enough support after a relapse and you can never 
get a ms nurse at weekend  and its not like to plan to have a relapse at weekend 


367 


Apr 9, 
2010 


3:54 PM 


I have been very fortunate. During the time I have been taking REBIF I have had no 
major relapses and this followed a few years of relapses and steroids etc. I am not 
oblivious to the fact that I may still have relapses in the future and I do have to 
endure the effects of things that have happened in the past. 
 
 
 
I am also astounded by the industry that is around the medication. Private nurses 
coming to the house to train you to use it. Refrigerated delivery vans to the house. 
Dedicated phone lines with the manufacturer and distributer. Monthly sharps boxes 
and disposals. My GP told me, because it came up on his system, even though he was 
not paying, it cost nearly a thousand pounds a month. That is a lot of money to pay 
out on any person in a credit crunch! And that does worry me. This drug has helped 
change the course of my MS and I have the distant worry that it might be withdrawn. 


368 


Apr 9, 
2010 


4:17 PM 


disease modifying drugs have been very helpful for me but injecting is uncomfortable 
and i have had some side effects and skin problems, however i feel it is a small trade-
off for the effect of being well. 
 
 
 
i would be very interested in taking a pill instead of injecting but would also be 
anxious now about changing my treatment in case it affects my health and causes a 
relapse. 


369 


Apr 9, 
2010 


4:29 PM 


The Rebif was unsuitable for my body to cope with the awful side effects. I then went 
on Capaxone which to date I tolerate, but due to injecting I am getting problems. 
These range from injection site swelling, irritation, redness, and muscle loss. I have 
found due to taking Capaxone I have suffered far fewer relapses. 







370 


Apr 9, 
2010 


4:56 PM 


I have been on Betaferon since Sept 1996. I used to have 3-4 relapses a year I have 
not suffered any since starting the treatment. My walking ability has slowed down 
over the years and I tire easily when doing housework but this is nothing compared 
to the way a relapse affected me. 


371 


Apr 9, 
2010 


5:59 PM 
I am at the moment in a very bad relapse i can hardly walk now and in a lot of pain 
and bad spasticity 


372 


Apr 9, 
2010 


6:07 PM 


After experiencing really nasty site reactions, panic attacks, fainting and therapy 
sessions and seen the stress this has caused to my family (and to myself), the 
thought of being free of all this fills me with hope. Every time i have to inject I wish 
there was another way. 


373 


Apr 9, 
2010 


6:20 PM 


I was very fortunate, in that I was given the opportunity to try Rebif quite soon after 
diagnosis. It has worked incredibly well for me  and has (in my view) reduced my 
relapses by 80 per cent.   
 
I have never had bad side-effects, but just get big red blotchy marks.  That's nothing.  
 
I used to have to pay for it and it cost a great deal of money. The risk-sharing 
scheme was a life-saver.   
 
I have only 3 more lesions in the last 10 years and 4 significant relapses. 
 
t relapse causes permanent damage - so for me, relapses=damage=progression.  
 
The damage is slight, compared to so many other more disabled people.  I have 
balance problems, memory loss, neuropathic pain, hemiparesis and some vision 
problems and fatigue. 
 
 
 
I can't work as a classical musician any more as I just don't have the inner strength.  
The invisible symptoms of MS can be awful and as they are invisible, how can you 
quantify them?  I would not like to try to  apply for benefits as I can't prove to 
someone how much MS has changed my life.  
 
 
 
Without Rebif, I am sure that I would not be able to walk.   
 
I also take LDN which has given me back full bladder function, which is an incredibly 
important factor for people with MS.  Removing the risk of having to use catheters 
may even save me from an early death.  
 
 
 
At the time of my diagnosis in 2000, the MS Society was not a big part of my life. The 
perception of the MSS was that it is very medically conservative and only interested in 
paliative care.  
 
Things have improved. Thanks to the message forum, we can swap information and 
experiences and I have learned a huge amount about MS.   
 
Back in 2001, the 'other' MS charity with a magazine (New Pathways) was very anti-
DMD and this was a cause of great emotional discomfort.  I still haven't forgiven them 
for their attitude and probably never will.   
 
At least the MSS discusses other treatment options and although it can't endorse 







alternative therapies or drugs as nothing works for everyone, at least they have had 
the open-mindedness to discuss drugs and therapies and for that I thank you. 
 
For me, Everyday Living is a lifeline. I would like to say a million thanks for this 
website. 


374 


Apr 9, 
2010 


7:04 PM waiting for liberation treatment...hoping to forget about the drugs 


375 


Apr 9, 
2010 


7:12 PM I am currently on the  Dacluzimab drugs trail. 


376 


Apr 9, 
2010 


8:06 PM 


Although I was offered disease modifying drugs in 2005, having at that stage had 
enough relapses to qualify, in consultation with my GP I decided that it was not 
appropriate for me. I went instead to the Royal London Homeopathic Hospital, who 
discovered a vitamin deficiency which is now being treated, as well as prescribing 
homeopathic remedies. I have not had a significant relapse since. 


377 


Apr 9, 
2010 


8:20 PM 


I have never been offered any DMD's in the 7 years I have been diagnosed. It 
saddens me that I now find that they arent recomended for people after 6 years DX 
and feel I have "missed the boat". 


378 


Apr 9, 
2010 


8:47 PM 


To take a pill would be more comfortable, than having an injection, and dreading the 
side-affects that you know come next.  My children would benefit from this as well i 
think, as they know what to expect from their mum on my chosen day. This injection 
always affects me the next day. 


379 


Apr 9, 
2010 


10:48 PM 


you have nothing to compare it to so difficult to judge what impact it is having you 
just hope it is having some effect on reducing the number and severity of relapses.  A 
pill would be wonderful. 


380 


Apr 10, 
2010 


2:57 AM 
our neuro and their nurses should be supportive, I know our NHS is going through 
rough times but things are changing slowly but surely i hope 


381 


Apr 10, 
2010 


8:28 AM Infections and bruising in the injection sight. 


382 


Apr 10, 
2010 


8:45 AM 


I have had to seek help for depression and feelings of worthlessness, due to a feeling 
that there was no way to cope with this debilitating disease. Any treatment that 
would improve all MS sufferers quality of life must surely be considered as 
worthwhile. Pain and fatigue can be almost unbearable.  
 
I know what it's like to have to stay in hospital for drug treatment (steroids), and to 
have the option to self medicate, without needles or stayover, would be immensely 
positive. 


383 


Apr 10, 
2010 


10:26 AM Only as per the last question box. 


384 


Apr 10, 
2010 


10:40 AM 
A relapse for me is overwhelming, affecting my physical mobility by 75 per cent+  
e.g. I can't even crawl very well to get to the toilet 


385 


Apr 10, 
2010 


12:10 PM 


I'm afraid of needles so self-administering Rebif/Copaxone was a horrible experience 
for me. I experienced the post-injection reaction associated with Copaxone (feels like 
a mixture of heart palpitation - asphyxia - anaphylactic shock!) which was pretty 
terrifying. The tissue on and around injection sites is permanently damaged from sub-
cutaneous injections.  
 
Switching to weekly intra-muscular injections (Avonex) has been better but I need to 
go to my GP for the injection as I cannot bring myself to do it. I also suffer muscle 
spasms and debilitating flu-like symptoms after the treatment, this still occurs 
regularly despite being led to understand that the side effects would disappear over 
time (I have been taking Avonex for over 2 years now). 







386 


Apr 10, 
2010 


1:46 PM 
Can not add anything at the moment as due to embark on a course of disease 
modifying drugs 


387 


Apr 10, 
2010 


2:01 PM 
the issue of delivery means you have to plan and arrange, life would be easier if you 
could pop down the chemist for a few pills. 


388 


Apr 10, 
2010 


2:12 PM 


At present I am waiting to see my consultant regarding injection side-effects 
(Betaferon). After a number of years injecting, I seem to be having side effects (legs 
seem to be extremely heavy and awkward to move and sometimes I cannot move at 
all, like I am paralysed. This makes me feel very angry and takes away my 
independence.  I am told that nobody else as reported any similar problems (I am 
aware however, of other patients coming off the injections due to similar problems).  
 
The injections now cause me to have a bad day, every other day, this as a massive 
impact on my working life and more importantly my home life. 
 
 I am lucky that I have an understanding employer who has agreed for me to work 
from home part of the week and when I am having problems (mobility wise). This I 
have found very useful, helping me from a fatigue point of view as well as allowing 
me to continue to work.  
 
My independence is very important to me, as is my family. I have no problems with 
needles and although sometimes awkward I am not bothered about injecting myself.  
 
In saying that not all people are as easy with needles or injecting (as a personal 
friend of mine, panics every time they have to inject). Therefore, an oral form of 
medication would seem an easier solution to the current form of injection. 


389 


Apr 10, 
2010 


4:41 PM 
ms is very life limiting and if you have ms you need all the drugs available to deal 
with this condition and taking a tablet would be so much better 


390 


Apr 10, 
2010 


5:30 PM 


I'm 25, I started on avonex and stayed on it for as long as I could even though I 
missed two days out of every week because I suffered really bad migraines, felt sick 
and was really nasty, so I had to stay in bed all because I'm scared of needles and 
did'nt want to have to inject myself.   Then I plucked up the courage and stared 
copaxone, I kept getting infections, It got to the point it was one every week, then I 
went on rebif and I got really depressed and when I was'nt depressed I was really 
nasty so I'm off them now and not doing well at all, I can't do much and when I try 
and do the tiniest thing I'm exhauted, like just having a shower or just getting 
dressed, my legs are bad, balance is bad, my lower back is sore all the time, 
sometimes can't hear well, get blurred vision, sometimes can't smell or taste much if 
anyone has had that, I never use to have pain but I do now all the time, I would just 
like something simple like a pill to help me and none of these scary treatments like 
needles and infusions and so on, please nomore pain!! 


391 


Apr 10, 
2010 


8:35 PM 


Flu like side effects bad at first when injecting disease modifying drug. 
 
Concerned taking too many ibuprofen to combat the side effects  
 
MS Fatigue increasing relentlessly. 


392 


Apr 10, 
2010 


10:23 PM 


Relapses are seriously worrying as you don't know if it will be permanent damage, 
how soon and when you recover. or how long the relapse will last. 
 
I worry about having to rely on the DMD more so the way it is administered at 
present and just how helpful it would be for me. 


393 


Apr 11, 
2010 


5:25 AM 


i have been dignosed with ms for 13 years & recently had eurodynamics which 
showed up stress related bladder i dont understand this as wen i get urge to go to 
toilet i cannot get there without part or full leakage,i cannot hold my urine in at 
all,and because i havent got urgency the specialist will not perform bottox op on my 







bladder but maybe streaqtch bladder in my thoughts wouldnt this make my bladder 
worse as in not being able to hold urine 


394 


Apr 11, 
2010 


7:36 AM I am only ever given steroids for ms flares and i hate the side effects of them. 


395 


Apr 11, 
2010 


9:44 AM I am scared about the side effects of taking any drugs. 


396 


Apr 11, 
2010 


10:58 AM 
Travelling abroad can be a concern with the need to carry additional items; find a 
fridge etc 


397 


Apr 11, 
2010 


12:49 PM 


I started taking beta interferon 3 years ago and suffered 2 relapses, shoirtly 
afterwards. These relapses were disabling and I was unable to walk for 5-6 days. My 
GP prescribed steroids, at the latter of these attacks.  I have been relapse free for 
over 2 years. I recently received vaccinations(5 months ago) prior to a holiday in 
Eygypt and unfortunately I have been unwell since. My MS symptons have all 
returned and are only now beginning to ease. I can still walk independently for a 
short distance, with regular and frequent breaks. Despite seeking medical advice prior 
to these vaccinations, when I was told it would be ok to take these vaccinations 
whilst receiving interferon, my body reacted badly both physically and mentally. 


398 


Apr 11, 
2010 


1:24 PM 


I have persevered with the inconvenience of injections because the relapses would be 
worse. The injections require a bit of planning and some symptoms on the day of 
injection, but I feel this is worth suffering to minimise the likelihood of another 
relapse, and the inevitable worry and complete dependence on family to care for me 
that would result. A daily tablet, although also likely to have side effects, would be so 
much simpler. I also have needed to work from home on the day of the drugs 
delivery as there is no one to leave refrigerated drugs with, thus taxing my 
employer's patience since they do not really allow working from home. I am lucky 
that I am able to do this, since they respect the DDA. 


399 


Apr 11, 
2010 


1:57 PM 


When I was on copaxone, my blood suagrs wwere not under control (Type 1 
diabetic), when I spoke to the MS nurse and the Consultant that couldnt help me. It 
was only when i pushed that the MS nurse wrote to the drug comapny and they said 
that the absorption rates could be affected if both drugs were injected in the same 
area. i never injected insulin where I injected copaxone, but it was close, say at least 
3 cms away. I dont inject insulin in  my legs anymore and I came off copaxone 
becasue of this and also becasue my leges were so sore with lumps and swellings 
from the injections. I think that becasue my Neurologist doesnt know the answers to 
my questions and neither does the nurse, they are pretty useless and wheras I once 
had faith in them i now cosnider them to be superfluos to my requirements. there is 
no cure, there is no treatment, there is no hope. 
 
Sorry about my spelling, my ON has left me unable to see propeerly. 


400 


Apr 11, 
2010 


5:15 PM 


I am very grateful that I get a disease-modifying drug. After managing pretty well for 
many years, my MS had started rapidly to worsen, with relapses happening every 
four months of so. I had to stop going into the office to work, though was fortunately 
able to continue to work, albeit for reduced hours, from home. I could see all to well 
if the progression had continued, I'd soon be unable to walk at all. These days I can 
still walk around the house (and have not yet been forced to move) and, on a good 
day, I might be able to walk some distance outdoors too. It's not much, and my life is 
very limited compared with how it used to be, but it's something. The interferon has 
stabilised the disease for now and, although some symptoms continue to worsen, I 
have not had a major relapse for several years now. If only it didn't mean sticking 
needles in myself... 


401 


Apr 11, 
2010 


10:14 PM 


I am only recently diagnosed, and have not yet had the consultation at which we will 
discuss treatment options.  However, as my impairment due to MS is still relatively 
mild, I'm concerned that the conventional self-injected or hospital-administered DMDs 
would have a greater impact on present quality of life than the symptoms of the 







disease itself.  This may discourage me from accepting treatment.  I think I would be 
much more open to the idea of treatment if I knew it would not involve relatively 
unpleasant modes of administration, such as injections or infusions. 


402 


Apr 12, 
2010 


6:48 AM 


I have never been afraid of needles so the injhecting bit is only painful rather than 
frightening. I do suffer terribly from localised bruising at the site of the injection. 
They are painful and very unsightly. I cannot imagine the freedom and relief from 
these issues a pill would give me. 


403 


Apr 12, 
2010 


1:26 PM Whilst i am grateful to be on DMD's, it is a burden to be injecting copaxone everyday 


404 


Apr 12, 
2010 


2:19 PM Would love to have more freedom with the drugs as having to deal with the ms itself. 


405 


Apr 12, 
2010 


4:16 PM 


Although injecting myself daily is not a buddle of fun I feel it is a small price to pay, in 
the absence of oral drugs, to keep any relapses to a minimum.  
 
 
 
I look forward to oral treatment being available in the near future. 


406 


Apr 12, 
2010 


4:57 PM Have been lucky to have very few relapses and have only ever taken Amitryptiline. 


407 


Apr 13, 
2010 


7:20 AM 


When having a relapse i am unable to inject myself due to not being able to hold the 
injection or grip. The tablet would help me as well as my family, as i am still able to 
take tablets on my own and not being a burden to others. 


408 


Apr 13, 
2010 


9:39 AM 


I really haven't had a great experience of injecting.  Avonex in particular but 
Copaxone has cause long waste of muscles and uneven skin.  It also make it a lot 
harder to travel with these medications. 


409 


Apr 13, 
2010 


10:21 AM 


I had a sarcoma in my thigh 4 years ago in the exact spot I often used to administer 
Rebif at the time (I did rotate the site but used my leg quite often as it was easiest to 
do myself). Although no doctors have said that the injection was the reason for the 
cancer, it seemed very coincidental that it was that exact location. 
 
 
 
Last week I had a very severe allergic reaction to Copaxone after  injected, on both 
Tuesday and Wednesday nights, which caused an extremely itchy red rash over my 
entire body and face and made my lips, eyelids and throat swell up painfully. I have 
therefore now stopped taking Copaxone! 


410 


Apr 13, 
2010 


11:15 AM 


My experience with Avonex lasted almost 3 years, the very first time I ever took it I 
said to my wife that ive been given the wrong drug it was that harsh. 
 
However I stuck with it the side effects never really stopped more I just got used to 
them, I used to dread Fridays as that was injection day. It took until Wednesday to 
recover then ied have Thursday then the whole thing would start again. 
 
Anyway after nearly 3 years I experienced exactly the same really harsh side effects 
as when I first took it I was at home alone and to be honest it really scared me, so I 
decided to stop taking it. 
 
Since ive stopped taking it I have taken a single Aspirin a day and a Krill oil 
supplement and although incredible small I have had more of a response to these 
than I ever did to Interferon, I had a repeat mri when I moved and my Neurologist 
has told me there is no active lesions, so ime sort of at a loss really yes I would take 
another medication preferably a pill but it has to show  some sort of benefit as I am 
no lokger up for torture. 


411 Apr 13, The main issues with injecting daily is the skin site reactions, Lipoatrophy and getting 







2010 
12:35 PM 


help when injecting at sites that are hard to get to. 


412 


Apr 13, 
2010 


1:50 PM 
when I have a relapse and receive IV steroids I always suffer sever side effects for 5-
7 days post completion, followed by a slow recovery. 


413 


Apr 13, 
2010 


5:55 PM 


HAving MS is like suddenly being drawn into running a life long marathon.  Ok, so the 
challenge is on and it appears that for me there is no opting out.  Having relapses 
along the way makes it more like an obstacle course or steeple chase.  Having 
treatment or interventions that have side effects is like having to run uphill as well.  I 
am blessed in having a family who cheer me on, who will even run alongside me and 
hold me up when I stumble ... and they would rather I ran as smooth a marathon as 
possible. 


414 


Apr 13, 
2010 


6:18 PM 
I am certain that the drugs have stabilised my ms and have therefore improved the 
quality of my life. 


415 


Apr 13, 
2010 


6:41 PM 


I am having a relapse at the moment and the reality of my illness taking over my life 
so much so that I cannot function without an immense amount of support from all 
those around me is very scary.  I want to beat this illness, but know that there are 
times when I cannot. I know that I may soon need to start using disease modifying 
drugs, it has been discussed with my consultant, I have been put off by the method 
of administration. 


416 


Apr 13, 
2010 


7:21 PM 


they make my body sore and red it hurts when injecting and i find it hard to do as i 
can never find a place on my arms legs or bum with enough fat and i have scars on 
my stomache so cant go there so overall a nightmare. 


417 


Apr 13, 
2010 


9:12 PM 


Having only been diagnosed less than a year ago (and whilst encountering a trying 
20m period in the run up to diagnosis) the fear of intravenously or self-injecting 
treatments has really put me off taking any dmd's.  The taking of a pill for the 
condition would more likely satisfy the least level of change I feel I can cope with in 
dealing with this condition. 


418 


Apr 14, 
2010 


8:23 AM 


I have had problems with my blood tests since taking Rebif.  I have had continual 
problems with my liver function, although this has settled down, is still higher than 
the norm.  The rebif has affected my thyroid function also.  I am unsure that the 
Rebif is effective, as I have still experienced exacerbation of symptoms and mild 
relapses. 


419 


Apr 14, 
2010 


12:15 PM Today is the best I will ever be as my condition deterates dialy. 


420 


Apr 14, 
2010 


12:53 PM 


If it is safe, without major side effects and effect full I would clearly prefer daily pills, 
or better pills taken less than once a day, but they better be far more effective than 
interferon. It seems to be relative safe. 
 
 
 
By the way, I am a danish patient with MS, but I hope this survey could benefit MS 
patients in the hole of the EU 


421 


Apr 14, 
2010 


3:33 PM 


in my opinion, having been diagnosed with ms is bad enough,having to take time out 
for to attend         appointments for infusions, or having to have painful injections 
and feeling unwell afterwards,would not be my choice of treatment if i could take a 
wee pill every day! 







 


Appendix D: Free text responses to an open question on people’s main 
reasons for discontinuing the disease modifying drugs (Avonex, 
Betaferon, Extavia or Copaxone). 


Number Response 
Date Response Text 


1 


Mar 26, 
2010 9:19 


AM The Stress of injecting myself and did not seem to made a difference 


2 


Mar 26, 
2010 9:38 


AM Injection site reactions 


3 


Mar 26, 
2010 9:47 


AM Neurologist removed me as I kept forgetting to inject, 


4 


Mar 26, 
2010 


10:23 AM there were a number of reasons from allergic reactions and hardened skin 


5 


Mar 26, 
2010 


10:24 AM Side effects. 


6 


Mar 26, 
2010 


10:26 AM 
Contraindicated by blood results - low white cell count and problem with 
liver.  Also feeling low on Rebif. 


7 


Mar 26, 
2010 


10:44 AM Rebif- i suffered scar tissue and many skin reaction sites 


8 


Mar 26, 
2010 


10:53 AM It caused liver damage 


9 


Mar 26, 
2010 


11:27 AM could not cope with self injection 


10 


Mar 26, 
2010 


12:07 PM 
i developed a slight phobia of neddles and felt sick when i thought of taking 
my injection 


11 


Mar 26, 
2010 


12:07 PM severe side effects 


12 


Mar 26, 
2010 


12:21 PM Avonex , was getting too many relapses 


13 


Mar 26, 
2010 


12:28 PM taken off it 


14 


Mar 26, 
2010 


12:47 PM I moved from RRMS to Secondary Progressive 


15 


Mar 26, 
2010 


12:50 PM Neurologist suspecting SPMS 


16 


Mar 26, 
2010 


12:51 PM I couldn't inject myself, it was taking over everything else in my life !! 


17 


Mar 26, 
2010 1:08 


PM I went from RRMS to secondary progressive 







18 


Mar 26, 
2010 1:09 


PM side effects 


19 


Mar 26, 
2010 1:13 


PM chage from copaxone to betaferon 


20 


Mar 26, 
2010 1:37 


PM flu-like side effects 


21 


Mar 26, 
2010 2:03 


PM undesirable side effects 


22 


Mar 26, 
2010 3:14 


PM 
BETAFERON STARTED TO UPSET MY LIVER AND WAS TOLD BY DOCTOR 
TO STOP USING IT. 


23 


Mar 26, 
2010 3:53 


PM Development on NAB's and increase in relapse rate 


24 


Mar 26, 
2010 4:03 


PM 
Stopped Rebif as I was still relapsing twice a year, so after 2 years on it I 
was changed to Copaxone 


25 


Mar 26, 
2010 4:23 


PM Allergy 


26 


Mar 26, 
2010 4:46 


PM Side effects 


27 


Mar 26, 
2010 5:05 


PM Side effects 


28 


Mar 26, 
2010 5:07 


PM Had a severe bad reaction to it. 


29 


Mar 26, 
2010 5:07 


PM Avonex left me with severe side affects. 


30 


Mar 26, 
2010 5:16 


PM Felt generaly poorly. Aches,Stiffness,Depressed. Had two further relapses. 


31 


Mar 26, 
2010 5:44 


PM side effects 


32 


Mar 26, 
2010 5:49 


PM copaxone (5yrs) & rebif (3 yrs) had no effect 


33 


Mar 26, 
2010 5:51 


PM Intolerance resulting in skin abcesses and lowering of white blood count 


34 


Mar 26, 
2010 6:07 


PM 
I have recentley started taking Avonex but not been on it long enough to 
comment as yet. 


35 


Mar 26, 
2010 6:15 


PM couldn't inject myself - despite hypnotherapy! 


36 


Mar 26, 
2010 6:29 


PM 
I found the self injection too stressful.  I could not come to terms with it 
having a deep fear of needles 







37 


Mar 26, 
2010 6:31 


PM Drug worsened my crohns disease 


38 


Mar 26, 
2010 6:32 


PM side effects (raised liver function) 


39 


Mar 26, 
2010 6:33 


PM transferred to tysabri 


40 


Mar 26, 
2010 7:00 


PM Consultants advise 


41 


Mar 26, 
2010 7:03 


PM I started taken Tysabri (natalizumab) 


42 


Mar 26, 
2010 7:03 


PM neutralising antibodies - Rebif 


43 


Mar 26, 
2010 7:04 


PM Bad reactions to injection site,  anxiety at having to inject 


44 


Mar 26, 
2010 7:12 


PM sise affects of rebif unbearable i now take copaxone 


45 


Mar 26, 
2010 7:12 


PM kept having relapses 


46 


Mar 26, 
2010 7:41 


PM no impact 


47 


Mar 26, 
2010 7:46 


PM Wanting to have a baby 


48 


Mar 26, 
2010 7:47 


PM Cosultant felt that drug was no longer effective 


49 


Mar 26, 
2010 7:58 


PM Avonex wiped my white cell, fatigue, suicidal 


50 


Mar 26, 
2010 8:21 


PM side effects 


51 


Mar 26, 
2010 8:41 


PM Fat atrophy at injection site 


52 


Mar 26, 
2010 8:49 


PM NABs on Rebif 


53 


Mar 26, 
2010 8:56 


PM antibodies in blood results meant a change needed to DMD 


54 


Mar 26, 
2010 9:12 


PM reaction to inections 


55 


Mar 26, 
2010 9:17 


PM Allergic reaction to Copaxone 







56 


Mar 26, 
2010 9:23 


PM got on trial plus poor efficacy 


57 


Mar 26, 
2010 9:52 


PM side effects 


58 


Mar 26, 
2010 


10:18 PM MS nurse & consultant's advice 


59 


Mar 26, 
2010 


10:19 PM I had more relapses, although short lived, whilst on Rebif than without it 


60 


Mar 26, 
2010 


11:40 PM Consultant didn't think it was helping me- I agreed 


61 


Mar 27, 
2010 


12:22 AM INCREASE IN RELAPSES AND NEW BRAIN LESIONS. 


62 


Mar 27, 
2010 2:05 


AM liver funtion 


63 


Mar 27, 
2010 7:50 


AM 
avonex was not very effective in controlling my relapses so i was transfered 
on to rebif 44mg. 


64 


Mar 27, 
2010 8:08 


AM 
I took Rebif following participating in a trial for Cladrabine but it made me 
feel sick. 


65 


Mar 27, 
2010 8:32 


AM it made me depressed 


66 


Mar 27, 
2010 


10:03 AM Side effects 


67 


Mar 27, 
2010 


10:24 AM Side effects and horror at self injection 


68 


Mar 27, 
2010 


10:47 AM 
It was not stopping my relapses, caused me distress taking it. Now on 
Tysabri every four weeks. 


69 


Mar 27, 
2010 


10:51 AM advised to stop due to blood abnormalities 


70 


Mar 27, 
2010 


11:40 AM side effects 


71 


Mar 27, 
2010 1:59 


PM 
rebif - causing more pain than helping.  Reaction marks & stomach/bowel 
issues too painful to continure 


72 


Mar 27, 
2010 2:06 


PM I hated the needle, the bruises and needle marks and the side effects 


73 


Mar 27, 
2010 2:10 


PM extra pain with Copaxone 


74 


Mar 27, 
2010 2:31 


PM Allergic reaction with Betaferon 







75 


Mar 27, 
2010 2:35 


PM Rebif: had as many relapses per annum as not taking any drugs at all 


76 


Mar 27, 
2010 3:41 


PM change from Betaferon to Rebif on hospital advice 


77 


Mar 27, 
2010 4:01 


PM severe reaction to betaferon in my leg left me unable to walk. 


78 


Mar 27, 
2010 4:08 


PM Neurologist agreed it wasn't helping 


79 


Mar 27, 
2010 6:05 


PM side effects 


80 


Mar 27, 
2010 6:13 


PM allergy to avonex 


81 


Mar 27, 
2010 6:32 


PM I wanted to change to a drug that I only ad to take once a week. 


82 


Mar 27, 
2010 7:28 


PM injection site ulcers 


83 


Mar 27, 
2010 7:29 


PM NAB (Rebif) 


84 


Mar 27, 
2010 7:42 


PM Had problems with my blood. Consultant decided to stop previous drug. 


85 


Mar 27, 
2010 7:43 


PM Could not afford it and hated shots 


86 


Mar 27, 
2010 8:10 


PM It affected my Kidneys. 


87 


Mar 27, 
2010 9:26 


PM 
I had to inject and found this impossible because of pain and after effects 
etc 


88 


Mar 28, 
2010 8:56 


AM It was far too painful. 


89 


Mar 28, 
2010 


10:05 AM depression (Avonex) 


90 


Mar 28, 
2010 


12:35 PM started tysabri 


91 


Mar 28, 
2010 1:59 


PM Side Effects 


92 


Mar 28, 
2010 3:31 


PM side effects and injection skin damage 


93 


Mar 28, 
2010 4:11 


PM didn't work for me 







94 


Mar 28, 
2010 4:31 


PM 
I didn't like giving myself the big injection (Avonex) once a week, I ended 
up injecting into my thigh bone by mistake and that WAS painful!! 


95 


Mar 28, 
2010 5:33 


PM just on steroids for 5 days 


96 


Mar 28, 
2010 5:54 


PM I developed a resistance to Avonex & no longer effective 


97 


Mar 28, 
2010 5:57 


PM had a reaction to it 


98 


Mar 28, 
2010 8:20 


PM was found to have more lesions and so started on Tysabri 


99 


Mar 28, 
2010 8:21 


PM Was not working 


100 


Mar 29, 
2010 3:26 


AM side effects 


101 


Mar 29, 
2010 8:38 


AM trying for a baby 


102 


Mar 29, 
2010 8:41 


AM My difficulties gradually stopped 


103 


Mar 29, 
2010 


10:10 AM the side affects, and they did not reduce the relapse rates 


104 


Mar 29, 
2010 


10:13 AM 
copaxone wasn't working for me and with rebif I was have severe site 
reactions 


105 


Mar 29, 
2010 


10:33 AM bad reaction at injection sites 


106 


Mar 29, 
2010 


10:35 AM 
I changed from Avonex, which did not seem to be working so well, to Rebif 
which it was thought would work better. 


107 


Mar 29, 
2010 


10:39 AM side effects 


108 


Mar 29, 
2010 


10:52 AM swollen ankles, injection site psoriasis 


109 


Mar 29, 
2010 


11:09 AM 
injection site reactions on Rebif - inflammation on site & muscle athrophy, 
now on Avonex 


110 


Mar 29, 
2010 


11:09 AM Negative reaction to medication 


111 


Mar 29, 
2010 


11:31 AM ms worsened 


112 


Mar 29, 
2010 


11:43 AM No longer effective in preventing relapses 







113 


Mar 29, 
2010 


12:01 PM Increased relapse rate 


114 


Mar 29, 
2010 


12:19 PM copaxone - skin site reactions were severe 


115 


Mar 29, 
2010 1:30 


PM still getting regular relapses 


116 


Mar 29, 
2010 2:23 


PM Disease progression 


117 


Mar 29, 
2010 2:39 


PM 
Pain of injection sites, fat displacement,scarring, anxiousness of alternate 
day injections 


118 


Mar 29, 
2010 2:52 


PM adverse reaction 


119 


Mar 29, 
2010 3:30 


PM caused serious side effects 


120 


Mar 29, 
2010 3:35 


PM I became secondary progressive and they didn't seem to have and benefit 


121 


Mar 29, 
2010 3:55 


PM I FELT IT DID NOT SUIT ME AT THAT TIME (TRIAL MEDICATION) 


122 


Mar 29, 
2010 6:11 


PM allergic to rebif,copaxone stopped working 


123 


Mar 29, 
2010 7:39 


PM Disturbing post-injection side-effect 


124 


Mar 29, 
2010 7:40 


PM 
Became Immune to Rebif and Copaxone side effects made my life 
extremely difficult and uncomfortable, more than the relapses. 


125 


Mar 29, 
2010 7:41 


PM Rebif ,it was not working for me !! 


126 


Mar 29, 
2010 7:50 


PM Iatrogenic hepatitis 


127 


Mar 29, 
2010 7:59 


PM I was experience frequent relapses and reactions on the injection sites. 


128 


Mar 29, 
2010 8:32 


PM side effects 


129 


Mar 29, 
2010 


10:18 PM 
I took betaferon previously for two years and the side effects did not 
reduce I felt I had enough to contend with without the flew like symptoms . 


130 


Mar 30, 
2010 1:45 


AM neutralizing antibiodies 


131 


Mar 30, 
2010 2:09 


AM 
My Dr wanted to try something different to see if  I would have fewer 
relapses 







132 


Mar 30, 
2010 8:43 


AM Side effects 


133 


Mar 30, 
2010 9:25 


AM Didnt seem to work and stop relapses 


134 


Mar 30, 
2010 9:27 


AM Side effects 


135 


Mar 30, 
2010 9:33 


AM condition improved after a course 


136 


Mar 30, 
2010 9:39 


AM poor reactions to them 


137 


Mar 30, 
2010 


11:08 AM Depression, mood swings. 


138 


Mar 30, 
2010 


12:39 PM side effects 


139 


Mar 30, 
2010 


12:54 PM I continued to have relapses on Rebif, roughly every 6 months 


140 


Mar 30, 
2010 1:05 


PM They became neutralized in my body and ceased to work! 


141 


Mar 30, 
2010 1:55 


PM side effects 


142 


Mar 30, 
2010 2:33 


PM NAB +ve 


143 


Mar 30, 
2010 2:35 


PM Horrendous side effects of Avonex 


144 


Mar 30, 
2010 3:58 


PM continued relapsing and got fed up of injecting daily 


145 


Mar 30, 
2010 4:05 


PM intensity in nerve pain 


146 


Mar 30, 
2010 5:16 


PM on tysabri now 


147 


Mar 30, 
2010 6:11 


PM not working 


148 


Mar 30, 
2010 6:12 


PM rebif nearly killed me every time i took it 


149 


Mar 30, 
2010 6:41 


PM flu like symptoms and painful injection sores 


150 


Mar 30, 
2010 6:59 


PM side effect 







151 


Mar 31, 
2010 2:15 


AM 
i used  avonex for 2 years but could not cope with side effects, and 
changed to rebif 


152 


Mar 31, 
2010 


11:40 AM started new drug tysabri 


153 


Mar 31, 
2010 


12:08 PM advised by specialist 


154 


Mar 31, 
2010 2:27 


PM Nurologist recommended stronger DMD because of relapse 


155 


Mar 31, 
2010 2:58 


PM breathing problems with rebif 


156 


Mar 31, 
2010 3:22 


PM Injection 


157 


Mar 31, 
2010 3:26 


PM rebif no longer working. copaxone, site probs and disease progressing. 


158 


Mar 31, 
2010 3:33 


PM the way my body reacted to them. 


159 


Mar 31, 
2010 3:57 


PM medical advice that it was not effective 


160 


Mar 31, 
2010 5:14 


PM Felt worse after injecting Rebif 


161 


Mar 31, 
2010 6:55 


PM Tysabri - and pleased I changed... 


162 


Mar 31, 
2010 7:32 


PM Side effects 


163 


Mar 31, 
2010 8:57 


PM stress of self injecting 


164 


Mar 31, 
2010 9:44 


PM Affected my liver 


165 


Mar 31, 
2010 


10:17 PM Too painful and left bruises. 


166 


Mar 31, 
2010 


10:17 PM Anxiety 


167 


Apr 1, 
2010 


12:36 AM 
I hate needles and puncture marks, and I don't want to fill my body with 
toxins 


168 


Apr 1, 
2010 8:07 


AM drug didnt work ( betaferon) 


169 


Apr 1, 
2010 8:49 


AM 
Having been re-assessed as having Secondary Progessive MS, the use of 
the drug would not have benifited me 







170 


Apr 1, 
2010 9:31 


AM caused problems with my white blood cells and liver 


171 


Apr 1, 
2010 9:58 


AM ms moved from RR to secondary progressive 


172 


Apr 1, 
2010 


10:59 AM Didn't feel happy relying on drugs 


173 


Apr 1, 
2010 


11:06 AM tried a new treatment that had no affect 


174 


Apr 1, 
2010 


11:09 AM unacceptable side effects 


175 


Apr 1, 
2010 


11:54 AM Copaxone wasnt working so well after 3 years 


176 


Apr 1, 
2010 


12:06 PM was on avonex, had 3 relapses in year,started on tysabri a year ago 


177 


Apr 1, 
2010 


12:32 PM x 


178 


Apr 1, 
2010 


12:51 PM Problems with injecting myself 


179 


Apr 1, 
2010 3:44 


PM 
Never got over the problems with injections and struggled with the "flu" 
symptoms - although had taken for around 4 years 


180 


Apr 1, 
2010 4:12 


PM Side effects too debilitating for long term use 


181 


Apr 1, 
2010 6:41 


PM It wasn't working, so I was put on Tysabri instead 


182 


Apr 1, 
2010 7:58 


PM Kept relasping 


183 


Apr 1, 
2010 8:14 


PM symptoms remained the same for 10 months 


184 


Apr 2, 
2010 2:37 


AM Economic 


185 


Apr 2, 
2010 8:39 


AM Relapses frequent on both avonex & copaxone. Now on tysabri. 


186 


Apr 2, 
2010 


10:33 AM 
Betaferon, I had an allergic reaction and injection sites were extremely 
painful 


187 


Apr 2, 
2010 2:37 


PM 
Over active thyroid, neurologist said I had to change from Rebif to 
Copaxone 


188 


Apr 2, 
2010 5:05 


PM 
Was in Republic of Ireland taking Rebif. On return to UK was not then 
available to me. 







189 


Apr 2, 
2010 6:31 


PM Had avonex, went to tasabri for 2 years and now on copaxone 


190 


Apr 2, 
2010 7:41 


PM side effects i.e.one day a week of misery,for years 


191 


Apr 3, 
2010 2:35 


PM l started taking tysabri as i was told rebif was not effective for me. 


192 


Apr 3, 
2010 3:51 


PM I now have Tysbri infusions 


193 


Apr 3, 
2010 4:32 


PM weight gain and depression 


194 


Apr 3, 
2010 4:39 


PM betaferon did not seem to help me 


195 


Apr 3, 
2010 7:55 


PM I developed bad reactions to copaxone after five years of few MS symptoms 


196 


Apr 3, 
2010 9:19 


PM side effects and injection 


197 


Apr 4, 
2010 8:57 


AM I was put on another treatment 


198 


Apr 4, 
2010 


10:37 AM injected into a nerve 


199 


Apr 5, 
2010 8:21 


AM ohne wirkung 


200 


Apr 5, 
2010 


10:32 AM Side effects 


201 


Apr 5, 
2010 


11:27 AM Stopped taking Avonex as it made mmy symotoms worse 


202 


Apr 5, 
2010 


12:26 PM consultant changed drug 


203 


Apr 5, 
2010 


12:51 PM ineffective 


204 


Apr 5, 
2010 6:05 


PM My body started to reject the drugs 


205 


Apr 5, 
2010 6:11 


PM i was advised by my medical team 


206 


Apr 5, 
2010 8:25 


PM leg stiffness with avonex and rebif 


207 


Apr 5, 
2010 8:35 


PM Made me sick 







208 


Apr 5, 
2010 9:06 


PM avonex affected my mood & side effects & injection unpleasant 


209 


Apr 6, 
2010 4:05 


AM side effects 


210 


Apr 6, 
2010 9:57 


AM I was allergic to all of them 


211 


Apr 6, 
2010 


12:00 PM I had a bad allergic reaction to Rebif, consultant took me off it. 


212 


Apr 6, 
2010 1:25 


PM Pregnancy 


213 


Apr 6, 
2010 5:17 


PM Lack of result and difficulty injecting regularly 


214 


Apr 6, 
2010 5:51 


PM i did not like injecting and felt that it was nt working 


215 


Apr 6, 
2010 6:30 


PM reacted badly to rebif 


216 


Apr 6, 
2010 6:54 


PM side effects 


217 


Apr 6, 
2010 7:27 


PM RRMS progressed to Aggressive RRMS so moved to Tysabri 


218 


Apr 6, 
2010 8:42 


PM side affects(slow healing of skin areas) now poss due to diabetes 


219 


Apr 7, 
2010 8:35 


AM Plateaued on Avonex - kept getting celulitis from Betaferon 


220 


Apr 7, 
2010 


11:25 AM became needle phobic 


221 


Apr 7, 
2010 


11:53 AM no longer able to tolerate side effects and skin tissue broke down 


222 


Apr 7, 
2010 


12:59 PM Betaferon had lower percentage of relapse than Avonex 


223 


Apr 7, 
2010 1:21 


PM My husband couldn't deal with giving me injections 


224 


Apr 7, 
2010 2:37 


PM pregnancy 


225 


Apr 7, 
2010 4:36 


PM 
I was taken Avonex for a year but it wasn't stopping relapses I'm now 
taking Tysabri and it been great no relapses in almost 2 years 


226 


Apr 7, 
2010 6:16 


PM 
my ms was remiting replsing after 6 years my neurologist told me my ms 
has become secondery progresive so he stopped me from taking the drogs. 







227 


Apr 7, 
2010 7:11 


PM 
Betaferon was no good for me because I have aggressive relapsing and 
remitting so I went onto Tysabri 


228 


Apr 7, 
2010 8:29 


PM to begin tysabri 


229 


Apr 8, 
2010 


10:33 AM self injecting 


230 


Apr 8, 
2010 3:47 


PM continuing relapses - commenced on Tysabri 


231 


Apr 8, 
2010 4:51 


PM stopped working 


232 


Apr 8, 
2010 8:17 


PM side effects 


233 


Apr 9, 
2010 


12:05 AM the flu like probs with this drug made me feel very ill. 


234 


Apr 9, 
2010 5:59 


AM Ineffective and exacerbated my symptoms 


235 


Apr 9, 
2010 


10:16 AM Developed neutralising anti-bodies 


236 


Apr 9, 
2010 


10:23 AM MS NOW PROGRESSIVE NOT RR & HAVE BEEN ON FOR 5 YEARS 


237 


Apr 9, 
2010 


10:37 AM skin reactions 


238 


Apr 9, 
2010 


11:04 AM didn't seem to work and had site reactions 


239 


Apr 9, 
2010 


11:43 AM did not work 


240 


Apr 9, 
2010 


11:45 AM I now recieve Tysabri 


241 


Apr 9, 
2010 


12:55 PM severe reactions to avonex and copaxone 


242 


Apr 9, 
2010 2:26 


PM decision of dr 


243 


Apr 9, 
2010 2:43 


PM Felt it had stopped working after nearly 4 years! 


244 


Apr 9, 
2010 3:05 


PM 
avonex-due to mood problems copaxone-skin problems. Also I did not really 
believe I had MS. 


245 


Apr 9, 
2010 4:01 


PM Rebif did not suit me ; made me so ill 







246 


Apr 9, 
2010 5:56 


PM I got very painful site reactions and had panic attacks 


247 


Apr 10, 
2010 


10:03 AM stopped working & alot of relapses 


248 


Apr 10, 
2010 


11:21 AM severe side effects 


249 


Apr 10, 
2010 


11:54 AM Reb/Cop - bad inj site reactions, distress of self-injecting 


250 


Apr 10, 
2010 1:41 


PM all had adverse effects but currently on mitoxantrone 


251 


Apr 10, 
2010 5:04 


PM did'nt agree with me at all 


252 


Apr 11, 
2010 1:49 


PM 
Cpaxone interfeered with insulin absorption, Avonex made me feel so ill for 
2 days a week even after being on it for 12 months 


253 


Apr 11, 
2010 2:28 


PM 
more side effects from Rebif. changed to Avonex only 1 injection a week 
instead of 3 with Rebif , less side effects with Avonex. 


254 


Apr 11, 
2010 4:42 


PM my consultant felt I needed  "stronger" dose 


255 


Apr 11, 
2010 4:57 


PM Avonex - Very low white cell count - now on Cop. 


256 


Apr 12, 
2010 


11:38 AM I could not tolerate the side effects after 9 months of use 


257 


Apr 12, 
2010 2:11 


PM frequency of relapses 


258 


Apr 12, 
2010 4:10 


PM Relapses increased not decreased 


259 


Apr 12, 
2010 6:31 


PM was told that it was no good  for me . 


260 


Apr 12, 
2010 6:46 


PM I am now receiving tysabri 


261 


Apr 12, 
2010 7:16 


PM Bad reaction 


262 


Apr 12, 
2010 


10:51 PM too many relapses on 1 affecting my liver on other 1 


263 


Apr 13, 
2010 8:46 


AM capaxone - not effective (enough) 


264 


Apr 13, 
2010 9:32 


AM 
Scan still showed activity, didn't lessen relapses, needles cause indentations 
in my skin 







265 


Apr 13, 
2010 


10:15 AM 
Flu-like symptoms of Rebif were intolerable, had severe, dangerous allergic 
reaction to Copaxone 


266 


Apr 13, 
2010 


11:04 AM skin reactions, joint pain, actual injecting itself 


267 


Apr 13, 
2010 


12:01 PM developed antibodies to rebif 


268 


Apr 13, 
2010 1:42 


PM Copaxone discontinued due to reaction to my skin 


269 


Apr 13, 
2010 5:44 


PM Side effects horrendous - worse than MS symptoms 


270 


Apr 13, 
2010 7:12 


PM i became allergic to copaxone i could not walk my legs doubled in size 


271 


Apr 14, 
2010 


12:46 PM Started taking Tysabri instead 


272 


Apr 14, 
2010 2:33 


PM i was on copaxone and had 2 flare ups a year and had site discomfort 







 


Appendix E: Free text responses to an open question on people’s main 
reasons for discontinuing Tysabri. 


Number Response Date Response Text 


1 
Mar 28, 2010 


12:37 PM wanting to start a family 


2 
Mar 30, 2010 1:06 


PM I became allergic to it. 


3 
Apr 1, 2010 11:10 


AM doctors decision 


4 
Apr 2, 2010 6:33 


PM 
consultant was worried about further complications after 18 
months of use 


5 
Apr 2, 2010 7:44 


PM fear of possibility of brain virus after 2 years 


6 
Apr 5, 2010 10:35 


AM Side effects 


7 
Apr 7, 2010 8:38 


AM fear of pml 


8 
Apr 8, 2010 4:54 


PM didn't work 


9 
Apr 10, 2010 1:42 


PM side effects so bad 


10 
Apr 12, 2010 6:35 


PM was told it was no good for me. 
 







Patient experience of teriflunomide 
 
 
Life with MS 
1. When were you diagnosed with MS? 
 
2. How did your diagnosis for MS come about and how long did your diagnosis 


take? 
 
3. What was your life like before your diagnosis e.g. work, family, lifestyle, 


socially? 
 
4. What has it been like to live with MS? What impact did it have on your life and 


your family/carer? Physically, mentally, socially etc 
 
5. How often were you experiencing relapses? 
 
6. What symptoms have you/did you experience as a result of your MS? 
 
7. Did you need support from your family members and if so, how much support 


did you need? More so than if you didn’t have MS? 
 
8. What treatments e.g. beta interferon, were you taking for your MS? If none, 


why? 
 
 
Teriflunomide and the trial 
 
9. How did you find out about teriflunomide and the trial? What information were 


you given about the drug and the trial? 
 
10. When did you start taking teriflunomide?  
 
11. Were you aware of any risks associated with teriflunomide? If so, did this 


change your willingness to take part in the trial? Were you confident that the 
benefits of the treatment would outweigh the associated risks? 


 
12. What expectations did you have about the impact that teriflunomide would 


have on your life given what you were told about the treatment? What benefits 
or outcomes did you hope to gain from the new treatment? What was most 
important to you e.g. reduction in relapses and in symptoms, improvement in 
physical disability etc 


 
13. Did you experience any side-effects as a result of teriflunomide? If so, what 


were they and were they tolerable/treated? 
 
14. Which symptoms specifically do you notice improvement with when taking 


teriflunomide? 
 
Life after teriflunomide 
15. In terms of the relapses, how does that compare with when you were first 


diagnosed and the period without being on the drug? 







 
16. In terms of the affect on your day to day life, what sort of activities has 


teriflunomide allowed you to do? How has it made a difference to your 
physical and mental well-being? 


 
17. Do you find you need as much support from families/friends/carers or has it 


changed since taking teriflunomide? Increased? Decreased? 
 
Care and support 
18. Were you put in touch with an MS specialist nurse in your area? If so, was the 


contact regular? 
 
19. How often did you see your neurologist before/during the trial? 
 
20. Was/is your care coordinated and by whom? 
 
21. What specialist care did you have access to before/during trial e.g. 


physiotherapist, continence, occupational, emotional support etc? 
 
The wider picture 
22. Looking at the wider picture, so not specifically related to you but to patients 


with MS more generally, what do you think the differences would be for those 
people if teriflunomide was made available on the NHS? 


 
23. Conversely, so what do you think the implications would be if teriflunomide 


was not actually approved by NICE? And not made available? 
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		The causes of MS are unknown, though it is widely believed to be caused by a combination of genetic and environmental factors. Several genes have been associated with increasing the risk of developing MS and it is estimated that there could be as many...
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		The beta interferons and glatiramer acetate are delivered by self-injection (under the skin or into the muscle) at frequencies ranging from once daily to once weekly. These are usually prescribed to people that have experienced two or more relapses ov...

		Natalizumab is a monoclonal antibody treatment delivered by monthly infusion in a hospital clinic. It is prescribed for highly active RRMS where either the relapse rate or severity of relapses is considered high. Natalizumab works by preventing the im...

		73 per cent of the respondents to this survey had taken one or more of these drugs. As will be shown later in the report, this group of people have a wealth of first-hand experience of the benefits but also the down-sides of these treatments.
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