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NATIONAL INSTITUTE FOR HEALTH AND CARE EXCELLENCE 


Health Technology Appraisal 


Alemtuzumab for treating relapsing–remitting multiple sclerosis  
Response to consultee, commentator and public comments on the Appraisal Consultation Document (ACD) 


 


Definitions: 
Consultees – Organisations that accept an invitation to participate in the appraisal including the manufacturer or sponsor of the 
technology, national professional organisations, national patient organisations, the Department of Health and the Welsh Assembly 
Government and relevant NHS organisations in England. Consultee organisations are invited to submit evidence and/or statements 
and respond to consultations. They are also have right to appeal against the Final Appraisal Determination (FAD). Consultee 
organisations representing patients/carers and professionals can nominate clinical specialists and patient experts to present their 
personal views to the Appraisal Committee.  
Clinical specialists and patient experts – Nominated specialists/experts have the opportunity to make comments on the ACD 
separately from the organisations that nominated them. They do not have the right of appeal against the FAD other than through 
the nominating organisation. 
Commentators – Organisations that engage in the appraisal process but that are not asked to prepare an evidence submission or 
statement. They are invited to respond to consultations but, unlike consultees, they do not have the right of appeal against the 
FAD. These organisations include manufacturers of comparator technologies, NHS Quality Improvement Scotland, the relevant 
National Collaborating Centre (a group commissioned by the Institute to develop clinical guidelines), other related research groups 
where appropriate (for example, the Medical Research Council and National Cancer Research Institute); other groups (for example, 
the NHS Confederation, NHS Information Authority and NHS Purchasing and Supplies Agency, and the British National Formulary).  
Public – Members of the public have the opportunity to comment on the ACD when it is posted on the Institute’s web site 5 days 
after it is sent to consultees and commentators. These comments are usually presented to the appraisal committee in full, but may 
be summarised by the Institute secretariat – for example when many letters, emails and web site comments are received and 
recurring themes can be identified.  
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Comments received from consultees 
Consultee Comment Response 
Genzyme  


A1. Relevant evidence has not been considered in describing the expected 
use of alemtuzumab 12mg (in Section 4.4. of the ACD). 
 
The description of the use of alemtuzumab does not capture that neurology clinical 
experts expect that alemtuzumab will be used primarily in place of natalizumab and 
fingolimod for patients with both RES RRMS and HAD despite interferon use. 


This was indicated in our submission to NICE in the following statements on 
positioning in STA submission: 


• PAGE 18 / 52 / 224: “Initially, it is anticipated that alemtuzumab will be used 
primarily in patients showing a high degree of disease activity (eg. 
presenting with two or more relapses in the prior year or with one relapse in 
the prior year despite treatment with interferons or glatiramer acetate) and 
primarily in place of natalizumab or fingolimod.  It should be recognised that 
the definition of “highly active” for use of alemtuzumab would not need to be 
as restrictive as that contained within the licences of fingolimod and 
natalizumab and would be aligned to the more inclusive definition used 
amongst clinicians in England and Wales treating MS).” 


• PAGE 239: 73% of those who will receive alemtuzumab 12mg will be 
patients with RES RRMS or HA disease despite treatment with a beta 
interferon. 


Comments noted.The Committee heard that, while 
alemtuzumab’s marketing authorisation permits its 
use as a first-line treatment, it is more likely to be 
offered to people for whom other disease-modifying 
treatments have not been effective. The Committee 
concluded that alemtuzumab is a valuable 
treatment option for selected patients with varying 
types and stages of active relapsing–remitting 
multiple sclerosis (see section 4.4 of the FAD).  


Genzyme A3. Relevant evidence has not been considered in the Committee’s decision 
whether alemtuzumab is clinically effective in patients with RES RRMS 


Two sets of evidence are provided to support the efficacy of alemtuzumab in the 
RES RRMS subgroups (not reproduced here: for the full manufacturer’s response to 
the ACD, please refer to the Evaluation report)  


Comment noted. The Committee considered the 
results of the mixed treatment comparison and the 
direct evidence for alemtuzumab compared with 
natalizumab. Acknowledging the uncertainty, the 
Committee was persuaded that alemtuzumab was 
at least as effective as natalizumab for people with 
rapidly evolving severe relapsing–remitting multiple 
sclerosis (see section 4.14 of the FAD). 


Genzyme A.4 Relevant evidence has not been considered relating to the request to use the 
TEMSO TOWER placebo arm to derive natural history disease progression 


Comment noted. The Committee was aware that 
the manufacturer of alemtuzumab also 
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Consultee Comment Response 
transition probabilities for the model in the additional analyses request on page 4 of 
the ACD 


manufactures teriflunomide and has collected data 
in the TOWER and TEMSO trials, both of which 
includes groups of patients randomised to placebo. 
The Committee concluded that it is more to 
incorporate the baseline characteristics of patients 
in the alemtuzumab trials instead of using data from 
the UK Risk Sharing Scheme, and that it is 
appropriate to incorporate the rates of disease 
progression in the placebo group from the TOWER 
and TEMSO trials to reflect the natural history of 
disease (see section 4.20 of the FAD). 


Genzyme A.5. Relevant evidence has not been considered to support the inclusion of direct 
non-health care costs sourced from Tyas et al 2007 within the cost effectiveness 
analysis which are excluded by using Biogen et al 2007 as requested in the 
additional information requested in the ACD on page 4 (although the wording “higher 
health state costs” is used on page 4 this should read “lower health state costs” as 
confirmed in a telephone call between Genzyme and NICE on 3rd December 2013). 


Comment noted. . The Committee commented that 
it would have been more appropriate for the 
manufacturer to incorporate the health state costs 
used by the ERG in their exploratory analyses that 
only included direct ‘medical’ costs rather than both 
‘medical’ and ‘non-medical’ costs because this is 
more consistent with NICE’s preferred methods as 
presented in its ‘Guide to the methods of 
technology appraisal’. It noted that the 
manufacturer did not initially include the costs 
associated with adverse effects of treatment, 
including renal failure, renal transplantation, dialysis 
and death. The Committee concluded that it was 
satisfied that the manufacturer’s revised analyses 
adequately addressed and explored all of these 
uncertainties associated with the costs included in 
the economic model (see section 4.19 of the FAD). 


Genzyme A.6. Genzyme do not believe that all evidence has been considered in requesting as 
part of the ACD additional analyses which applies a waning of efficacy solely to 
alemtuzumab at 3 years and 5 years and not to the comparators as is implied by the 
wording used in the additional analysis request  (on page 4 of the ACD in which “a 
reduction in efficacy for alemtuzumab starting at 3 or 5 years” is requested without 
mention of applying waning to the comparators). 


Comment noted. The Committee concluded that 
because of the uncertainty about the long-term 
treatment effect, it is appropriate to incorporate into 
the model a 3- and 5-year waning effect for 
alemtuzumab, and was satisfied that the 
manufacturer’s revised economic analyses 
adequately explored the sensitivity of the ICER to 
several scenarios assuming that the effectiveness 
of alemtuzumab and its comparators waned over 



http://www.nice.org.uk/aboutnice/howwework/devnicetech/guidetothemethodsoftechnologyappraisal.jsp�

http://www.nice.org.uk/aboutnice/howwework/devnicetech/guidetothemethodsoftechnologyappraisal.jsp�
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Consultee Comment Response 
time (see section 4.17 of the FAD). 


Genzyme B.1. Genzyme do not believe that the summary of clinical effectiveness which states 
that alemtuzumab 12mg does not have persuasive evidence that it is  clinically 
effective in HA RRMS despite interferon use patients is a reasonable interpretation 
of the evidence (Section 4.9. of the ACD). 


Comment noted. Acknowledging the uncertainty in 
the evidence, the Committee was persuaded that 
alemtuzumab was at least as effective as 
fingolimod and natalizumab for people with highly 
active relapsing-remitting multiple sclerosis despite 
beta interferon treatment and rapidly evolving 
severe relapsing-remitting multiple sclerosis 
respectively (see section 4.14 of the FAD) 


Genzyme B.2. Genzyme do not believe that the summary of clinical effectiveness which states 
that alemtuzumab does not have persuasive evidence that it is clinically effective in 
RES RRMS patients is a reasonable interpretation of the evidence (as outlined in 
Section 4.9. of the ACD). 


Comment noted. Acknowledging the uncertainty, 
the Committee was persuaded that the mixed 
treatment comparison demonstrated that 
alemtuzumab was at least as effective as 
natalizumab for people with rapidly evolving severe 
relapsing–remitting multiple sclerosis (see section 
4.14 of FAD). 


Association of 
British Neurologists 


The ABN has been asked for its views on the provisional consultation position NICE 
has indicated concerning alemtuzumab.  
The ABN unequivocally opposes the provisional position statement indicating that 
NICE is minded not to approve alemtuzumab for NHS prescription.  
The vast majority of the concerns raised and detailed information and clarification 
required by NICE concerning alemtuzumab centre on aspects of modelling: this 
appears to be directed principally towards the parent company, and we do not 
believe this to be within our remit. One point of exception would be to draw attention 
to the peer-reviewed published evidence that alemtuzumab can reduce disability in 
MS, a positive change that we believe was not accommodated within the models 
used.  
Additionally, however, the ABN would want to remind NICE that the efficacy data 
supporting alemtuzumab indicate that it is one of the most potent agents currently 
available to treat relapsing remitting multiple sclerosis – and we believe the vast 
majority of MS experts around the world would share this view. It also appears to be 
the only licensed agent capable of inducing long term remission in MS, i.e. 5 years 
and possibly longer. We should emphasise that it has been approved and licensed 
in the EU, and is available and being used extensively outside the UK. To put UK 
patients in a position of not having access to such an important and effective agent 
so widely available elsewhere in the EU would be extraordinary; it would have no 


Comments noted. The Committee considered the 
new evidence submitted by the manufacturer in 
response to the ACD. The Committee concluded 
that alemtuzumab could be considered a cost-
effective use of NHS resources for treating adults 
with active relapsing–remitting multiple sclerosis 
(see section 4.21 of the FAD). 
 
 
 
 
Comment noted. The Committee also considered 
the manufacturer’s revised analyses for the 
subgroups characterised by highly active relapsing-
remitting multiple sclerosis despite beta interferon 
treatment and rapidly evolving severe relapsing-
remitting multiple sclerosis, submitted in response 
to consultation. The Committee concluded that 
alemtuzumab could be considered a cost-effective 
use of NHS resources for people with highly active 
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Consultee Comment Response 
support from the ABN.   
Finally we would wish NICE in particular to reconsider their extraordinary currently-
declared position which appears to accept in principle the evidence for using 
alemtuzumab in active relapsing-remitting multiple sclerosis, while doubting the case 
for its use in highly active disease. This may make sense for health economists, but 
for clinicians this lacks authenticity: recommending a potent drug with significant 
side effects for patients with modestly active disease but not those whose future is 
most threatened by their disease would not be a sustainable position; and 
attempting to synthesise guidelines which recommended a drug for active disease 
but explicitly exclude those with ‘too active’ MS would be a challenge as difficult as it 
was untenable. 
 


relapsing-remitting multiple sclerosis despite beta 
interferon treatment and people with rapidly 
evolving severe relapsing-remitting multiple 
sclerosis (see section 4.22 of the FAD). 


MS Society The MS Society welcomes the opportunity to respond to the ACD for alemtuzumab 
in treating relapsing remitting multiple sclerosis. We include the views of people with 
MS as well as those of a number of expert medical advisors specialising in MS. 
We are very disappointed that the Committee’s draft recommendation reports that 
there is insufficient evidence to support alemtuzumab as a cost effective medicine to 
be made available in the NHS. We urge NICE to reconsider its decision on 
alemtuzumab for the treatment of relapsing remitting multiple sclerosis for the 
following reasons: 


1. Potential to significantly enhance quality of life 
2. Clinical effectiveness in reducing relapse rates and a beneficial impact on 


sustained accumulation of disability at 6 months compared with 
subcutaneous interferon beta-1a   


3. Innovative benefits of alemtuzumab  
4. Wider benefits of alemtuzumab including enabling a person to live with less 


requirement for care and support and the potential to remain in work  
5. Evidence of cost effectiveness  


Further details on our reasons are provided here and we also refer NICE to our 
previous submission on the single technology appraisal of alemtuzumab. 
1. Evidence from people with MS 


The Committee highlighted that alemtuzumab offers a step change for treating 
people with relapsing remitting multiple sclerosis, with evidence from clinical 
specialists stating that it has been a revolutionary treatment for some people, 
allowing them to live their lives as they had before they were diagnosed with MS 
(4.14). The MS Society strongly agrees with this opinion. For this reason we ask the 


Comments noted. The decision at the first meeting 
was a ‘minded no’ that required the manufacturer to 
present some further economic analysis. The 
Committee concluded in the FAD that alemtuzumab 
should be recommended as an option, within its 
marketing authorisation, for treating adults with 
active relapsing–remitting multiple sclerosis (see 
section 1 of the FAD). 
 
 
 
 
 
 
 
 
 
 
Comment noted. The Committee concluded that 
alemtuzumab did provide a step change in the 
treatment of relapsing–remitting multiple sclerosis 
(see section 4.24 of the FAD). 
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Consultee Comment Response 
appraisal committee to take into full consideration and appropriately weight the 
views and experiences of people with MS.  
People with MS fear the residual disability a relapse may cause, which can vary 
from mild to severe, and which is unpredictable in nature. In our survey of more than 
1000 people with relapsing remitting MS, 78 per cent said that they always or often 
worry about how their relapse impacts on those around them; 95 per cent were 
unable to maintain activities during a relapse and 90 per cent considered that 
relapses result in a lack of independence.  
The patient expert giving oral evidence to the Committee stressed that once on 
alemtuzumab she had not experienced any relapses, with her health being better 
now than at the time of diagnosis with MS and the considerable impact on her family 
lessened (4.3). 
As the Committee states, while alemtuzumab is associated with some risk of serious 
adverse effects some people with MS are willing to accept this risk because of the 
treatment’s significant benefits (4.7). In light of the Committees’ recognition of these 
benefits, NICE must give due weight to the physical and emotional impact of 
relapses and not underestimate the potential for this treatment to significantly 
enhance quality of life. 
2. The proven efficacy of alemtuzumab  


The MS Society agrees with the conclusion of the Committee that ‘alemtuzumab 
was a clinically effective treatment in reducing relapse rates and had a beneficial 
impact on sustained accumulation of disability at 6 months compared with 
subcutaneous interferon beta-1a in people with relapsing remitting MS’ (4.8). Phase 
III trials showed alemtuzumab to have a greater clinical effect on reducing relapse 
rates than any of the current first-line therapies. 
The MS Society agrees with the clinical specialists that alemtuzumab should be 
used as a first line option instead of other disease modifying therapies, as well as 
where other treatments have not been effective and preferably earlier rather than 
later (4.3). The clinicians pointed out that this would include those who had been on 
natalizumab and for whom no other treatments are currently recommended. Given 
this advice and the proven efficacy of alemtuzumab the MS Society sincerely hopes 
that the Committee will change its current view not to recommend alemtuzumab for 
rapidly evolving severe and highly active relapsing remitting MS. 
There is a clear professional consensus that treating people with MS early with the 
most effective treatment is essential to preserve people’s quality of life and as stated 
in the ACD, ‘any delay in relapse and progression of disability … would have a 


 
 
Comment noted. The Committee concluded that 
alemtuzumab is associated with significant benefits, 
but also significant harms, that some people with 
relapsing–remitting multiple sclerosis are willing to 
accept the disadvantages of alemtuzumab 
treatment, and that adhering to the recommended 
monitoring schedule is important (see section 4.6 of 
the FAD). 
 
 
 
 
 
 
 
 
 
 
Comment noted. The Committee heard during the 
meeting that while alemtuzumab’s licence permits 
its use as a first-line treatment, it is more likely that 
it would be offered to people for whom other 
disease-modifying treatments have not been 
effective. The Committee concluded that 
alemtuzumab is a valuable treatment option for 
selected patients with varying types and stages of 
active relapsing–remitting multiple sclerosis (see 
section 4.4 of the FAD). 
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Consultee Comment Response 
positive impact on the lives of people with MS’ (4.2). Removing the option of any 
one effective treatment would be to reduce the possibility that people find a 
treatment that works for them (in efficacy and tolerance levels) and condemn some 
people unnecessarily to a life governed by debilitating relapses and the 
accumulation of disability as well as an increased reliance on health and social care 
services. 
3. The value of innovation  


As the Committee is aware, current first line treatments for relapsing remitting MS 
are administered by injections weekly or several times a week or monthly infusions, 
while alemtuzumab is an annual intravenous infusion taking 5 consecutive days in 
the first year and 3 consecutive days 12 months later (some people requiring further 
infusions in later years). The Committee concluded that a reduction in the frequency 
of treatment would have a positive impact on the lives of people with MS and their 
families (4.2) and that alemtuzumab provides a step change in the treatment of 
relapsing remitting MS (4.14), views with which the MS Society would wholly agree.  
In addition, alemtuzumab has been shown to reduce the risk of sustained 
accumulation of disability and also provides the first MS treatment option that does 
not have to be discontinued for a person to have children (4.7). 
As the Kennedy report recommended, innovation should be considered and 
appropriately weighted as part of the decision making process. Alemtuzumab meets 
many of the health-related benefits criteria listed by Kennedy including: 


• the ability to offer a different mode of administering a drug – in this case, an 
annual infusion rather than an injection or monthly infusion for first-line 
treatment; 


• improvement in quality of life including enjoyment of greater dignity and 
independence – this treatment will give people with MS and their carers 
greater freedom; 


• the ability to minimise the social visibility of disease or care – an annual 
infusion is less disruptive than injections required daily or several times a 
week, or a monthly infusion. 


It is not clear from the ACD to what extent the above factors have formally been 
taken into account by the committee, or how each may have been weighted in the 
decision making process.  
In our survey, the responses indicated a preference for a therapy that would easily 
fit in a person’s everyday life and normal activities, without debilitating side effects, 
enabling them to stay in paid employment and to be able to care for their family 


 
 
 
 
 
 
 
 
Comments noted. The Committee discussed 
whether alemtuzumab can be considered an 
innovative treatment and concluded that 
alemtuzumab did provide a step change in the 
treatment of relapsing–remitting multiple sclerosis. 
However, the Committee considered that these 
benefits would already be captured through 
increased efficacy gains, both in survival gains and 
in quality of life gains, in the quality-adjusted life 
year (QALY) gain. The Committee therefore 
concluded that no additional QALY gains should be 
attributed to alemtuzumab to account for these 
benefits (see section 4.24 of the FAD). 
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Consultee Comment Response 
rather than being cared for. The Committee heard from the patient expert who gave 
evidence that alemtuzumab’s administration schedule was preferable to weekly or 
daily self-administered injections with beta interferons, which to her would have 
been a constant reminder of her MS (4.3). The patient expert also explained that 
she had been given enough information during the initial stages of treatment to help 
her understand that monitoring would be essential to prevent adverse events (4.7). 
4. Wider benefits of treatment 


The ACD concludes that alemtuzumab has the potential to benefit people with 
relapsing remitting MS and their families (4.3) and that relapsing remitting MS can 
have a substantial negative impact on quality of life and activities of daily living (4.2). 
The clinicians told the Committee that the potential benefits of alemtuzumab to 
quality of life are ‘considerable’ (4.7). However, there are additional wider benefits of 
alemtuzumab to which we feel strongly that NICE should give more consideration. 
As the Kennedy report stated, the wider benefits that should be taken into account 
include: 


• ability to join the workforce 
• staying in work and reducing absenteeism 
• independence and wellbeing for carers 
• reduction in social care and welfare costs 
• increased tax revenue 


Symptoms of MS, including the emotional and physical impact of MS relapses, have 
a significant effect on people’s ability to care for families and to carry out paid 
employment. The restriction of this ability during a relapse is of great concern and 
importance to people with MS. Research has shown that 37 per cent of people in 
paid employment take more than two weeks off work during a relapse.  
This evidence is backed up by the Work Foundation Report which found that on 
average 37 per cent of people with ‘mild’ MS are working and many more have had 
to change or quit their jobs due to the fluctuating nature of their MS. It also reported 
that 44 per cent of people with MS in the UK retire early, in comparison with the 35 
per cent European average, and up to 80 per cent of people with MS retire within 15 
years of diagnosis, severely shortening the working lives of young adults.  
Alemtuzumab offers the potential for many people to continue working and to 
contribute to society. The current first-line options administered by injection can 
severely restrict people in what they can do, and force affected individuals to reduce 
their working hours or stop employment altogether.  


 
 
 
 
 
 
 
 
Comment noted. The Committee concluded that 
alemtuzumab has the potential to benefit people 
with active relapsing–remitting multiple sclerosis 
and their families (see section 4.3 of the FAD). 
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Consultee Comment Response 
Enabling a person to live more independently, experience fewer relapses and 
require less care and support would improve their lives as well as their carers’. The 
Work Foundation report found that ‘Professional careers of 57 per cent of relatives 
are adversely affected by MS of a family member’. The MS Society believes that a 
wider view must be taken when assessing the cost and benefits of alemtuzumab.  
5. Cost-effectiveness 


We strongly believe that the evidence supports alemtuzumab as a cost-effective 
treatment, including the following conclusions from the Evidence Review Group 
(ERG): 


• The ERG’s own preferred base case approach resulted in alemtuzumab 
dominating subcutaneous interferon beta-1a (3.28). 


• All of the ERG’s sensitivity analyses showed that alemtuzumab was a cost 
effective treatment. 


• The ERG carried out exploratory analyses for the subgroup with highly 
active relapsing remitting MS despite interferon use, and the subgroup with 
rapidly evolving severe relapsing remitting MS, and showed that 
‘alemtuzumab continued to dominate fingolimod and natalizumab’ (3.31). 


Given the potential of alemtuzumab to improve health outcomes without placing a 
greater burden on the tax payer or the NHS, we believe it would be perverse not to 
provide this medicine on the NHS. 
Final comments 
While the MS Society believes that there is sufficient evidence for the Committee to 
recommend the use of alemtuzumab, we urge the manufacturer to meet NICE’s 
requests for further clarification and analyses in time for the second Appraisal 
Committee meeting on 21 January 2014. 
The available evidence has merited alemtuzumab to be licensed in the EU. The MS 
Society stresses that it should be made available in line with this licence, without 
any restrictions for certain populations of people with relapsing remitting MS. 
If the Committee accepts that alemtuzumab dominates other current options, and 
given the benefits to patients and the innovative nature of the treatment, this would 
logically lead the appraisal to reach a positive outcome for people with MS. 


 
 
 
 
 
 
 
Comments noted. The Committee considered the 
EQ-5D-5L data from the alemtuzumab trials which 
takes into account mobility, self-care, usual 
activities, pain/discomfort and anxiety or depression 
(see section 4.16 of the FAD). In addition, the 
economic model accounted for the disutility of 
carers (see section 3.14 of the FAD).  
 
 
 
 
 
 
 
 
 
Comment noted. The Committee concluded that 
alemtuzumab could be considered a cost-effective 
use of NHS resources for treating adults with active 
relapsing–remitting multiple sclerosis, which 
includes people with highly active disease despite 
interferon and rapidly evolving severe disease (see 
section 4.21 and 4.22 of the FAD). 


Multiple Sclerosis 
Trust 


Please find below comments from the MS Trust and UKMSSNA in relation to the 
Appraisal Consultation Document (ACD) for alemtuzumab, published in December 
2013. The ACD states that the Appraisal Committee is minded not to recommend 
alemtuzumab for the treatment of relapsing-remitting multiple sclerosis (MS).  
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Consultee Comment Response 
Our submission will address the following areas, as set out in the ACD, namely:  
a) Has all of the relevant evidence been taken into account?  
b) Are the summaries of clinical and cost effectiveness reasonable interpretations of 
the evidence?  
c) Are the provisional recommendations sound and a suitable basis for guidance to 
the NHS?  
d) Are there any aspects of the recommendations that need particular consideration 
to ensure we avoid unlawful discrimination against any group of people on the 
grounds of gender, race, disability, age, sexual orientation, religion or belief?  
We do not believe that there are any points relating to item D. All our points relate to 
the first three items for consideration.  
The MS Trust and UKMSSNA are extremely disappointed that the Committee is 
minded not to recommend alemtuzumab for adults with relapsing-remitting multiple 
sclerosis. Our interpretation of the ACD is that the Committee's concerns centre 
around two main aspects:  


• unable to support a recommendation for alemtuzumab in rapidly evolving 
severe (RES) or highly active despite treatment (HA) subgroups (4.9, 4.22)  


• unable to determine the cost effectiveness of alemtuzumab compared with 
other disease-modifying treatments (4.22)  


Our comments focus on these two major issues.  
1. Rapidly evolving severe and highly active despite treatment subgroups  


The MS Trust and UKMSSNA is particularly concerned that the Committee is unable 
to support a recommendation for alemtuzumab in rapidly evolving severe (RES) or 
highly active despite treatment (HA) sub-groups.  
With regard to RES and HA, we have commented in previous technology appraisal 
submissions to NICE that these are artificial sub-groups created to facilitate 
licensing of natalizumab and fingolimod. In clinical practise, these sub-groups 
overlap and represent the upper end of a spectrum of disease activity in relapsing-
remitting MS, characterised by more frequent and more disabling relapses which 
may not be controlled by initial treatment with beta interferon drugs or glatiramer 
acetate. Failure to reduce the number and severity of relapses has a devastating 
impact both in the short and long term.  
High disease activity relapsing-remitting MS should be a priority treatment group for 
disease modifying treatments. These are precisely the patients who have the most 
to gain from the very effective reduction in relapse rates and stabilisation (and in 


 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Comment noted. The Committee concluded that 
alemtuzumab could be considered a cost-effective 
use of NHS resources for treating adults with active 
relapsing–remitting multiple sclerosis which 
includes people with highly active disease despite 
interferon and rapidly evolving severe disease (see 
section 4.21 and 4.22 of the FAD). 
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Consultee Comment Response 
some cases reversal) of disability seen with alemtuzumab which would offset the 
greater risk of side effects. This is the group of patients for whom clinicians have 
been prescribing alemtuzumab off-licence and clinical experience has shown it to be 
a very effective treatment for these people. Furthermore, the ERG's own exploratory 
analyses of the cost effectiveness of treating HA and RES sub-groups found that 
alemtuzumab dominated both fingolimod and natalizumab treatments (3.31).  
As the treatment paradigm for relapsing remitting MS evolves, there is greater 
clinical emphasis on induction therapy, dampening down inflammation with a goal of 
eliminating all evidence of disease activity, both clinical and MRI. Early treatment is 
therefore key, particularly when there is evidence of aggressive disease. The trade-
offs between clinical benefit and burden of potential side-effects and ongoing 
monitoring may also be more acceptable for patients who have experienced more of 
the impact of relapses.  
The Committee heard from specialists about the importance of offering 
alemtuzumab ‘at an earlier rather than a later stage in the disease’ (4.4) and also to 
those ‘for whom other disease-modifying treatments have not been effective’ (4.4). 
The exclusion of RES and HA sub-groups from the guidance effectively leaves the 
very groups who might most benefit from the treatment ineligible. This would not 
serve the interests of people with relapsing-remitting MS. Given, this, we are 
surprised that the Committee did not at least request further consideration and 
analysis of clinical benefit for these sub-groups.  
No head-to-head trials have compared natalizumab or fingolimod directly with 
alemtuzumab, but indirect comparison indicates that alemtuzumab has a similar 
efficacy to these two drugs (3.8). The most substantial use of alemtuzumab off-
licence has been in place of natalizumab and fingolimod.   
2. Economic model  


Our interpretation of the ACD is that the Committee's concerns centre on uncertainty 
over the manufacturer's economic model and felt it was unable to determine the cost 
effectiveness of alemtuzumab compared with other disease modifying treatments 
(4.22). The Committee has presented a series of questions for the manufacturer but 
has not been clear about the implications of the results of the additional analyses or 
what further evidence this is expected to provide.  
We recognise that a key responsibility of the Committee is to establish whether a 
new treatment represents a cost-effective use of NHS resources. Our own reading 
of the ACD, both from the summaries of the manufacturer's submission and the 
ERG comments, would suggest that certain changes made by the ERG to the 
economic model resulted in alemtuzumab dominating (being less costly and more 


 
 
 
 
 
 
Comments noted. The Committee concluded that 
alemtuzumab was a valuable treatment option for 
selected patients with varying types and stages of 
active relapsing-remitting multiple sclerosis (see 
section 4.4 of the FAD). 
 
Comments noted. Acknowledging the uncertainty, 
the Committee was persuaded that alemtuzumab 
was at least as effective as fingolimod and 
natalizumab for people with highly active relapsing-
remitting multiple sclerosis despite beta interferon 
treatment and rapidly evolving severe relapsing-
remitting multiple sclerosis respectively (see section 
4.14 of the FAD). 
 
Comment noted. The Committee considered the 
manufacturer’s revised base-case results for the 
active relapsing–remitting multiple sclerosis 
population submitted in response to consultation 
which had incorporated all the Committee’s 
preferred assumptions. The Committee concluded 
that alemtuzumab could be considered a cost-
effective use of NHS resources for treating adults 
with active relapsing–remitting multiple sclerosis 
(see section 4.21 of the FAD). 
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Consultee Comment Response 
effective than interferon beta-1a) with a cost saving of £852 per QALY gained (3.28). 
Further manipulation of the economic model generated ICERs per QALY gained of 
£1013 to £8336 (3.29), elsewhere described as mostly below £10,000 (4.22). This 
falls well within the NICE QALY threshold of £20,000-30,000.  
However, further manipulating the economic model to create a worst case scenario 
generated an ICER of £1,200,000 (4.22). In all the NICE technology appraisals for 
multiple sclerosis disease modifying drugs, the health economics of MS have proved 
very difficult to model. How do the assumptions behind this worst case scenario 
reflect a real world situation? Should an extreme outcome of this sort be disregarded 
or should it disallow evidence which clearly demonstrates value for money to the 
NHS?  
The Committee acknowledges that alemtuzumab's administration schedule and 
reduction in relapse rates represents a "step change in the treatment of relapsing-
remitting multiple sclerosis" (4.14). Furthermore, the Committee concluded that "on 
the basis of improvements in sustained accumulation of disability at 6 months in the 
trials and in relapse rates, alemtuzumab was a more clinically effective treatment for 
relapsing-remitting MS than subcutaneous interferon beta-1a" (4.8). The ERG's own 
analyses in different scenarios found that alemtuzumab dominated or gave ICERs of 
less than £10,000 compared to interferon beta 1a. On the face of that evidence, that 
the drug is clinically effective and cost-effective, that is has a positive effect on 
health outcomes and delivers value for the health service, it seems perverse that 
NICE would not recommend the drug for use in the NHS.   
3. People with relapsing-remitting multiple sclerosis currently have very limited 
treatment options. The committee heard from both clinical and patient experts about 
the importance of access to a range of medicines, particularly for those who are 
unable to tolerate current treatments which are associated with significant side 
effects as well as injection site reactions. Despite the overall efficacy of current 
treatments for preventing MS relapses, any one of them can simply fail to work in a 
particular patient, or cause debilitating side effects. Clinicians lack tools to predict 
who would respond well to a specific therapy.  
Four of the five current first line treatments (Avonex, Betaferon, Extavia and Rebif) 
have the same mechanism of action. If a patient fails to respond to one of these 
drugs or develops side effects, glatiramer acetate is the only alternative treatment 
with a different mechanism of action.   
All of the current first line treatments are self-injected. Through supporting people 
who are taking the current first line treatments, the MS Trust is aware that the 
requirement for long-term injections places a burden on them and in some cases 


 
 
 
 
 
 
 
 
 
 
 
 
Comment noted. The Committee considered the 
manufacturer’s revised analyses for the subgroups 
characterised by highly active relapsing-remitting 
multiple sclerosis despite beta interferon treatment 
and rapidly evolving severe relapsing-remitting 
multiple sclerosis, submitted in response to 
consultation. The Committee concluded that 
alemtuzumab could be considered a cost-effective 
use of NHS resources for people with highly active 
relapsing-remitting multiple sclerosis despite beta 
interferon treatment and people with rapidly 
evolving severe relapsing-remitting multiple 
sclerosis (see section 4.22 of the FAD). 
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Consultee Comment Response 
leads to a decision not to start treatment, delays initiating 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.  
Alemtuzumab has a unique administration schedule, it acts in a different way to the 
current disease modifying drug therapies, and has a different profile of side effects. 
It will significantly enhance the range of treatments available to people with 
relapsing-remitting MS, providing a genuine alternative to the current therapies.  
Conclusion  


As stated in the ACD, clinical specialists considered that in clinical practice, 
alemtuzumab would be used instead of other disease modifying treatments and 
preferably at an earlier rather than a later stage in the disease (4.4). Alemtuzumab 
would also be offered to people for whom other disease modifying treatments have 
not been effective and for whom there are no other treatment options currently 
recommended. Alemtuzumab has efficacy greater than current first line treatments 
(beta interferon drugs, glatiramer acetate and teriflunomide), and approximately 
equivalent, or greater, efficacy than fingolimod and natalizumab. The Committee 
heard from clinical experts (4.4) that alemtuzumab is "not for everyone" and 
acknowledges that some people are willing to accept the risks of alemtuzumab 
treatment and adhere to the monitoring schedule (4.7). The committee concluded 
that alemtuzumab would be a valuable treatment option for selected patients.  
Research evidence demonstrates the importance of active, early treatment of 
relapsing-remitting MS to prevent axonal damage and avoid irreversible disability. 
The European Commission has licensed alemtuzumab for active relapsing-remitting 
MS, defined by clinical or MRI features. The difficulty in calculating cost 
effectiveness of MS drugs is well recognised, particularly as the trial data does not 
address the long term benefits of treatment. 
The MS Trust encourages the Committee to recognise that alemtuzumab would be 
an important addition to the small range of available disease modifying therapies for 
MS.  
As with other disease modifying therapies, alemtuzumab should be prescribed by 
neurologists, with commencement of therapy and ongoing monitoring provided by 
specialist MS nurses. 


 
The Department of Health and Royal College of Pathologists had no comments on the appraisal consultation document for alemtuzumab. 
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Comments received from clinical specialists and patient experts 
Nominating organisation Comment Response 
Patient expert nominated 
by Shift MS 


My name is xxxxxxxxr and I am aged 31. I was diagnosed with relapsing 
remitting multiple sclerosis (MS) in 2004.   
I started on interferon beta-1a (Rebif) in 2005, however, due to the 
frequency and severity of my relapses, it was agreed that highly-effective 
treatment would be the most appropriate way of managing my condition. In 
2006, I had a course of mitoxantrone in combination with glatiramer acetate 
(Copaxone). The effects of mitoxantrone began to wear off and I had 
several aggressive relapses. In 2011 I began on natalizumab (Tysabri).  
  
In October 2013 I discovered that I had converted to being JC virus positive 
and was strongly advised to stop taking natalizumab, as my previous 
immunosuppressant use and the 24+ monthly natalizumab infusions meant I 
was now in the high risk category for contracting the rare and sometimes 
fatal viral brain disease, progressive multifocal leucoencephalopathy (PML).  
I have spoken with my neurologist in Leeds, along with leading MS 
specialist neurologists in London and Cambridge who have all advised that, 
to keep my MS in remission, alemtuzumab is the only comparable 
alternative to natalizumab.  
I am writing to strongly urge NICE to make alemtuzumab available to 
patients with active relapsing remitting MS in the UK, including patients in 
similar exceptional circumstances who due to being in the high risk category 
have been forced to stop taking natalizumab.  
I am currently leading a normal life, working full time and am desperate for 
this to continue. I am terrified about what could happen, and the societal 
burden I may become, if I was left with no option but to take a treatment with 
lower efficacy.  
 


Comments noted. The Committee concluded that 
alemtuzumab could be considered a cost-effective 
use of NHS resources for treating adults with active 
relapsing–remitting multiple sclerosis and  for adults 
with highly active relapsing-remitting multiple 
sclerosis despite beta interferon treatment and 
adults with rapidly evolving severe relapsing-
remitting multiple sclerosis (see section 4.21 and 
4.22 of the FAD). 


Clinical expert nominated 
by Genzyme 


Thank you for asking me to comment on the appraisal consultation 
document for the Single Technology Appraisal of Alemtuzumab for the 
treatment of relapsing-remitting multiple sclerosis. 
In answer to the specific questions asked, all of the relevant evidence has 
not been taken into account; the summaries of clinical effectiveness are not 
reasonable interpretations of the evidence; and the provisional 
recommendations are not a sound and a suitable basis for guidance to the 
NHS. 
I agree that the further analyses requested by NICE of the manufacturer in 


Comment noted. 
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Nominating organisation Comment Response 
1.2 of the ACD are reasonable and helpful. 
My concern is with the committee’s assessment of the clinical effectiveness 
of alemtuzumab.  
I agree with its conclusion, in 4.8, that alemtuzumab is a more effective 
treatment for relapsing–remitting multiple sclerosis than subcutaneous 
interferon beta-1a and that it represents a “step change in the treatment of 
relapsing–remitting multiple sclerosis” (4.14).  
However, the decision (4.9) that alemtuzumab should not be recommended 
for rapidly evolving severe multiple sclerosis and highly active relapsing–
remitting multiple sclerosis despite interferon is not logical, fails to consider 
the totality of the evidence and contradicts the licence granted by the  
European Medicines Agency, and contemporary concepts on the treatment 
of multiple sclerosis which has established that initial severity of disease 
predicts disability and requires early intervention with the most effective 
therapies.  
The committee bases its view of alemtuzumab’s efficacy in these two 
disease subgroups entirely on the mixed treatment comparisons reported in 
3.8 which showed lower relapse rates on alemtuzumab treatment than 
either fingolimod or natalizumab, albeit without statistically significant 
differences. I recommend that the committee also take into consideration 
these three points: 


1. In phase 2 or phase 3 trials, neither fingolimod nor natalizumab 
have shown superior efficacy to interferon in terms of preventing the 
accumulation of disability in multiple sclerosis, which is a more 
important outcome for patients than relapse rate. Yet alemtuzumab 
has achieved this threshold in one phase 2 and one phase 3 trial, 
for all included patients and for those fulfilling the definition of 
rapidly evolving multiple sclerosis (see Table B6.5.6 of the 
manufacturer’s submission). 


2. Even if alemtuzumab had only equivalent efficacy to fingolimod or 
natalizumab in the active multiple sclerosis subgroups, it would be 
an attractive alternative for several groups of patients, for instance 
women wishing to become pregnant (not possible whilst under on 
treatment with fingolimod or natalizumab) or those who fear the risk 
of progressive multifocal leucoencephalopathy following 
natalizumab (which may be as high as 1/90 for those with positive 


 
 
 
 
Comment noted. The Committee noted that the 
CARE MS-II study comparing alemtuzumab with 
subcutaneous interferon beta-1a showed that 
alemtuzumab had a greater treatment effect in 
people with rapidly evolving severe disease than 
fingolimod had in the FREEDOM study when 
compared with placebo. Similarly, the Committee 
noted that the CAMMS223, CARE MS-I and II 
studies comparing alemtuzumab with subcutaneous 
interferon beta-1a showed that alemtuzumab had a 
greater treatment effect in people with highly active 
disease despite interferon treatment than 
natalizumab had in the AFFIRM study when 
compared with placebo. Acknowledging the 
uncertainty, the Committee was persuaded that 
alemtuzumab was at least as effective as 
fingolimod and natalizumab for people with highly 
active relapsing-remitting multiple sclerosis despite 
beta interferon treatment and rapidly evolving 
severe relapsing-remitting multiple sclerosis 
respectively (see section 4.14 of the FAD). 
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Nominating organisation Comment Response 
JC virus serology after two years of natalizumab therapy). 


3. As the committee recognises, alemtuzumab is a more efficacious 
drug than interferon with a potentially serious safety profile which 
needs careful management. It is therefore illogical, and defies the 
available evidence from clinical trials, to endorse  its use as first-line 
therapy but not to more aggressive forms of multiple sclerosis that 
have either failed to be controlled on interferon, or for whom 
interferon is considered futile. Please note that conservative 
decision-makers, such as Health Canada and a few individuals 
within the Committee for Medicinal Products for Human Use of the 
European Medicines Agency (as noted in 4.13), have taken the 
opposite view, proposing that alemtuzumab should be reserved for 
those with continued disease activity on interferon and other 
multiple sclerosis therapies. Indeed, I imagine that most 
neurologists in the UK would –if permitted- first use alemtuzumab in 
this situation in place of natalizumab or fingolimod; Genzyme 
estimate >70%  alemtuzumab will initially be used for rapidly 
evolving severe multiple sclerosis and highly active relapsing–
remitting multiple sclerosis. However, over time, as physicians  
become comfortable with handling the drug and monitoring 
programme, I anticipate that – if permitted – increasing proportions 
of treatment-naïve patients will receive the drug.  


 


 
 
Comment noted. The Committee concluded that 
alemtuzumab is associated with significant benefits, 
but also significant harms, that some people with 
relapsing–remitting multiple sclerosis are willing to 
accept the disadvantages of alemtuzumab 
treatment, and that adhering to the recommended 
monitoring schedule is important (see section 4.6 of 
the FAD). 


Patient expert nominated 
by MS Society 


Thank you for sending me the consultation documents for the appraisal of 
Alemtuzumab for relapsing-remitting multiple sclerosis. I’m afraid that 
despite the best efforts of both Stuart and Heidi I was unable to open the 
Evaluation report and so my comments are limited to the ACD itself – I hope 
that is alright. I have also spoken to the team at the MS Society who were 
kind enough to put me forward as their patient expert for this consultation, 
and find myself in full and enthusiastic agreement with their statement. 
Obviously their response is an extremely well-considered and professional 
response; I hope that this email is sufficient as the response of a patient to 
the Committee’s decision. 


Comments noted.  The Committee concluded that 
alemtuzumab could be considered a cost-effective 
use of NHS resources for treating adults with active 
relapsing–remitting multiple sclerosis and  for adults 
with highly active relapsing-remitting multiple 
sclerosis despite beta interferon treatment and 
adults with rapidly evolving severe relapsing-
remitting multiple sclerosis (see section 4.21 and 
4.22 of the FAD). 
 







Confidential until publication 


Alemtuzumab for treating relapsing–remitting multiple sclerosis - Appraisal Consultation Document comments table Page 17 of 31 


Nominating organisation Comment Response 
 
I am hugely disappointed to hear of the initial decision of the Committee 
following a long meeting discussing the benefits of alemtuzumab to patients 
with RRMS. From a personal perspective as a person with relapsing-
remitting multiple sclerosis who has received treatment with alemtuzumab I 
can attest to the huge benefit of treatment for my condition, allowing me to 
be in better health (physical and mental) six years following my last regime 
than I was at diagnosis or for the eighteen months following. At diagnosis 
my MS was both rapidly evolving with fresh symptoms occurring frequently, 
and highly active – and the difference treatment made has been huge. 
Alemtuzumab really does have significant positive effects on the disease, 
and they last for a significant length of time. 
 
I believe that the Committee has been slightly mistaken in some of its 
conclusions. I fully understand the necessity of placing the majority of the 
focus for decision-making on the cost-effectiveness of a new treatment in 
order to make recommendations to the NHS – as a ‘free at the point of 
delivery’ service, the NHS must absolutely ensure that any drug it is allowed 
to use provides maximum patient benefit for as long as possible, with as few 
side-effects or harms as possible and for as low a cost as can be arranged – 
but I believe that in their initial decision the Committee have placed 
themselves in the difficult position of having to explain to the MS community 
(not only here but worldwide, in light of similar decisions being made 
globally) why the ability of a MS patient to choose a treatment has been 
curtailed. The newly revised NHS Charter outlines the rights of patients to 
be given choice in their treatments, and by not recommending alemtuzumab 
this choice is then limited to the currently existing drugs, many of which do 
not provide the long-term benefits or convenient treatment schedule of 
alemtuzumab. As people also tend to be diagnosed with active disease, 
then allowing the use of alemtuzumab as a first-line treatment would be the 
best possible outcome – treating the condition early in its progress and 
limiting the accumulation of disability from early relapses is paramount for 
continuing a normal life into the future. 
 
If alemtuzumab is not licensed for use in the NHS, a situation of potential 
discrimination is also established. As the drug has been licensed by the 
European Medicines Agency then it is available for those with private 
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Nominating organisation Comment Response 
healthcare arrangements, allowing those with the necessary finances to 
receive the drug while still continuing to exclude others who may need it. I 
appreciate that ‘fairness’ is not an economically valid argument, but as those 
who are diagnosed with MS go on to suffer from other economic penalties 
such as health-related early retirement, increased levels of unemployment 
and costs associated with care, improvements to living conditions etc it 
seems unduly harsh to add ‘effective treatment only for those who can pay’ 
to the list. 
 
Having actually had treatment – having sat in a hospital bed with a cannula 
dripping alemtuzumab into a vein, having suffered from sweats, chills, 
rigours and rashes, and having gradually realised over the course of a few 
weeks post-treatment how well I felt, I think I can say that the Committee 
has also overstated the side-effects of treatment. As I explained in my initial 
patient expert statement, the treatment does indeed have some immediate 
adverse effects; however these take place in hospital during treatment, and 
are easily treated at that point. None were bad enough in the first year of 
treatment to dissuade me from returning for a second year of treatment. The 
long-term side-effects, such as the development of other autoimmune 
conditions, can be spotted with the regular blood testing and if the patient is 
compliant, can be treated as they arise. I realised during the first meeting of 
the Committee that the list of side effects preyed heavily on people’s minds, 
but there are few MSers I have spoken to who would find anything on that 
list more problematic than their existing condition. Again, it is about choice – 
people with MS need to be trusted to understand the cost-benefit ratio as it 
applies to their own experience of the condition. They know whether the 
disease or the treatment would be worse for them on an individual level, and 
must be allowed to make their choice – either way.  
 
If the focus, of necessity, has to be on health economic grounds, then 
perhaps the true cost of the disease across a life-course needs to be 
explored, including periods of unemployment, social and care costs, other 
medications such as for depression and anxiety as well as the rippled-out 
costs and pressures on family and friends. The cost of the drug would be 
high if it didn’t work so well and offer such long-term benefits, but set against 
the cost of treating relapses and deterioration in a patient, the cost seems 
reasonable to those of us who live with the condition. As there are so few 
effective treatments for MS currently available, it is surely necessary to 


 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Comments noted. Please note that the 2008 NICE 
Guide to the Methods of Technology Appraisal 
(paragraph 5.2.7) that “the perspective adopted on 
costs should be that of the NHS and PSS. 
Technologies for which a substantial proportion of 
the costs (or cost savings) are expected to be 
incurred outside of the NHS and PSS, or which are 
associated with significant non-resource effects 
other than health, should be identified during the 
scoping stage of an appraisal. In these exceptional 
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licence a new one that could benefit so many more patients, especially if 
given as a first-line treatment to protect against early disability accumulation. 


circumstances, information on costs to other 
government bodies, when these are not reflected in 
HRQL measures, may be reported separately from 
the reference-case analysis. 


 


Comments received from commentators 
Commentator Comment Response 
Biogen We have not used the tabulated format as our comments are general and we have 


not re run the model to produce results based upon these comments.  However, we 
feel that re analysis incorporating the changes suggested by these comments would 
be desirable. 
 
Alemtuzumab for treating relapsing forms of multiple sclerosis [ID539]:  
Manufacturers Model 
 
Biogen Idec would like to thank the National Institute for Health and Care Excellence 
(NICE) for the opportunity to review and comment on the Appraisal Consultation 
Document (ACD) for alemtuzumab for treating relapsing forms of multiple sclerosis.  
Our comments are in relation to the robustness of the health economic model for 
alemtuzumab, whereby we support the case for additional analysis to be conducted 
in order to reduce the uncertainty around the clinical and cost-effectiveness of 
alemtuzumab, when compared to other available treatments. 
 
MODEL STRUCTURE 


The overall structure appears consistent with previous models used in previous 
NICE appraisals based on EDSS; however, we note that the structure does not 
allow for the regression of disability between EDSS states. Excluding regression will 
result in the patient population progressing more rapidly to higher EDSS states and 
SPMS than it would be expected under real-world conditions. This has an impact on 
the reliability of the ICER of  alemtuzumab versus other available comparators.  
 
MTC RESULTS 


The hazard ratios and relative rates of relapses are difficult to interpret and threaten 


 
 
 
 
 
 
 
 
Comments noted. 
 
 
 
 
 
 
 
 
Comment noted. The Committee agreed that it is 
appropriate for the economic modelling to allow 
patients with relapsing–remitting multiple sclerosis 
to move to lower as well as to higher EDSS states, 
that is, to allow for the condition to both improve 
and get worse, which is in line with what is seen in 
clinical practice for the lower EDSS states (see 
section 4.15). 
 
Comment noted. The Committee acknowledged the 
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the face-validity of the model; for example, the hazard ratio for Betaferon is 1.21, 
with BSC 1.0. Particular attention should be paid to the results showing interferon1-b 
having worse clinical outcomes than BSC. 
Further, the MTC treatment effects do not appear to be consistent with the head-to-
head studies available, which threatens the predictive validity of the MTC. 
 
MONITORING AND ADMINISTRATION ASSUMPTIONS.  


Assumptions on the use of resources for the monitoring  and administration of 
alemtuzumab appear reasonable. However the monitoring has not allowed any MRI 
costs for alemtuzumab, which would be expected especially in the first year. It is 
recommended that MRI be considered for inclusion in the model for alemtuzumab 
including any associated costs such as a neurology visit.  
 
ADVERSE EVENTS 


The adverse events rates unduly bias in favour of alemtuzumab.  A comprehensive 
and transparent list of adverse events for alemtuzumab should be provided and 
included in the MTC analyses by the manufacturer. In particular the adverse event 
rates for human papillomavirus infection, including cervical dysplasia (2%) and 
superficial fungal infections (12%) should be considered.   
The long term effects of alemtuzumab on immune function and the potential for 
thyroid malignancy is unknown but could potentially incur additional costs and 
disutility. Long-terms results for a cohort of patients are available but unpublished. 
These should be incorporated to validate the predictive aspect of the model. 


limitations of the MTC presented by the 
manufacturer The Committee agreed that the ‘all 
years’ MTC adjusted for baseline relapse rates was 
appropriate (see section 4.11 of the FAD). 
 
 
 
Comment noted. The manufacturer included the 
cost of an annual MRI in its additional analyses in 
response to the appraisal consultation document 
(see page 16 of Manufacturer’s Additional Analysis 
and section 3.32 of the FAD). 
 
 
 
Comments noted. The Committee concluded that it 
would be more appropriate for the analyses to 
include the trial data, which provided more realistic 
values for the disutility of adverse events 
associated with alemtuzumab. See section 4.16 of 
the FAD. The Committee concluded that 
alemtuzumab is associated with significant benefits, 
but also significant harms, that some people with 
relapsing–remitting multiple sclerosis are willing to 
accept the disadvantages of alemtuzumab 
treatment, and that adhering to the recommended 
monitoring schedule is important (see section 4.6 of 
the FAD). 


Novartis Novartis would like to thank the National Institute for Health and Care Excellence 
(NICE) for the opportunity to respond to the draft appraisal consultation document 
(ACD) for alemtuzumab. We would also like to commend NICE for their overall 
rigorous approach to the consideration of the evidence and the request for extensive 
additional economic analyses in this case, which we feel are wholly justified given 
the evidence presented for this therapy. 
 
We do have several points that we would like to raise with the Committee, however. 


Comments noted. 
 
 
 
 
 
Comment noted. Although fingolimod and 
natalizumab were included in the manufacturer’s 
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Commentator Comment Response 
The most important of these relate to the populations that are used in the 
comparison of alemtuzumab to fingolimod and the additional analysis requested on 
long-term retreatment rates. Please find our points detailed below: 
 


1. Populations used in the Comparisons to Fingolimod 


Inappropriate consideration of fingolimod  


The manufacturer’s submission for alemtuzumab is based around first line treatment 
of the active RRMS population, defined by this therapy’s marketing authorisation. 
This does not represent the same population for which fingolimod is licensed and 
recommended by NICE: patients with highly active RRMS despite beta interferon 
treatment. The manufacturer’s economic analysis for alemtuzumab versus 
fingolimod and natalizumab uses the whole RRMS population and compares the 
treatments as first line (Section 3.17), which is inappropriate given fingolimod’s 
marketing authorisation and NICE recommendation as described above. Although it 
is reported that the manufacturer does acknowledge that fingolimod and 
natalizumab are restricted by their marketing authorisations to the specific high 
disease activity subgroups, we feel that it is still inappropriate and misleading to 
report the results of the whole RRMS first line comparison within the ACD and 
request that this is removed from the report.  


Validity of the subgroup analysis of alemtuzumab 


We are pleased to read that the Committee has critically appraised the quality and 
reliability of the subgroup analysis for alemtuzumab in patients with highly active 
disease. We would ask that further details of this subgroup analysis, such as the 
sample sizes, are made available within the ACD so that readers can appraise the 
reliability themselves and understand how the Committee came to their decision.  


2. Long-term Retreatment Inputs  


It was acknowledged in the ACD that the manufacturer’s inputs for retreatment in 
the economic model may not reflect the situation in actual clinical practice. We are 
glad that NICE have requested that the manufacturer investigate this important 
issue further.  
 
The ACD states that “The Committee heard from the clinical specialists that in the 
trials, the percentage of people who needed a third course [of alemtuzumab] was 


incremental analysis, the manufacturer included 
these for completeness and acknowledged that 
these drugs have marketing authorisations only for 
use in highly active disease despite interferon 
treatment and rapidly evolving severe disease (see 
section 3.17 of the FAD). 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Comment noted. The CAMMS03409 extension 
study which enrolled people with RRMS from the 
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greater than the percentage who needed a fourth course, and that the trend of fewer 
people needing successive courses lasted up to 7 years (the median follow-up time 
for which data were available).”  We have a few concerns over this statement: 
 


a) Firstly, we are not aware of trial data for alemtuzumab that extends to 7 
years, so would hope that the Committee is planning to look carefully into 
the source of this data, including the methodology of its collection, the 
potential biases that may occur, the sample size and the patient 
characteristics.  We feel that it would be appropriate for a brief appraisal of 
this data source and its limitations to be included in the final report. 


 


b) Secondly, we are unsure how the Committee is interpreting the need for a 
“time-dependent rate of re-treatment” in their request for this to be applied in 
the model. We agree that the rate of re-treatment is likely to be time-
dependent: the risk of requiring a retreatment with alemtuzumab is expected 
to increase over time spent on treatment. This is supported by Alisdair 
Coles’ statement that more patients would experience relapses and hence 
require re-treatment towards the end of the 7 year period than in years 3 or 
4. We hope, therefore, that the Committee has requested an increasing rate 
of re-treatment over time, rather than a decreasing one. We note that this 
does not preclude a trend for fewer people needing successive courses, as 
is also supported by the evidence; it simply means that following each 
course, there will be a time-dependent increasing rate of re-treatment. 


 


c) Thirdly, we would like to clarify our concern over whether the reference to 7 
year data prevents re-treatments after 7 years from being included in the 
model. Whilst we acknowledge that retreatment rates in the long term are 
uncertain due to the lack of long-term data, some retreatment beyond 7 
years would be expected and we feel that this should be investigated in the 
economic model. In cases of uncertainty, we were under the impression that 
conservative assumptions should be applied, which in this case would be a 
high retreatment rate in the long term (ie. beyond 7 years). 


CAMMS223, CARE-MS I and II trials has a median 
follow-up of 7 years (see section 3.1 of the FAD).  
 
Comment noted. The Committee concluded that it 
is appropriate to incorporate the time-dependent 
rate of re-treatment from the trials in the model and 
was satisfied that in its response to the Appraisal 
Consultation Document, the manufacturer had 
reflected this in its revised economic model (see 
section 4.18 of the FAD). 
 
 
Comments noted. See above. 
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3. Monitoring  


We have several points for consideration with regards to monitoring costs and 
adherence to monitoring: 


a) We are surprised that the monitoring costs for alemtuzumab used in the 
model are reported as lower than those for fingolimod and natalizumab for 
year 1, and lower than all DMTs, including beta-interferon and glatiramer 
acetate, in years 2+. This does not appear consistent with the extent of 
discussion on monitoring requirements for alemtuzumab at the NICE 
Committee meeting where all the clinical experts agreed that monitoring is a 
considerable issue. For example, the risk of experiencing a serious thyroid 
adverse event with this therapy was noted as increasing from years 2 – 4, 
which appears to contradict lower monitoring costs in year 2. 


 


The summary of product characteristics for alemtuzumab specifies several 
laboratory tests that should be performed for patients who have received 
this treatment. These have been costed by the manufacturer (as outlined in 
the manufacturer’s submission), but given the views of the clinical experts, it 
seems likely that there are additional monitoring costs that have not been 
accounted for by the manufacturer. 


b) We are disappointed that the ERG has presented its monitoring 
requirements of 4 visits in the first year and 2 annually thereafter as “a 
worst case scenario”. Alasdair Coles noted that monitoring would in fact be 
higher than this (4 visits in the first 2 years, then 2 visits annually with 
monitoring reset upon retreatment). If this is the monitoring that is required 
to offset the risks associated with use of alemtuzumab then this input should 
represent the base-case of the appraisal and not be presented as the “worst 
case”.  


c) If adherence to monitoring is not maintained, which is highly likely according 
to both clinical experts and patient experts, then side-effects may well be 
above those seen in clinical trials and incorporated in the manufacturer’s 
model. A further consideration is that monthly monitoring may well not 
identify all serious side-effects of the drugs, for example because platelet 


 
Comment noted. In the manufacturer’s original 
submission, it assumed that there would be 2 
neurology visits in the first year and 1 neurology 
visit in the subsequent years (see table B7.5.4 in 
the manufacturer’s original submission). The 
Committee concluded that there should be 
increased monitoring and neurology visits for 
patients treated with alemtuzumab as well as visits 
for monitoring after restarting alemtuzumab 
treatment (see section 3.33 of the FAD). In the 
manufacturer’s additional analyses, the monitoring 
for alemtuzumab was increased to 4 neurology 
visits in the first year and 2 neurology visits 
thereafter and the number of MRIs increased to 1 
per year (see manufacturer’s additional response 
Data Request 11). The Committee considered the 
manufacturer’s revised base-case results for the 
active relapsing–remitting multiple sclerosis 
population submitted in response to consultation 
and noted that the manufacturer had incorporated 
all the Committee’s preferred assumptions. The 
Committee concluded that alemtuzumab could be 
considered a cost-effective use of NHS resources 
for treating adults with active relapsing–remitting 
multiple sclerosis (see section 4.21 of the FAD). 
 
 
 
 
 
 
Comments noted. The Committee concluded that 
alemtuzumab is associated with significant benefits, 
but also significant harms, that some people with 
relapsing–remitting multiple sclerosis are willing to 
accept the disadvantages of alemtuzumab 
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counts can drop very suddenly in the period between monitoring visits. We 
are unclear whether the model captures these risks. 


d) Given the uncertainty over both the long-term safety implications of 
alemtuzumab and the extent of adherence to monitoring that will occur in 
clinical practice, we propose that, should a positive recommendation for 
alemtuzumab ultimately be provided, NICE consider recommending that a 
dedicated registry is set up to ensure that all safety signals in patients 
treated with this therapy are captured and analysed (as has been done in 
previous cases, such as in TA103). This would be the only way for the NHS 
to be confident that they are adequately monitoring a therapy that could 
have very serious long term side effects that are currently unknown. 
Furthermore, given that there is 7 years of clinical experience for 
alemtuzumab available from UK patients, it would also seem advisable to 
perform a retrospective review of this data from a pharmacovigilance 
perspective. The need to understand more fully the safety profile of 
alemtuzumab has been highlighted in the recent Food and Drug 
Administration (FDA) assessment report of this intervention in the USA.  


4. Additional Points for Consideration 


We are pleased to see that the Committee is considering issues regarding renal 
complications and post-alemtuzumab treatment with bone marrow transplant (BMT). 
We have provided some additional points for consideration below on each of these 
topics, which may aid future discussions. We also note below a clarification over 
definitions of high disease activity subgroups. 


Renal complications 


We agree with the Committee that given the clinical experts’ concerns over renal 
complications, these should be included within the economic model. We have 
noticed, however, that the request for analysis focusses only on including the 
additional costs of renal complications. We hope that the utility implications of such 
serious adverse events are also being considered. 


Bone Marrow Transplant 


It was noted that bone marrow transplant (BMT) is the treatment option most likely 


treatment, and that adhering to the recommended 
monitoring schedule is important (see section 4.6 of 
the FAD). 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Comments noted. See above.  
 
 
 
 
 
Comment noted. 
 
 
 
 
 
 
 
Comments noted.  







Confidential until publication 


Alemtuzumab for treating relapsing–remitting multiple sclerosis - Appraisal Consultation Document comments table Page 25 of 31 


Commentator Comment Response 
to be employed following a lack of success with alemtuzumab. We would like to 
highlight that this is an expensive treatment option and one associated with 
considerable morbidity and mortality. We are concerned over the impact of 
introducing alemtuzumab as a routine treatment, where there is a possibility that the 
routine following treatment would be such a drastic intervention as BMT. We also 
hope that the full costs of BMT (approximately £30,000 per procedure in the UK) 
and disutility will be incorporated into the model. 


Definitions of high disease activity subgroups 


It has come to our attention that the ACD does not fully define the high disease 
activity subpopulations for which fingolimod and natalizumab are indicated and 
recommended. As not all readers of the ACD will be familiar with the difference 
between highly active disease despite beta-interferon and rapidly evolving severe 
RRMS, we would suggest it might be beneficial to clarify the full definitions by 
providing in the ACD the definitions presented in TA127 and TA254, or by referring 
to these previous technology appraisals in which the full definitions can be found. 


Summary 


Novartis are reassured to see that the Committee has critically appraised the 
evidence for alemtuzumab and requested many important additional economic 
analyses. To summarise the main points that we would like to raise to the 
Committee following review of the ACD: 


• There are cases within the ACD where fingolimod has been considered in a 
population outside of its marketing authorisation, namely in a first-line 
population and in the whole RRMS population. 


• In terms of long-term re-treatment, we hope the Committee will appraise the 
source of evidence for 7 year exposure as cited by the clinical expert and 
consider the increased risk of re-treatment over time. 


We were surprised that for the monitoring costs used by the manufacturer, the cost 
for alemtuzumab used in the model was reported as lower than that for fingolimod 
and natalizumab for year 1, and lower than all DMTs, including beta-interferon and 
glatiramer acetate, in years 2+, which does not seem consistent with the 
discussions held at the appraisal meeting. Additionally, the ERG has included a 
lower estimate for neurology visits for alemtuzumab patients in their worst case than 
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is expected in clinical practice as stated by one of the clinical experts. 


Royal College of 
Nursing 


Introduction 


The Royal College of Nursing (RCN) was invited to review the Appraisal 
Consultation Document (ACD) for Alemtuzumab for the treatment of relapsing-
remitting multiple sclerosis 


The document was circulated to nurses who care for people with multiple sclerosis 
for their views.   


Appraisal Consultation Document – RCN Response  


The Royal College of Nursing welcomes the opportunity to review this document. 


The RCN’s response to the questions on which comments were requested is set out 
below: 


i)        Has the relevant evidence been taken into account? 


The summary of the evidence review seems reasonable. 


ii)      Are the summaries of clinical and cost effectiveness reasonable 
interpretations of the evidence? 


Cost effectiveness:  There seems to be a great disparity between the figures. 
On the one hand the model suggests that the cost is in the region of £10,000 
(low enough for NICE to recommend this treatment as it costs less than the 
20 - 30 k threshold), however, later it discusses a cost of over a million 
pounds.  This is a tremendous leap and could lead to some confusion or 
misinterpretation.  We would suggest that clarity is definitely required in this 
area in order to truly give an unbiased view. 


iii) Are the provisional recommendations sound and a suitable basis for 
guidance to the NHS? 


We note the recommendation that the committee is not minded to recommend 
the use of this health technology for the target population, that is, for treating 
adults with relapsing–remitting multiple sclerosis with active disease defined 
by clinical or imaging features.  


We also note that the Committee has recommended that NICE requests 
further clarification and analyses from the manufacturer on various points, to 
be made available for the second Appraisal Committee meeting.  We 


 
 
 
 
 
 
 
 
 
 
 
 
Comment noted.  
 
 
 
Comment noted. The summary of the cost 
effectiveness evidence presented by the 
manufacturer and reviewed by the ERG included a 
range of ICERs. These ICERs had a wide range, 
reflecting the uncertainty within the model 
presented by the manufacturer. In the FAD, the 
Committee concludes which are the most plausible 
for each of the populations presented (see sections 
4.21 and 4.22 of the FAD). 
 
 
 
 
Comment noted. 
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welcome this.  


We note that the manufacturer has marketing authorisation for the technology 
to be used in highly active disease i.e. in line with Tysabri and Gilenya.  


We would ask that the committee in considering the further information it is 
requesting from the manufacturers, also reviews and reconsiders the decision 
that the drug should not be given in the highly active or rapidly progressing 
MS.    We would ask that any guidance issued is in line with the current 
clinical pathway. 


iv) Are there any aspects of the recommendations that need particular 
consideration to ensure that NICE avoids unlawful discrimination 
against any group of people on the grounds of race, gender, disability, 
religion or belief, sexual orientation, age, gender reassignment, 
pregnancy and maternity? 


We are not aware of any specific issue at this stage.  We would ask that any 
guidance issued should show that an equality impact analysis has been considered 
and that the guidance demonstrates an understanding of issues relating to all the 
protected characteristics where appropriate.       


 
 
 
 
Comment noted. The Committee concluded that 
alemtuzumab could be considered a cost-effective 
use of NHS resources for treating adults with active 
relapsing–remitting multiple sclerosis and  for adults 
with highly active relapsing-remitting multiple 
sclerosis despite beta interferon treatment and 
adults with rapidly evolving severe relapsing-
remitting multiple sclerosis (see section 4.21 and 
4.22 of the FAD). 
 
Comments noted. Equalities issues are identified 
and considered by the Committee at every stage of 
guidance development. The Committee considered 
whether the monitoring requirements imposed on 
alemtuzumab by the regulatory authorities raised a 
potential equality issue for people with active 
relapsing–remitting multiple sclerosis. The 
Committee concluded that this was not an equality 
issue as the monitoring requirements are a safety 
issue which apply to everyone being treated with 
alemtuzumab, regardless of disability status (see 
the Summary of Appraisal Committee’s key 
conclusions in FAD). 


 







Confidential until publication 


Alemtuzumab for treating relapsing–remitting multiple sclerosis - Appraisal Consultation Document comments table Page 28 of 31 


Comments received from members of the public 
Role* Section  Comment Response 
NHS 
Professional 


3 The evaluation of clinical effectiveness focuses mainly on the EDSS score 
which does not capture other symptoms such as fatigue, bladder 
symptoms, cognitive impairment and depression. 
 
We agree with the criticism of the ERG that trial data before 2000 was 
excluded in the base-case analysis. We are also in agreement with the 
concern regarding pooling of heterogenic analysed data. The safety 
concerns in terms of monitoring and the failure to include associated costs 
for severe adverse reactions into the economic analysis have been noted. 
The proposed frequency for monitoring may not be sufficient to detect 
some of the more serious adverse drug reactions and an increased 
frequency of blood tests should be taken into account in the cost analysis. 
The proposed arguments for these concerns appear correct and 
reasonable. 
 
After a careful risk-benefit assessment, Alemtuzumab may still need to be 
considered as a treatment option for patients with highly active MS 
(treatment failure, side effects) before supportive care." 


Comment noted. The Committee concluded that it 
is appropriate for the economic modelling to 
include the deaths observed in the trials and the 
trial EQ-5D-5L data (which is more likely to capture 
the disutility of adverse events associated with 
alemtuzumab than the manufacturer’s original 
approximations) (see section 4.16 of the FAD). The 
manufacturer provided narrative results of the EQ-
5D-5L quality of life survey administered to people 
taking part in the alemtuzumab trials. The EQ-5D-
5L takes into account mobility, self-care, usual 
activities, pain/discomfort and anxiety or 
depression.  
 
Comments noted. The Committee concluded that 
alemtuzumab could be considered a cost-effective 
use of NHS resources for treating adults with active 
relapsing–remitting multiple sclerosis and  for 
adults with highly active relapsing-remitting multiple 
sclerosis despite beta interferon treatment and 
adults with rapidly evolving severe relapsing-
remitting multiple sclerosis (see section 4.21 and 
4.22 of the FAD). 


                                                   
* When comments are submitted via the Institute’s web site, individuals are asked to identify their role by choosing from a list as follows: ‘patent’, ‘carer’, ‘general public’, ‘health 


professional (within NHS)’, ‘health professional (private sector)’, ‘healthcare industry (pharmaceutical)’, ‘healthcare industry’(other)’, ‘local government professional’ or, if none of 
these categories apply, ‘other’ with a separate box to enter a description. 
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Role* Section  Comment Response 
NHS 
Professional 


4 "Yes, the key studies of Alemtuzumab have been identified. The limitations 
of the available trials and related analysis have been identified and further 
information has been requested accordingly. A weakness of the evidence 
was using only Rebiff44 in the clinical trials. Long-term safety and efficacy 
beyond the follow-up period remain unclear.  
Appropriate consideration was given to evidence related to clinical 
effectiveness, quality of life and economical aspects as well as clinical 
experts and affected patients and their families.  
 
The reason for the provisional recommendations is clear and, in view of 
the calculated ICER range, understandable." 


Comments noted. The Committee concluded that 
alemtuzumab could be considered a cost-effective 
use of NHS resources for treating adults with active 
relapsing–remitting multiple sclerosis and  for 
adults with highly active relapsing-remitting multiple 
sclerosis despite beta interferon treatment and 
adults with rapidly evolving severe relapsing-
remitting multiple sclerosis (see section 4.21 and 
4.22 of the FAD). 


Patient 4 As a person living with MS the primary consideration is halting/slowing 
disability accumulation. The longer I can remain active, tax paying, etc the 
least burden. Alemtuzumab represents the greatest chance of halting the 
relentless, frightening progression of this disease. Many with MS are 
willing to risk the rare serious side effects. The current 1st line treatments 
are relatively ineffective with regular injections and many wearing side 
effects. Alemtuzumab represents real hope of a permanent change to the 
immune system. I know of many NHS treatments that have huge negative 
associated costs. For example a large proportion of in-vitro fertilisation 
(IVF) treatments result in multiple pregnancy. This results in admissions to 
special care baby units, life long disability, stillbirth etc. If the years of costs 
for this consequence of IVF were taken into consideration this effective life 
changing treatment for family formation would not be available. I do not 
feel that a very rare serious side effect of Alemtuzumab, eg renal failure, 
should prevent this possibly revolutionary drug being used to huge benefit 
for the majority, allowing us to remain active. 


Comments noted The Committee concluded that 
alemtuzumab could be considered a cost-effective 
use of NHS resources for treating adults with active 
relapsing–remitting multiple sclerosis and  for 
adults with highly active relapsing-remitting multiple 
sclerosis despite beta interferon treatment and 
adults with rapidly evolving severe relapsing-
remitting multiple sclerosis (see section 4.21 and 
4.22 of the FAD). 
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Role* Section  Comment Response 
NHS 
Professional 


Notes "There is lack of transparency in paragraph 4.9. (and in the ACD as a 
whole) on why the Committee was not convinced of the efficacy of 
alemtuzumab in these subgroups based on the MTC results. The results 
quoted in this paragraph relate to efficacy relative to fingolimod and 
natalizumab but it is not explained why these results leads to a conclusion 
that alemtuzumab is not efficacious in these subgroups. The impact of not 
being able to use this medication in the highly active/rapidly evolving group 
will ultimately result in inevitable cns damage which would have been 
prevented with alemtuzumab use. This medication has a place for patients 
who require substantial relapse reduction to avoid irretrievable disability. 
There is lack of transparency in paragraph 4.9. (and in the ACD as a 
whole) on why the Committee was not convinced of the efficacy of 
alemtuzumab in these subgroups based on the MTC results. The results 
quoted in this paragraph relate to efficacy relative to fingolimod and 
natalizumab but it is not explained why these results leads to a conclusion 
that alemtuzumab is not efficacious in these subgroups." 


Comments noted. The Committee concluded that 
alemtuzumab could be considered a cost-effective 
use of NHS resources for treating adults with active 
relapsing–remitting multiple sclerosis and  for 
adults with highly active relapsing-remitting multiple 
sclerosis despite beta interferon treatment and 
adults with rapidly evolving severe relapsing-
remitting multiple sclerosis (see section 4.21 and 
4.22 of the FAD). 


NHS 
Professional 


3 The EMA did not identify any issues in relation to alemtuzumab efficacy 
varying between highly active and non-highly active patients 
The EMA did not identify any issues in relation to alemtuzumab efficacy 
varying between highly active and non-highly active patients" 


Comments noted. The Committee concluded that 
alemtuzumab could be considered a cost-effective 
use of NHS resources for treating adults with active 
relapsing–remitting multiple sclerosis and  for 
adults with highly active relapsing-remitting multiple 
sclerosis despite beta interferon treatment and 
adults with rapidly evolving severe relapsing-
remitting multiple sclerosis (see section 4.21 and 
4.22 of the FAD). 


 4 There is lack of transparency in paragraph 4.9. (and in the ACD as a 
whole) on why the Committee was not convinced of the efficacy of 
alemtuzumab in these subgroups based on the MTC results. The results 
quoted in this paragraph relate to efficacy relative to fingolimod and 
natalizumab but it is not explained why these results leads to a conclusion 
that alemtuzumab is not efficacious in these subgroups. 


Comments noted. The Committee concluded that 
alemtuzumab could be considered a cost-effective 
use of NHS resources for treating adults with active 
relapsing–remitting multiple sclerosis and  for 
adults with highly active relapsing-remitting multiple 
sclerosis despite beta interferon treatment and 
adults with rapidly evolving severe relapsing-
remitting multiple sclerosis (see section 4.21 and 
4.22 of the FAD). 
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Role* Section  Comment Response 
NHS 
Professional 


4 I do not agree with the duration of efficacy being limited to 5 years. My 
experience of patients is that the benefit is sustained for considerably 
longer. None of the patients I have treated has had a further relapse, nor 
progressed. Patients were included in a publication by Rice et al J Neurol 
2008. It has thus proved cheaper than standard DMTs, Fingolimod or 
Tysabri all of which these patients would have been eligible for. There are 
little post treatment costs - blood testing for 5 years only, thyroxine 
replacement therapy for some. The infrequent infusions are much 
preferred by patients, whose lives are much less disrupted than the 
nearest equivalent available Tysabri 


Comments noted. The Committee concluded that 
alemtuzumab could be considered a cost-effective 
use of NHS resources for treating adults with active 
relapsing–remitting multiple sclerosis and  for 
adults with highly active relapsing-remitting multiple 
sclerosis despite beta interferon treatment and 
adults with rapidly evolving severe relapsing-
remitting multiple sclerosis (see section 4.21 and 
4.22 of the FAD). 


Patient notes 'NICE' should be SHOT...... 
Yes, my thyroid became 'under active' through being on the Phase 3 trial, 
BUT this is more than compensated for by my going from relapses every 3 
- 6 months, to not having any relapse for over 4 & 1/2 years. 
NICE's decision really, really disappoints and disgusts me. 
This drug has been approved by the European Medical Agency.  
NICE is letting everyone with RRMS down severely... 
Obviously no one in NICE is trying to live with the severe difficulties of 
living with MS. 
I'm horrified..... 


Comments noted. The Committee concluded that 
alemtuzumab could be considered a cost-effective 
use of NHS resources for treating adults with active 
relapsing–remitting multiple sclerosis and  for 
adults with highly active relapsing-remitting multiple 
sclerosis despite beta interferon treatment and 
adults with rapidly evolving severe relapsing-
remitting multiple sclerosis (see section 4.21 and 
4.22 of the FAD). 
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Genzyme’s Response to the alemtuzumab ACD sent to NICE on 9th January 2014 
 
Genzyme’s Response is related to the following areas (which we bullet point below and reference to the relevant 
pages): 


• A.1. Relevant evidence has not been considered in describing the expected use of alemtuzumab (page 2) 
• A.2. Relevant evidence has not been considered in determining whether alemtuzumab is clinically effective 


in patients with highly active (HA) RRMS despite interferon use  (page 2-19) 


• A.3. Relevant evidence has not been considered in the Committee’s decision whether alemtuzumab is 
clinically effective in patients with RES RRMS  (page 20-41) 


• A.4. Relevant evidence has not been considered relating to the request to use the TEMSO TOWER 
placebo arm to derive natural history disease progression transition probabilities for the model in the 
additional analyses request in the ACD. (page 42-43) 


• A.5. Relevant evidence has not be considered to support the inclusion of direct non-health care costs 
sourced from Tyas et al 2007 within the additional requested cost effectiveness analyses  in the ACD  (page 
43-44) 


• A.6.. Relevant  evidence has not been considered in requesting as part of the ACD additional analyses 
applying a waning of efficacy solely to alemtuzumab and not to the comparators (page 45-46) 


• B.1. Genzyme do not believe that the summary of clinical effectiveness which states that alemtuzumab 
12mg does not have persuasive evidence that it is  clinically effective in HA RRMS despite interferon use 
patients is a reasonable interpretation of the evidence (page 46-47) 


• B.2. Genzyme do not believe that the summary of clinical effectiveness which states that alemtuzumab does 
not have persuasive evidence that it is clinically effective in RES RRMS patients is a reasonable 
interpretation of the evidence (page 47-48) 


• C. Genzyme do not believe that the  provisional recommendations are a sound and a suitable basis for 
guidance to the NHS (page 48-49) 
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Section A: Has all of the relevant evidence been taken into account? 
 
A.1. Relevant evidence has not been considered in describing the expected use of alemtuzumab 12mg (in 
Section 4.4. of the ACD). 
 
The description of the use of alemtuzumab does not capture that neurology clinical experts expect that alemtuzumab 
will be used primarily in place of natalizumab and fingolimod for patients with both RES RRMS and HAD despite 
interferon use. 


This was indicated in our submission to NICE in the following statements on positioning in STA submission: 


• PAGE 18 / 52 / 224: “Initially, it is anticipated that alemtuzumab will be used primarily in patients showing a 
high degree of disease activity (eg. presenting with two or more relapses in the prior year or with one 
relapse in the prior year despite treatment with interferons or glatiramer acetate) and primarily in place of 
natalizumab or fingolimod.  It should be recognised that the definition of “highly active” for use of 
alemtuzumab would not need to be as restrictive as that contained within the licences of fingolimod and 
natalizumab and would be aligned to the more inclusive definition used amongst clinicians in England and 
Wales treating MS).” 
 


• PAGE 239: 73% of those who will receive alemtuzumab 12mg will be patients with RES RRMS or HA 
disease despite treatment with a beta interferon. 


 
A.2. Relevant evidence has not been considered in determining whether alemtuzumab is clinically effective 
in patients with highly active (HA) RRMS despite interferon use (this relates to the opinion expressed in 
Section 4.9. of the ACD that further evidence was needed by the Committee to persuade it of the clinical 
effectiveness of alemtuzumab in this subgroup). 


Two sets of evidence are provided to support the efficacy of alemtuzumab in the HA RRMS despite interferon use 
subgroup from the CARE MS II study: 


• Part A.2.1: Discussion of the results based on this subgroup from CARE MS II (for 3 and 6 month sustained 
accumulation of disability (SAD) hazard ratios (HR) and annualised response rate (ARR) rate ratios (RR). 
CARE MS II is the only study of the 3 main studies with treatment experienced patients and so the only one 
from which a HA RRMS despite beta interferon use subgroup analysis is possible. 


• Part A.2.2: A discussion of the HA RRMS despite interferon use MTC networks which includes this 
subgroup from the CARE MS II study in terms of the results and their interpretation. This includes an 
assessment of clinical heterogeneity and a statistical assessment of heterogeneity, an assessment of 
heterogeneity between results of pairwise comparisons and inconsistencies between the direct and indirect 
evidence on the technologies and the weakness and strengths of the networks (this is done both for the 
ARR RR and 3 month SAD HR networks. No 6 month SAD HR MTC network is presented because no such 
data was identified for fingolimod on our literature search for this outcome) 


• Part A.2.3. The additional cost effectiveness analyses requested in the ACD for active RRMS has been run 
for alemtuzumab versus fingolimod in the HA RRMS despite interferon subgroup. This is so that if the 
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Committee accept the clinical effectiveness of alemtuzumab in this subgroup they have available the same 
associated cost effectiveness analyses as they have requested for active RRMS. This data plus the 
associated models was also sent to NICE as part of the additional information request so that its validity 
could be assessed by the ERG on 9th January 2014. 


 


A.2.1: Evidence based on HA RRMS despite interferon use subgroup from CARE MS II results (for 3 and 
6 month SAD HRs and ARR RRs) 


The clinical effectiveness of alemtuzumab 12mg vs SC IFNβ-1a 44μg in HA RRMS despite interferon use patients in 
relation to 6 months SAD HRs based on a subgroup analyses of CARE MS II is shown in Table A.2.1.1. It provides 
the following supportive evidence: 


• The 6 months SAD HRs shows alemtuzumab 12mg to be statistically significantly better than SC IFNβ-1a 
44μg: 0.55 [0.32, 0.95] (n=334).  
 


o These results are comparable to those in the full trial data set 0.58 [0.38, 0.87] (n=628).  
o This is consistent with the assessment of alemtuzumab 12mg by the regulatory authority, the 


European Medicines Agency (EMA), which did not identify any difference between highly active 
and non-highly active subgroups in the efficacy of alemtuzumab 12mg as shown in the European 
Public Assessment Report for the drug.[EMA (Lemtrada EPAR), 2013] 
 


• No 6 month SAD HR results of a subgroup analysis of fingolimod in the highly active despite interferon 
subgroup has been identified in the literature to allow a comparison based on this outcome. 


A.2.1.1:  Six month SAD HRs for alemtuzumab 12mg for HA RRMS despite interferon use subgroup 
compared to full trial data sets 


Comparison Data Source Subgroup 
Sample size 


Full trial 
sample 


size 


Sample size as 
% of full trial 


data set 


SAD 6 mth 
HR   (HAD 


despite INF 
use 


subgroup) 


[95% CI] 


SAD 6 mth 
HR (full trial 


data) 


[95% CI] 


Alemtuzumab 
12mg versus 
SC IFNβ-1a 


Data on file 
[Genzyme 


2013] / CARE 
MS II [Coles et 


al 2012] 


334 628 53% 
0.55* 


 [0.32, 0.95] 


0.58  


[0.38, 0.87] 


* CARE MS II HAD definition: > 365 days interferon (IFN) with IFN exposure in year prior to treatment and gadolinium enhancing 
lesion positive (Gad+) OR T2 > 0.5 mL and 1 or more relapses in prior year 


The clinical effectiveness of alemtuzumab 12mg vs SC IFNβ-1a 44μg in HA  RRMS despite interferon use patients in 
relation to 3 months SAD HRs based on a subgroup analysis of the CARE MS II study are shown in Table A.2.1.2 
and provides the following supportive evidence: 
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• The 3 months SAD HRs of the subgroup from CARE MS II shows alemtuzumab 12mg to be numerically but 
not  statistically significantly better than SC IFNβ-1a 44μg: 0.61 [0.37, 1.01] (n=334).   


o These results are comparable to those in the full trial data set:    . 
o These results need to be considered in light of the fact that 6 month SAD is considered to be the 


more robust measure of sustained disability accumulation than 3 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 six months apart”.[EMA, 2009] 
 


• As shown in Table A.2.1.2., the clinical efficacy of fingolimod 0.5mg versus placebo in relation to 3 month 
HRs in the HA RRMS despite interferon use trial subpopulation is comparable to that of alemtuzumab 12mg 
versus an active comparator (SC IFNβ-1a 44μg): 0·68 [0·29, 1·62] (n=114) or 0.73 [0.29, 1.84] (n=70) 
(depending on the definition of HA RRMS despite interferon use) compared to 0.61 [0.37, 1.01] (n=334) 
respectively.  


o A fingolimod 0.5 mg highly active RRMS despite interferon use subgroup analysis against placebo 
from the FREEDOMS trial (n= 169; 20% of the full trial data set) and versus IM IFNβ-1a 30mg from 
TRANSFORMS (n=374; 43% of the full trial data set) were accepted by NICE as proof of the 
efficacy of fingolimod 0.5 mg in this subgroup.  


o Alemtuzumab 12mg has data from a similar sized subgroup population as the TRANSFORM 
subgroup (n=334; 53% of full trial data set) and also against an active comparator.  


o It was reported in the fingolimod NICE guidance that no statistically significant difference in 
disability progression between treatment groups in these subgroup populations was observed vs 
either placebo or an active comparator (although the actual figures were not stated).[NICE, 2012 – 
Section 4.7]. The measure used was 3 month SAD HRs and no 6 month SAD HR data was 
presented.  Alemtuzumab has statistically significantly better results in this subgroup for disability 
progression using the more robust measure of 6 months SAD HRs. 
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A.2.1.2:  3 month SAD HR for alemtuzumab 12mg and fingolimod HA RRMS despite interferon use trial 
subgroups compared to the full trial data sets 


Comparison Data 
Source Reference 


Subgroup 
Sample 


size 


Full 
trial 


sample 
size 


Sample 
size as % 
of full trial 
data set 


SAD 3 mth 
HR   (HAD 


despite INF 
use 


subgroup) 


SAD 3 mth 
HR (full trial 


data) 


Alemtuzumab 
12mg versus 
SC IFNβ-1a 


CARE MS II Data on file 334 628 53% 
0.61 


[0.37, 1.01]* 


 


  


Fingolimod 
0.5 mg vs 
placebo 


FREEDOMS 


[Devonshire 
et al, 2012] 


Devonshire 
et al 114 843 14% 


0·68 


[0·29, 1·62]** 


0.70 


[0.52, 0.96] 


Fingolimod 
0.5 mg vs 
placebo 


FREEDOMS 


[EMA, 
(Fingolimod 


EPAR) 
2011] 


Fingolimod 
EPAR 70 843 8% 


0.73 


[0.29, 1.84]*** 


0.70 


[0.52, 0.96] 


* CARE MS II HAD definition: > 365 days interferon (IFN) with IFN exposure in year prior to treatment and gadolinium enhancing 
lesion positive (Gad+) OR T2 > 0.5 mL and 1 or more relapses in prior year 
**FREEDOMS HAD definition used: Group C in Devonshire et al paper: Patients who received interferon beta during the year 
before study enrolment and had at least one relapse in the previous year plus at least either one gadolinium-enhancing T1 lesion 
or nine T2 lesions at baseline 
** *FREEDOMS HAD definition from fingolimod EPAR: Patients who had been on treatment with an approved disease-modifying 
MS drug for at least 6 months (sufficient duration to evaluate efficacy), were still on treatment in the year before starting study 
drug, and had at least 1 relapse during the last year. The relapse may or may not have occurred while on the MS disease 
modifying therapy and at least one Gd-enhancing lesion on baseline MRI. 
 
The clinical effectiveness of alemtuzumab 12mg vs SC IFNβ-1a 44μg in HA RRMS despite interferon use patients in 
relation to annualised relapse rates rate ratios (ARR RR) based on a subgroup analysis of CARE MS II is shown in 
Table A.2.1.3. It provides the following supportive evidence: 


• The subgroup analysis of  ARR RR shows alemtuzumab 12mg to be statistically significantly better than SC 
IFNβ-1a 44μg: 0.4 [0.28, 0.56] (n=334). 


o These results are comparable to those in the full trial data set: 0.5 [0.41, 0.61] (n=628).  
o This is consistent with the assessment of alemtuzumab 12mg by the regulatory authority, the 


European Medicines Agency (EMA), which did not identify any difference between highly active 
and non-highly active subgroups in the efficacy of alemtuzumab 12mg as shown in the European 
Public Assessment Report for the drug. 


• The clinical efficacy of fingolimod 0.5mg versus placebo in relation to ARR RRs in the HA RRMS despite 
interferon use subpopulation is comparable to that of the alemtuzumab 12mg versus an active comparator 
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(SC IFNβ-1a 44μg):   0.38 [0.21, 0.68]  (n=114) or 0.44 [0.25, 0.77] (n=187) (dependent upon the definition 
of the HA RRMS despite interferon subgroup definition for fingolimod 0.5mg)  compared to 0.4 [0.28, 0.56] 
(n=334) respectively.  


o Fingolimod 0.5mg HA RRMS despite interferon use subgroup analyses against placebo from the 
FREEDOMS trial (n= 169; 20% of the full trial data set) and versus IM IFNβ-1a 30mg from 
TRANSFORMS (n=374; 43% of the full trial data set)   were accepted by NICE as proof of the 
efficacy of fingolimod 0.5mg in this subgroup.  


o In the highly active RRMS despite interferon use subgroup analysis ARR of 0.21 compared with 
0.54 ( p< 0.001)  for fingolimod 0.5mg versus placebo and  of 0.25 compared with 0.51 (p < 0.001)  
for fingolimod 0.5mg compared with IM IFNβ-1a 30mg are quoted in the fingolimod 0.5mg NICE 
guidance 


o Alemtuzumab 12mg has data from a similar sized subgroup population as the TRANSFORM 
subgroup (n=334; 53% of full trial data set) and also against an active comparator.  


o (in the fingolimod EPAR ARR outcome data for a HA despite interferon use subgroup of 
TRANSFORM is presented but the outcome used is negative binomial rate ratios which make 
comparison to the alemtuzumab data difficult so these results are not presented here) 


 


Table A.2.1.3: ARR – RR alemtuzumab 12mg and fingolimod 0.5mg HA RRMS despite interferon use trial 
subgroup analyses compared to the full trial data sets 


Comparison Data 
Source 


Subgroup 
Sample 


size 


Full 
trial 


sample 
size 


Sample 
size as 


% of 
full 
trial 
data 
set 


ARR RR   
(HAD 


despite 
INF use 


subgroup) 


[95% CI] 


ARR RR (full trial 
data) 


Alemtuzumab 
12mg versus 
SC IFNβ-1a 


CARE MS II 


Data on file 
[Genzyme 


2013] 


334 628 53% 
0.4* 


[0.28, 
0.56] 


0.5 
[0.41, 0.61] 


Fingolimod 
0.5 mg vs 
placebo 


FREEDOMS 


[Devonshire 
et al, 2012] 


114 843 13% 
0·38** 
[0·21, 
0·68] 


0·46 [0·37, 0·57] 


* CARE MS II HAD definition: > 365 days interferon (IFN) with IFN exposure in year prior to treatment and gadolinium enhancing 
lesion positive (Gad+) OR T2 > 0.5 mL and 1 or more relapses in prior year 
**FREEDOMS HAD definition used: Group C in Devonshire et al paper: Patients who received interferon beta during the year 
before study enrolment and had at least one relapse in the previous year plus at least either one gadolinium-enhancing T1 lesion 
or nine T2 lesions at baseline 
 







7 


 


 


A.2.2: A discussion of the MTC networks for HA RRMS despite interferon use in terms of the results and their 
interpretation.  


This includes the following: 


• A.2.2.1. – A.3.2.2. A presentation and discussion of the results of the MTCs for 3 month SAD HRs and ARR 
RRs. No results are presented for the 6 month SAD HR MTC because this analysis only provided data for 
comparisons of alemtuzumab versus SC IFNβ-1a 44μg (for which direct evidence exists) and versus 
teriflunomide which is not a comparator. It did not provide data versus fingolmod 0.5 mg which is the 
comparator against which alemtuzumab is required by the NICE scope to be compared in this group since 
no 6 month SAD HR data for fingolimod 0.5mg in highly active RRMS despite interferon use was identified 
in the literature. 


• A.2.2.3. An assessment of clinical heterogeneity 


• A.2.2.4. A statistical assessment of heterogeneity  


• A.2.2.5. An assessment of heterogeneity between results of pairwise comparisons and inconsistencies 
between the direct and indirect evidence on the technologies 


• A.2.2.6. The weakness and strengths of the networks 


 


 


 


A.2.2.1. A presentation and discussion of the results of the three month SAD HR MTC for the HA RRMS 
despite interferon subgroups. 


The following key points are noted in relation to the effectiveness of alemtuzumab 12mg for HA RRMS  despite 
interferon use patients in relation to 3 month SAD HR as estimated using the associated MTC (output described in 
Table A.2.2.1.1 and network and inputs described in Figure A.2.2.1.1 and Table A.2.2.1.2: 


• Alemtuzumab is            


o This result should be seen in the context of the HA RRMS despite interferon subgroup of the CARE 
MS II which forms the direct evidence input into this network in which alemtuzumab 12mg  
although showing non-statistically significant results versus an active comparator (SC IFNβ-1a 44 
µg) was associated with a narrower CI: 0.61 [0.37, 1.01].   


o The wider credible intervals associated with alemtuzumab 12mg versus placebo estimations based 
on the MTC results in contrast to the narrower 95% CIs around alemtuzumab versus SC IFNβ-1a 
44 µg based on the direct evidence is primarily because of the high uncertainty associated with the 
data that forms the links between alemtuzumab 12mg and placebo in the network (see Figure 
A.3.2.1.1 below).  


 The link from alemtuzumab to placebo is alemtuzumab to SC IFNβ-1a 44 µg then SC 
IFNβ-1a 44 µg to teriflunomide 14mg   and then teriflunomide 14mg to placebo. The trial 
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subgroup data associated with the SC IFNβ-1a 44 µg vs teriflunomide 14mg and  
teriflunomide 14mg to placebo  adds uncertainty as can be inferred from the confidence 
intervals of    and   ] respectively (see Table A2.2.1.2 
below) 


• Alemtuzumab is numerically but not statistically significantly better than fingolimod 0.5mg based on the MTC 
results: 0.65 [0.11, 3.72].  


o The wide CI around alemtuzumab versus fingolimod is primarily because of the high uncertainty 
associated with the data that forms the links between alemtuzumab 12mg and fingolimod 0.5mg in 
the network (see Figure A.2.2.1.1 below) and the number of links needed to make this comparison.  


o The link from alemtuzumab to fingolimod 0.5mg is alemtuzumab to SC IFNβ-1a 44 µg then SC 
IFNβ-1a 44 µg to teriflunomide 7/14mg and then teriflunomide 7/14mg to placebo and then 
placebo to fingolimod 0.5mg; the trial subgroup data associated with the SC IFNβ-1a 44 µg vs 
teriflunomide 14mg and teriflunomide 14mg to placebo is associated with a degree of uncertainty 
as described in the bullet point directly above.  


o These results should be seen in the context of the direct trial HA despite interferon subgroup 
evidence in which the  fingolimod 0.5mg versus placebo in relation to 3 month HRs is comparable 
to that of alemtuzumab 12mg versus an active comparator (SC IFNβ-1a 44μg): 0·68 [0·29, 1·62] 
(n=114) or 0.73 [0.29, 1.84] (n=70) (depending on the definition of HA RRMS despite interferon 
use) compared to 0.61 [0.37, 1.01] (n=334) respectively. 


o The MTC analysis has been carried out to provide parameter estimates for the HE model with cost 
effectiveness being driven primarily by SAD HRs. Taking the highly conservative assumption that 
the alemtuzumab vs SC IFNβ-1a 44μg results from the CARE MS II subgroup analysis for 3 month 
SAD HRs and ARR RR are equivalent to alemtuzumab vs placebo results and populating the HE 
model with parameter values based on this assumption (together with using fingolimod versus 
placebo results from the FREEDOMS subgroup) still provides preferential ICER of £7,089 to 
£17,232  for alemtuzumab versus fingolimod (See Table A.2.3.2. below for details). This ICER is 
based on an assumed annual PAS price for fingolimod of £13,000. This suggests at even the most 
conservative assumption that SC IFNβ-1a 44μg and placebo efficacy are equivalent in HA RRMS 
despite interferon use patients that alemtuzumab remains cost effective . 


 
• These 3 month SAD results need to be considered in the context of the fact that the 6 month SAD is 


considered to be the more robust measure of sustained disability accumulation than the 3 month SAD, and 
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 six 
months apart”.  


o In this regard, it is worth noting that the 6 months SAD HRs shows alemtuzumab 12mg to be 
statistically significantly better than SC IFNβ-1a 44μg: 0.55 [95% CI: 0.32, 0.95] (n=334).  


o No 6 month SAD HR results of a subgroup analysis of fingolimod in the highly active despite 
interferon subgroup has been identified in the literature to allow a comparison based on this 
outcome. 
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Table A.2.2.1.1: Output from 3 month SAD HR  MTC 


 Alemtuzumab 12 mg Placebo 


 Hazard Rate [95% CrI] 


Alemtuzumab 12 mg N/A    


SC IFNβ-1a 44 µg       


Fingolimod 0.5 mg 0.65 [0.11, 3.72]    


 


 


 


Figure A.2.2.1.1: 3 month SAD HR MTC network: 
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Table A.2.2.1.2: Three month SAD data inputs into 3 month SAD HR MTC 


Comparison Data Source Subgroup Sample size 
Hazard ratio 


[95% CI] 
Reference 


Alemtuzumab 12mg 
versus SC IFNβ-1a CARE MS II HAD (See definition 


used below)* 219 vs 115 
0.61  


[0.37, 1.01] 
Data on file 


Fingolimod 0.5 mg 
vs placebo FREEDOMS HAD (See definition 


used below)** 57 vs 52 
  


  
Devonshire et al, 
2012 


Teriflunomide 7mg 
vs placebo TEMSO  Previously treated 


with a DMT 102 vs 90 
  


  
Data on file 


Teriflunomide 14mg 
vs placebo TEMSO  Previously treated 


with a DMT 102 vs 90 
  


  
Data on file 


Teriflunomide 7mg 
vs placebo TOWER  Previously treated 


with a DMT 123 vs 135 
  


  
Data on file 


Teriflunomide 14mg 
vs placebo TOWER  Previously treated 


with a DMT 126 vs 135 
  


  
Data on file 


Teriflunomide 7 mg 
vs SC IFNβ-1a TENERE  Full data set 109 vs 104 


 
  


 
Data on file 


Teriflunomide 14mg 
vs SC IFNβ-1a TENERE  Full data set 111 vs 104 


  


  
Data on file 


* CARE MS II HAD definition: > 365 days interferon (IFN) with IFN exposure in year prior to treatment and gadolinium enhancing 
lesion positive (Gad+) OR T2 > 0.5 mL and 1 or more relapses in prior year 
**FREEDOMS HAD definition used: Group C in Devonshire et al paper: Patients who received interferon beta during the year 
before study enrolment and had at least one relapse in the previous year plus at least either one gadolinium-enhancing T1 lesion 
or nine T2 lesions at baseline 
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A.2.2.2. A presentation and discussion of the results of the ARR RR MTC for the HA RRMS despite interferon 
use subgroup. 


The following key points are noted in relation to the effectiveness of alemtuzumab 12mg for HA RRMS despite 
interferon use patients in relation to ARR RR as estimated using the associated MTC (output described in Table 
A.2.2.2.1 and network and inputs described in Figure A.2.2.2.1. and Table A.2.2.2.2: 


 
• Alemtuzumab is       .  


• Alemtuzumab is numerically but not statistically significantly better than fingolimod 0.5mg based on the MTC 
results: 0.50 [0.11, 2.29].  


o The wide CI around alemtuzumab versus fingolimod 0.5mg is primarily because of the high 
uncertainty associated with the data that forms the links between alemtuzumab 12mg and 
fingolimod 0.5mg in the network (see Figure A.3.2.3.2 below) and the number of links needed to 
make this comparison.  


o The link from alemtuzumab to fingolimod 0.5 mg is alemtuzumab to SC IFNβ-1a 44 µg then SC 
IFNβ-1a 44 µg to teriflunomide 7/14mg   and then teriflunomide 7/14mg   to placebo and then 
placebo to fingolimod 0.5mg; the trial subgroup data associated with the SC IFNβ-1a 44 µg vs 
teriflunomide 7/14mg and  teriflunomide 7/14mg   to placebo  adds uncertainty as it adds 2 links 
and in addition the  SC IFNβ-1a 44 µg vs teriflunomide 7/14mg is associated with high uncertainty 
as can be inferred from the confidence intervals of       ] (see 
Table A.2.2.2.2. below) 


 


Table A.2.2.2.1: Output from ARR RR MTC – HA RRMS despite interferon use 


 Alemtuzumab 12 mg Placebo 


 Rate ratio [95% CrI] 


Alemtuzumab 12 mg N/A    


IM IFNβ-1a 30 µg       


SC IFNβ-1a 44 µg       


Fingolimod 0.5 mg 0.50 [0.11, 2.29]    
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Figure A.2.2.2.1: ARR RR MTC network – HA RRMS despite interferon use 
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Table A.2.2.2.2: Sources and definitions of data used in ARR RR MTC  


Comparison Data Source Subgroup Sample size ARR RR Reference 


Alemtuzumab 
12mg versus SC 
IFNβ-1a 


CARE MS II HAD (See definition 
used below)* 219 vs 115 


0.4  


[0.28, 0.56] - 
HR 


Data on file 


Fingolimod 0.5 
mg vs placebo FREEDOMS HAD (See definition 


used below)** 57 vs 52 0·38 [0·21, 
0·68] 


Devonshire et  


al, 2012 


Fingolimod 0.5 
mg vs Avonex TRANSFORMS HAD (See definition 


used below)*** 90 vs 97 ARR RR not 
reported 


Fingolimod EPAR 


[EMA, 2011] 


Teriflunomide 
7mg vs placebo TEMSO  Previously treated 


with a DMT      
 Data on file 


Teriflunomide 
14mg vs 
placebo 


TEMSO  Previously treated 
with a DMT      


 Data on file 


Teriflunomide 
7mg vs placebo TOWER  Previously treated 


with a DMT     
 Data on file 


Teriflunomide 
14mg vs 
placebo 


TOWER  Previously treated 
with a DMT      


 Data on file 


Teriflunomide 7 
mg vs SC IFNβ-
1a 


TENERE  Full data set     
 Data on file 


Teriflunomide 
14mg vs SC 
IFNβ-1a 


TENERE  Full data set      
 Data on file 


* CARE MS II HAD definition: > 365 days interferon (IFN) with IFN exposure in year prior to treatment and gadolinium enhancing 
lesion positive (Gad+) OR T2 > 0.5 mL and 1 or more relapses in prior year 
**FREEDOMS HAD definition used: Group C in Devonshire et al paper: Patients who received interferon beta during the year 
before study enrolment and had at least one relapse in the previous year plus at least either one gadolinium-enhancing T1 lesion 
or nine T2 lesions at baseline 
** *FREEDOMS HAD definition from fingolimod EPAR: Patients who had been on treatment with an approved disease-modifying 
MS drug for at least 6 months (sufficient duration to evaluate efficacy), were still on treatment in the year before starting study 
drug, and had at least 1 relapse during the last year. The relapse may or may not have occurred while on the MS disease 
modifying therapy and at least one Gd-enhancing lesion on baseline MRI. 
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A.2.2.3. An assessment of clinical heterogeneity 


No data could be found describing the fingolimod baseline characteristics for the subgroup definition of HA despite 
interferon use used in the MTC (patients who received interferon beta during the year before study enrolment and 
had at least one relapse in the previous year plus at least either one gadolinium-enhancing T1 lesion or nine T2 
lesions at baseline from the Devonshire et al paper) and hence no assessment of clinical heterogeneity was possible 
between the alemtuzumab 12mg and fingolimod 0.5mg subgroups in this regard. 
 
There are differences in the data sets used in the MTC to create links between alemtuzumab 12mg and fingolimod 
0.5mg (as outlined in Table A.2.2.1.2. above) and they were as follows:  
 


• Alemtuzumab 12mg  vs SC IFNβ-1a: Those with > 365 days interferon (IFN) with IFN exposure in year prior 
to treatment and gadolinium enhancing lesion positive (Gad+) OR T2 > 0.5 mL and 1 or more relapses in 
prior year  


 
• SC IFNβ-1a vs teriflunomide 14mg / 7mg: Full TENERE data set (  had used a DMT in the previous 2 


years) 
 


• Teriflunomide 14mg / 7mg vs placebo: Previously treated with a DMT 
 


• Placebo vs Fingolimod 0.5mg: Those who received interferon beta during the year before study enrolment 
and had at least one relapse in the previous year plus at least either one gadolinium-enhancing T1 lesion or 
nine T2 lesions at baseline (based on Devonshire et al) 


 


The following points are noted in regard to the different definitions used in the MTC (the rationale for which is 
provided in the original submission): 


• In regard to the differences between the definition used for HA despite interferon use for alemtuzumab 
12mg vs SC IFNβ-1a and placebo vs fingolimod 0.5mg, it might be argued that the alemtuzumab data set 
with a requirement for 365 days of interferon use is closer to the definition in the marketing authorization for 
the use of fingolimod and a more reliable indicator of highly active disease in that it provides a greater 
reassurance that a full course of interferon has been given.  In the SmPC for fingolimod it is stated that it 
has a licence for use in “adults with high disease activity despite treatment with a beta interferon. These 
patients may be defined as those who have failed to respond to a full and adequate course (normally at 
least one year of treatment) of 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 magnetic resonance 
imaging (MRI) or at least one gadolinium-enhancing lesion.”  
 


• The use of a T2 volume of 0.5mL as a proxy for 9 or more T2 lesions was used in the fingolimod submission 
to NICE and was considered sufficiently robust for that purpose. Genzyme also note that: 
 


o In CARE-MS II, the IFNB group had a mean of 4.09 new T2 lesions in Year 2 with a corresponding 
increase in T2 lesion volume of 0.15 mL.  The average volume of a new T2 lesion was 0.0367 mL. 
Since most study patients had used IFNB prior to study entry, it may be assumed (as an 
approximation) that their average pre-study lesion size was similar. 9 such average lesions would 
have a total lesion volume of 0.3301 mL, which represents 66% of 0.5 mL. To reach a total lesion 
volume of 0.5 mL, it would take 13.6 such lesions. These data suggest that, with regard to imaging 
criteria, the alemtuzumab proxy for T2 lesions is similar to, and possibly more stringent than, the 
FREEDOM study definition of 9 or more T2 lesions. 
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• The use of the full TENERE data set for the SC IFNβ-1a vs teriflunomide 14mg / 7mg link as a proxy for HA 
despite interferon use is hard to assess. Intuitively, the similar efficacy for three month SAD HR as shown in 
Table A.2.2.1.2.  for SC IFNβ-1a and teriflunomide 14mg / 7mg from the full TENERE data set seems a 
reasonable assumption to apply to the HA despite interferon use subgroup. This is relevant since SAD HRs 
are the key driver of the cost effectiveness model. 


• Similarly it is hard to assess the impact of using previously treated with a DMT as a proxy for HA RRMS 
despite interferon use for Teriflunomide 14mg / 7mg vs placebo link. 
 


• It is noted that there is a precedent in NICE assessment of MS drugs for using data in MTC networks in 
which efficacy based on non-highly active RRMS is used as a proxy for highly active RRMS efficacy. In the 
NICE appraisal of natalizumab in RES RRMS patients effectiveness against an active comparator was 
based upon indirect (MTC) evidence. The indirect evidence for natalizumab accepted by NICE included 
people with relapsing–remitting multiple sclerosis rather than RES RRMS and did not specifically examine 
the clinical effectiveness of the drugs in the RES RRMS groups. NICE accepted the manufacturer of 
natalizumab’s assumption that the treatment effect of the active comparators (beta interferon and glatiramer 
acetate) in RRMS was equivalent to that in the RES groups [Natalizumab final NICE guidance: Section 3.4]. 
 


• Importantly, it is worth noting as outlined in Section A.2.1. that in the highly active despite interferon use 
subgroups used to populate the MTC, alemtuzumab 12mg has a numerically better 3 month SAD HR 
against an active comparator than fingolimod 0.5mg has against placebo and so unless placebo is better 
than an active comparator it would be anticipated that alemtuzumab 12mg would have a central estimate 3 
month SAD HR of less than 1 versus fingolimod 0.5mg. This is important from a cost effectiveness 
perspective since SAD HRs drive the cost effectiveness model.  


 


A.2.2.4. A statistical assessment of heterogeneity,  


For SAD3, the only instance where heterogeneity might be detected was in any difference between the two 
teriflunomide vs placebo studies; all other treatment comparisons were investigated in only one study each. A direct 
meta-analysis for the SAD3 results from the two teriflunomide studies found no sign of heterogeneity for either 7mg 
or 14mg of teriflunomide vs placebo (p>0.50, I2 = 0). There was slightly more data for ARR, in that there also were 
two studies investigating the difference between the two doses of fingolimod. All direct meta-analyses found low (I2 <  
50%) and insignificant (p>0.20) amounts of heterogeneity with the exception of teriflunomide (7mg) vs placebo 
(p=0.03, I2 = 80%). TEMSO found a significant effect in favour of teriflunomide (7mg), while TOWER found no 
difference (ARR ratio = 0.99). ARR RRs are not a driver in the cost effectiveness model whilst SAD HRs are. 


 


A.2.2.5. An assessment of heterogeneity between results of pairwise comparisons and inconsistencies 
between the direct and indirect evidence on the technologies 


As can be seen in Figures 2.2.1.1 and 2.2.2.1, there are no instances where there is both direct and indirect evidence 
for a given comparison. For instance, there is only one path to connect Alemtuzumab to Teriflunomide (through 
TENERE), then Teriflunomide to placebo (through TOWER and TEMSO), then placebo to fingolimod (through 
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FREEDOMS), etc. Additional information (e.g., a study comparing SC IFNβ-1a 44 µg to placebo) would be 
necessary to investigate the consistency assumption for the network.  
 


A.2.2.6. The weakness and strengths of the networks 


Networks were relatively sparse, and the connection from alemtuzumab to treatments other than SC IFNβ-1a were 
indirect, with a two-step link to placebo (alemtuzumab studies  TENERE  TOWER/TEMSO), a three-step link to 
fingolimod (TOWER/TEMSOFREEDOMS) and a four-step link to IM IFNβ-1a (FREEDOMSTRANSFORMS). 
However, there was only one sign of meaningful heterogeneity; most of any random-effects variation found was in 
large part an artifact of the random-effects prior.  
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A.2.3. Additional ICER Analysis for alemtuzumab vs vs fingolimod (HA RRMS despite interferon use) – as requested in the ACD for active RRMS 


Table A.2.3.1.  Additional ICER Analysis carried out for alemtuzumab vs vs fingolimod (HA RRMS despite INF use) – as requested in the ACD for active RRMS 


Data 
Request Proposed amendment vs. fingolimod (HA RRMS despite interferon 


use) 


1 Sustained accumulation of disability (SAD) lasting 6 months as a primary outcome measure in the mixed 
treatment comparison, and incorporating the results into the economic model 


 


Not Done (No relevant fingolimod data 
identified)  


2 An ‘all years’ mixed treatment comparison that is adjusted for baseline relapse rates Not done (no relevant baseline relapse rate 
data identified for fingolimod) 


3 The intention-to-treat analyses developed for the CAMMS223, CARE-MS I and CARE-MS II trials adjusted for 
baseline Expanded Disability Status Scale (EDSS) only (unadjusted for country or region) 


 


Done 


4 EQ-5D data from the CARE-MS I and CARE-MS II trials Done 


5 An amendment to the model to allow improvements in patients’ EDSS states (by using the TEMSO TOWER 
placebo arm natural history matrix) 


Done 


6 An amendment to the model incorporating the observed deaths from the trial data Done 


7 A reduction in efficacy for alemtuzumab starting at 3 or 5 years Done 


8 Additional costs of other licensed relapsing-remitting multiple sclerosis treatments after alemtuzumab treatment 
failure 


Done 


9 A time-dependent re-treatment rate for alemtuzumab Done 


10 Removing the mid-cycle correction for the costs of alemtuzumab Done 


11 Increasing the number of monitoring and neurology visits for patients treated with alemtuzumab and additional 
monitoring after re-starting alemtuzumab treatment 


Done 


12 Lower health state costs used in the Evidence Review Group’s analyses [the ACD states higher but confirmation 
from NICE in teleconference on 3rd December 2013 confirmed this is using the lower costs] 


Done 


13 
Costs associated with adverse effects of treatment including renal failure, renal transplantation, dialysis, and 
death 


Done 


14 Baseline characteristics from patients in the alemtuzumab trials instead of from the UK Risk Sharing Scheme Done 


15 All of the requested changes combined Done (using efficacy data not adjusted for 
baseline relapses; used 3 month SAD HRs) 
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Table A.2.3.2. Additional ICER Analysis carried out for alemtuzumab vs fingolimod (HA RRMS despite interferon use) (list price of fingolimod 
used except where stated otherwise) 


  Alemtuzumab Fingolimod Incremental  


Data Request Total Costs (£) Total QALYs Total Costs (£) Total QALYs Costs QALYs ICER 


Base case 468,023 5.458 517,052 3.668948 -49,029 1.789 Dominates 


Data Request 3 
469,177 5.420 516,849 3.685 -47,673 1.735 Dominates 


Data Request 4 468,605 5.118 517,619 2.668 -49,015 2.450 Dominates 


Data Request 5 385,826 10.690 455,797 7.678 -69,971 3.012 Dominates 


Data Request 6 468,023 5.447 517,052 3.669 -49,029 1.778 Dominates 


Data Request 7 (at 5 years waning for both alemtuzumab and 
fingolimod) 495,905 4.184 520,027 3.332 -24,122 0.852 Dominates 


Data Request 7 (3 years waning for both fingolimod and 
alemtuzumab) 498,391 4.097 521,448 3.263 -23,057 0.834 Dominates 


Data Request 7 (at 5 years waning for alemtuzumab only; fingolimod 
assumed 100% efficacy up to 50 years) 493,796 4.239 516,724 3.684 -22,928 0.555 Dominates 


Data Request 7 (at 3 years waning for alemtuzumab only; fingolimod 
assumed 100% efficacy up to 50 years) 497,116 4.088 517,245 3.661 -20,129 0.426 Dominates 


Data Request 8 476,586 5.443 517,233 3.668 -40,647 1.776 Dominates 


Data Request 9 457,307 5.437 517,093 3.666 -59,786 1.771 Dominates 


Data Request 10 471,963 5.456 517,271 3.662 -45,308 1.793 Dominates 


Data Request 11 472,711 5.442 517,334 3.658 -44,623 1.784 Dominates 


Data Request 12 282,639 5.456 320,607 3.681 -37,968 1.775 Dominates 


Data Request 13 468,501 5.445 516,773 3.674 -48,272 1.771 Dominates 
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  Alemtuzumab Fingolimod Incremental    Alemtuzumab Fingolimod Incremental  


Data Request Total Costs (£) Total QALYs Total Costs (£) Data Request Total Costs 
(£) 


Total 
QALYs Total Costs (£) 


Data Request 14 (EDSS distribution and baseline characteristics 
only) 441,816 8.129 510,869 5.760 -69,052 2.369 Dominates 


Combination (waning of efficacy at year 5 for alemtuzumab only; 
100% efficacy for fingolimod assumed up to 50 years) 256,507 9.417 296,232 8.069 -39,724 1.347 Dominates 


Combination (waning of efficacy at year 5 for alemtuzumab and 
fingolimod) 258,459 9.470 294,272 7.455 -35,813 2.015 Dominates 


Combination (waning of efficacy at year 3 for alemtuzumab only; 
100% efficacy for fingolimod assumed up to 50 years) 256,929 9.391 296,805 8.080 -39,876 1.311 Dominates 


Combination (waning of efficacy at year 3 for alemtuzumab and 
fingolimod) 259,130 9.372 293,589 7.354 -34,460 2.018 Dominates 


Combination with fingolimod assumed PAS annual price of £13000 
(waning of efficacy at year 5 for alemtuzumab and fingolimod) 258,616 9.486 262,574 7.453 -3,958 2.033 Dominates 


Combination with fingolimod PAS assumed annual price of £13000 
(waning of efficacy at year 3 for alemtuzumab and fingolimod) 259,789 9.343 263,111 7.376 -3,321 1.967 Dominates 


Combination assuming alemtuzumab vs placebo same HRs and 
ARRs as CARE MS II subgroup provides for alemtuzumab vs SC 
INF 1a with fingolimod vs placebo efficacy sourced from direct trial 
results of fingolimod vs placebo  (FREEDOMS). Assumed PAS price 
of £13000 for fingolimod (waning of efficacy at 3 years assumed for 
both alemtuzumab and fingolimod) – using CARE MS I / II trial data 
for utilities 


269,568 8.226 261,845 7.136 7,723 1.089 7,089 


Combination assuming alemtuzumab vs placebo same HRs and 
ARRs as CARE MS II subgroup provides for alemtuzumab vs SC 
INF 1a with fingolimod vs placebo efficacy sourced from direct trial 
results of fingolimod vs placebo  (FREEDOMS). Assumed PAS price 
of £13000 for fingolimod (waning of efficacy at 3 years assumed for 
both alemtuzumab and fingolimod) –  TEMSO plus Orme 
decrements for  utilities (plus  AE disutilities as per original model) 


269,319 10.134 261,792 9.697 7,528 0.437 17,232 
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 A.3. Relevant evidence has not been considered in the Committee’s decision whether alemtuzumab is 
clinically effective in patients with RES RRMS (this relates to the opinion expressed in Section 4.9. of the 
ACD that further evidence was needed by the Committee to persuade it of the clinical effectiveness of 
alemtuzumab in this subgroup) . 
 
Two sets of evidence are provided to support the efficacy of alemtuzumab in the RES RRMS subgroups: 


• Part A.3.1: Subgroups from the individual trials of CARE MS I and II and CAMMS 223 with meta-analysis 
results based on these (for 3 and 6 month SAD HRs and ARR RRs) 


• Part A.3.2. : A discussion of the MTC networks in terms of the results and their interpretation. This includes 
a statistical assessment of heterogeneity, heterogeneity between results of pairwise comparisons and 
inconsistencies between the direct and indirect evidence on the technologies and the weakness and 
strengths of the networks (this is done both for the ARR RR and 3 month SAD HR networks and for the 6 
month SAD HR network which was not presented in the original submission but which is presented here as 
additional information) 


• Part A.3.3. The additional cost effectiveness analyses requested in the ACD for active RRMS has been run 
for alemtuzumab versus natalizumab in the RES RRMS subgroup. This is so that if the Committee accept 
the clinical effectiveness of alemtuzumab in this subgroup they have available the same associated cost 
effectiveness analyses as they have requested for active RRMS (this data plus associated models was also 
sent to NICE for the ERG to critique its validity). 


 
.3.1: Evidence based on RES RRMS subgroups from the individual trials and metaanalysis results based on 
these (for 3 and 6th SAD HRs and ARR RRs) 
 
The clinical effectiveness of alemtuzumab 12mg vs SC IFNβ-1a 44μg in RES RRMS patients in relation to 6 months 
SAD HRs based on a meta-analysis of the relevant subgroup analyses of the 3 key studies (CARE MS I/II and 
CAMMS 223) are shown in Table A.3.1.1. It provides the following supportive evidence: 


• Meta-analysis of 6 month SAD HRs in the RES RRMS subpopulation shows alemtuzumab 12mg to be 
statistically significantly better than SC IFNβ-1a 44μg: 0.50 [0.28, 0.91] (n=431).  


o These results are comparable to those in the meta-analysis of the full trial data set 0.5 [0.27, 0.92] 
(n=1414). 


• Results are comparable between the RES RRMS subgroups in the individual trials and the overall trial 
results.  


o This is consistent with the assessment of alemtuzumab 12mg by the regulatory authority, the 
European Medicines Agency (EMA), which did not identify any difference between highly active 
and non-highly active subgroups in the efficacy of alemtuzumab 12mg as shown in the European 
Public Assessment Report for the drug.[EMA (Lemtrada EPAR), 2013] 


• The clinical efficacy of natalizumab versus placebo in relation to 6 month SAD HRs in the RES RRMS 
subpopulation is comparable to that of alemtuzumab 12mg versus an active comparator (SC IFNβ-1a 44μg): 
0.36 [0.17, 0.76] compared to 0.5 [0.28, 0.91] respectively.  


o The natalizumab subgroup analysis against placebo (n=209; 22% of full trial data set) was 
accepted by NICE as proof of the efficacy of natalizumab in the RES RRMS subgroup.  
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o Alemtuzumab 12mg has data from a larger subgroup population (n=431; 30% of full trial data set) 
and it is statistically significant against an active comparator. 


o Natalizumab was recommended for use by NICE in both treatment naïve and experienced RES 
RRMS patients even though it had data only in treatment naïve RES RRMS patients. Alemtuzumab 
has data in both treatment naïve and experienced RES RRMS patients. 


 
A.3.1.1:  6 month SAD HRs for alemtuzumab and natalizumab for RES RRMS subgroups compared to full trial 
data sets 


Comparison Data Source Subgroup 
Hazard ratio 
(95% CI) - RES 
RRMS 


Hazard ratio 
(95% CI) - full 
trial data set 


RES RRMS as a 
% of total trial 
data set 


Alemtuzumab 
12mg versus 
SC IFNβ-1a 


CAMMS 223 
[Genzyme (Data 
on file), 2013; 
Coles et al., 
2008] 


RES (see 
definition below)* 


0.3 
[0.13, 0.69] 


(n=125) 


0.25 [0.11, 0.57] 
(n = 223) 


56% 


Alemtuzumab 
12mg versus 
SC IFNβ-1a 


CARE MS I 
[Genzyme (Data 
on file), 2013; 
Cohen, 2012] 


RES (see 
definition below)* 


0.83 
[0.28, 2.42] 


(n=166) 


0.70 [0.40, 1.23] 
(n=563) 


29% 
Alemtuzumab 
12mg versus 
SC IFNβ-1a 


CARE MS II 
[Genzyme (Data 
on file), 2013; 
Coles, 2012] 


RES (see 
definition below)* 


0.47 
[0.17, 1.32] 


(n=143) 


0.58 [0.38, 0.87] 
(n= 628) 


23% 
Alemtuzumab 
12mg versus 
SC IFNβ-1a 


Meta-analysis 
[Genzyme (Data 
on file), 2013] 


RES (see 
definition below)* 


0.50 
[0.28, 0.91] 


(n=431) 


0.5 [0.27, 0.92] 
(n=1414) 


30% 
Natalizumab vs 
placebo 


AFFIRM  
[NICE, 2007; 
Polman et al., 
2006]  


RES (see 
definition 
below)*** 


0.36 
[0.17, 0.76] 


(n=209) 


0.46 [0.33, 0.64] 
(n=942) 


22% 


*RES is >= 2 episodes in prior year and Gadolinium enhancing lesion positive (Gad+) 
** AFFIRM study: This subgroup is defined as those experiencing two or more relapses in the previous year, and having at least 
one lesion on gadolinium-enhancing MRI or a significant increase in T2 lesion load compared to a previous, recent MRI. 
 
The clinical effectiveness of alemtuzumab 12mg vs SC IFNβ-1a 44μg in RES RRMS patients in relation to 3 month 
SAD HRs based on a meta-analysis of the relevant subgroup analyses of the 3 key studies (CARE MS I/II and 
CAMMS 223) are shown in Tables A.3.1.2. It provides the following supportive evidence: 


• Meta-analysis of 3 months SAD HRs shows alemtuzumab 12mg to be      
          ].  These results are comparable to those 
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in the meta-analysis of the full trial data set although the results in the full data set were  
          ] (n=1414).  


o These results should be considered in light of the fact that 6 month SAD is considered to be the 
more robust measure of sustained disability accumulation compared to 3 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 six months apart”.[EMA, 2009] 


• 3 month SAD HR results are comparable between the RES RRMS subgroups in the individual trials and the 
overall trial results.  


• The clinical efficacy of natalizumab versus placebo in relation to 3 month HRs in the RES RRMS 
subpopulation is comparable to that of alemtuzumab 12mg versus an active comparator (SC IFNβ-1a 44μg): 
0.47 [0.24, 0.93] compared to    respectively. 


o The natalizumab subgroup analysis compared against placebo (n=209; 22% of full trial data set) 
was accepted by NICE as proof of the efficacy of natalizumab in the RES RRMS subgroup.  


o Alemtuzumab 12mg has data from a larger subgroup population (n=431; 30% of full trial data set) 
and it is against an active comparator 


A.3.1.2: 3 month SAD HR for alemtuzumab 12mg and natalizumab RES RRMS trial subgroups compared to 
the full trial data sets. 


Comparison Data Source Subgroup Reference 
Hazard ratio 
(95% CI) - 
RES RRMS 


Hazard ratio 
(95% CI) - 
full trial 
data set 


RES RRMS 
as a % of 
total trial 
data set 


Alemtuzumab 12mg 
versus SC IFNβ-1a CAMMS 223 RES (see 


definition below)* Data on file   
  


   
 


 
  


Alemtuzumab 12mg 
versus SC IFNβ-1a CARE MS I RES (see 


definition below)* Data on file   
  


   
 


   
Alemtuzumab 12mg 
versus SC IFNβ-1a CARE MS II RES (see 


definition below)* Data on file   
  


  
 


   
Alemtuzumab 12mg 
versus SC IFNβ-1a 


Meta-
analysis 


RES (see 
definition below)* Data on file   


  
  
  


Natalizumab vs 
placebo AFFIRM 


RES (see 
definition 
below)*** 


Natalizumab 
NICE 
submission 


0.47 [0.24, 
0.93] (n=209) 


0.58 [0.43, 
0.77] 
(n=942)   22% 


*RES is >= 2 episodes in prior year and Gad+  


** AFFIRM study: This subgroup is defined as those experiencing two or more relapses in the previous year and having at least one lesion on 
gadolinium-enhancing MRI or a significant increase in T2 lesion load compared to a previous, recent MRI. 
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The clinical effectiveness of alemtuzumab 12mg vs SC IFNβ-1a 44μg in RES RRMS patients in relation to annualised 
relapse rates relative risks (ARR RR) based on a meta-analysis of the relevant subgroup analyses of the 3 key 
studies (CARE MS I/II and CAMMS 223) are shown in Table A.3.1.3. It provides the following supportive evidence: 


• Meta-analysis of ARR RR shows alemtuzumab 12mg to be statistically significantly better than SC IFNβ-1a 
44μg: 0.37 [0.20, 0.68].   


o These results are comparable to those in the meta-analysis of the full trial data set: 0.43 [0.32, 
0.58] (n=1414).  


• ARR RR results are comparable between the RES RRMS subgroups in the individual trials and the overall 
trial results (with the exception of CAMMS 223 where the RES subgroup result was numerically better than 
the full data set result):  


o This is consistent with the assessment of alemtuzumab 12mg by the regulatory authority, the 
European Medicines Agency (EMA), which did not identify any difference between highly active 
and non-highly active subgroups in the efficacy of alemtuzumab 12mg as shown in the European 
Public Assessment Report for the drug.[EMA (Lemtrada EPAR), 2013] 


• No clinical efficacy of natalizumab versus placebo in relation to ARR RRs in the RES RRMS subpopulation 
was found in the literature to allow comparison to that of the alemtuzumab 12mg versus an active 
comparator meta-analysis  (SC IFNβ-1a 44μg). 
 
 


Table A.3.1.3: ARR – RR alemtuzumab 12mg trial subgroup analyses compared to the full trial data sets 
(published natalizumab ARR RR RES RRMS data not identified) 


Comparison Data 
Source Subgroup Reference ARR RR (95% CI) 


- RES RRMS 


ARR RR  
(95% CI) - 
full trial data 
set 


RES 
RRMS as 
a % of 
total trial 
data set 


Alemtuzumab 
12mg versus SC 
IFNβ-1a 


CAMMS 
223 


RES (see 
definition below)* 


Wingerchuk 
et al 


0.19 
[0.09,0.40] 


 


0.31 [0.21, 
0.45]  56% 


Alemtuzumab 
12mg versus SC 
IFNβ-1a 


CARE 
MS I 


RES (see 
definition below)* Data on file 


0.47 
[0.28, 0.76] 


0.46 
[0.36, 0.58]  29% 


Alemtuzumab 
12mg versus SC 
IFNβ-1a 


CARE 
MS II 


RES (see 
definition below)* Data on file 


0.47 
[0.29, 0.78] 


0.5 
[0.41, 0.61] 23% 


Alemtuzumab 
12mg versus SC 
IFNβ-1a 


Meta-
analysis 


RES (see 
definition below)* Data on file 


0.37 
[0.20, 0.68] 


0.43 
[0.32, 0.58] 30% 


*RES is >= 2 episodes in prior year and Gad+ 
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A.3.2: A discussion of the MTC networks for RES RRMS in terms of the results and their interpretation.  
This includes the following: 


• A.3.2.1. – A.3.2.3. A presentation and discussion of the results of the MTCs for 6 month and 3 month SAD 
HRs and ARR RRs. 


• A.3.2.4. A statistical assessment of heterogeneity,  
• A.3.2.5. An assessment of heterogeneity between results of pairwise comparisons and inconsistencies 


between the direct and indirect evidence on the technologies 
• A.3.2.6. The weakness and strengths of the networks 


 
 
A.3.2.1. A presentation and discussion of the results of the 6 month SAD HR MTC for the RES RRMS 
subgroup. 
The following key points are noted in relation to the effectiveness of alemtuzumab 12mg for RES RRMS patients in 
relation to 6 month SAD HR as estimated using the associated MTC (output described in Table A.3.2.1.1 and 
methodology and inputs described in Tables A.3.2.1.2-4: 


• Alemtuzumab is         [    .  
o This result should be seen in the  context of the meta-analysis of the alemtuzumab (RES RRMS 


subgroup) trial data which forms the direct evidence input into this network in which  alemtuzumab 
12mg  shows statistically significant results versus an active comparator (SC IFNβ-1a 44 µg): 0.50 
[95% CI: 0.28, 0.91].  


o The wider credible intervals associated with alemtuzumab versus placebo estimations based on 
the MTC results in contrast to the narrower (and statistically significant) 95% CIs around 
alemtuzumab versus SC IFNβ-1a 44 µg based on the direct evidence is primarily because of the 
high uncertainty associated with the data that forms the links between alemtuzumab 12mg and 
placebo in the network (see Figure A.3.2.1.1 below) and the number of links involved.  
 The link from alemtuzumab to placebo is alemtuzumab to SC IFNβ-1a 44 µg then SC 


IFNβ-1a 44 µg to teriflunomide 14mg   and then teriflunomide 14mg   to placebo.  
• Alemtuzumab is numerically but not statistically significantly better than natalizumab based on the MTC 


results for 6 monhs SAD HRs: 0.78 [95% CI: 0.06, 10.83].  
o The wide CI around alemtuzumab versus natalizumab is primarily because of the high uncertainty 


associated with the data that forms the links between alemtuzumab 12mg and natalizumab in the 
network (see Figure A.3.2.1.1 below) and the number of links involved.  
 The link from alemtuzumab to natalizumab is alemtuzumab to SC IFNβ-1a 44 µg then SC 


IFNβ-1a 44 µg to teriflunomide 14mg and then teriflunomide 14mg   to placebo and then 
placebo to natalizumab; the trial subgroup data associated with the SC IFNβ-1a 44 µg vs 
teriflunomide 14mg    and teriflunomide 14mg   to placebo    is 
associated with a high degree of uncertainty as described in the bullet point directly 
above. 
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 The MTC analysis has been carried out to provide parameter estimates for the HE model 


with cost effectiveness being driven primarily by SAD HRs. Taking the highly conservative 
assumption that the alemtuzumab vs SC IFNβ-1a 44μg results from the metanalysis of the 
CARE MS I and II and CAMMS 223 RES RRMS subgroups for 6 month SAD HRs and 
ARR RR are equivalent to alemtuzumab vs placebo results and populating the HE model 
with parameter values based on this assumption (together with using natalizumab versus 
placebo results from the AFFIRM RES RRMS subgroup) still provides preferential ICER of 
with  alemtuzumab dominating natalizumab (See Table A.3.3.2. below for details). This 
suggests at even the most conservative assumption that SC IFNβ-1a 44μg and placebo 
efficacy are equivalent in RES RRMS patients that alemtuzumab remains cost effective. 


 
 


Table A.3.2.1.1: Output from 6 mth SAD RES RRMS MTC 


 vs. Alemtuzumab 12 mg vs. Placebo 


 Rate ratio [95% CrI] 


Alemtuzumab 12 mg     


SC IFNβ-1a 44 µg       


Natalizumab 300mg 0.78 [0.06, 10.83]    
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Figure  A.3.2.1.1. Six month SAD HR MTC network: 
 


 
 
As outlined in the original submission, NICE guidance limited natalizumab use to: 


• An option for the treatment only of rapidly evolving severe relapsing–remitting multiple sclerosis (RES). RES 
is defined by two 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. 
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This MTC has been carried out provide data to provide data on the effectiveness of alemtuzumab relative to 
natalizumab to support a cost effectiveness analysis of alemtuzumab being used in place of natalizumab in this 
subgroup. 
As shown in Table A.3.2.1.2 below, it should be noted that only natalizumab provided data which exactly matched the 
definition of RES RRMS within NICE guidance. Neither alemtuzumab nor teriflunomide could do this because no data 
was available to provide “significant increase in T2 lesion load compared to a previous, recent MRI.” TEMSO was 
preferred over TOWER to provide the teriflunomide versus placebo comparison within the network because TEMSO 
unlike TOWER reported gadolinium-enhancing (GAD) lesions on brain magnetic resonance imaging (MRI) at 
baseline. TENERE did not report GAD lesions at baseline but needed to be included in the network to allow an 
alemtuzumab versus natalizumab comparison to be carried out. The definition used for the TENERE data set in the 
network was two or more relapses in the prior year at baseline. No GAD data at baseline was collected in TENERE 
at baseline. No subgroup analysis including GAD at baseline and 2 or more relapses was found in the literature for 
CONFIRM and DEFINE (BG 12 versus placebo and BG 12 versus GA respectively) but a subgroup analysis of these 
studies using a definition of 2 or more relapses in the prior year was included in the network.  
 
Table A.3.2.1.2: Comparison of definitions of RES by trial included in the RES subgroup MTC  
Comparison Data Source Subgroup Data Source 
Alemtuzumab 
12mg versus SC 
IFNβ-1a 


CARE MS I / 
II and 
CAMMS 223 


Those experiencing two or more relapses in the previous 
year, and having at least one lesion on gadolinium (Gd)-
enhancing MRI 


Data on file 


Natalizumab vs. 
placebo AFFIRM 


Those experiencing two or more relapses in the previous 
year, and having at least one lesion on gadolinium (Gd)-
enhancing MRI or a significant increase in T2 lesion load 
compared to a previous, recent MRI. 


Natalizumab NICE 
submission 


Teriflunomide 7mg 
vs. placebo TEMSO  


Those experiencing two or more relapses in the previous 
year, and having at least one lesion on gadolinium (Gd)-
enhancing MRI 


Data on file 


Teriflunomide 
14mg vs. placebo TEMSO  


Those experiencing two or more relapses in the previous 
year, and having at least one lesion on gadolinium (Gd)-
enhancing MRI 


Data on file 


Teriflunomide 7 
mg vs. SC IFNβ-1a TENERE  Those experiencing two or more relapses in the previous 


year Data on file 


Teriflunomide 
14mg vs. SC IFNβ-
1a 


TENERE  Those experiencing two or more relapses in the previous 
year Data on file 
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Table A.3.2.1.3:  6 month SAD data inputs into 6 month SAD HR MTC 
Comparison Data Source Subgroup Sample size Hazard ratio (95% 


CI) 
Alemtuzumab 12mg versus SC 
IFNβ-1a 


CAMMS 223 RES (see definition 
below)* 


65 vs 60 0.3 [0.13, 0.69] 


Alemtuzumab 12mg versus SC 
IFNβ-1a 


CARE MS I RES (see definition 
below)* 


105 vs 61 0.83 [0.28, 2.42] 


Alemtuzumab 12mg versus SC 
IFNβ-1a 


CARE MS II RES (see definition 
below)* 


101 vs 42 0.47 [0.17, 1.32] 


Natalizumab vs placebo AFFIRM RES (see definition 
below)** 


148 vs 61 0.36 [0.17, 0.76] 


Teriflunomide 7mg vs placebo TEMSO  RES (see definition 
below)* 


     
 


Teriflunomide 14mg vs 
placebo 


TEMSO  RES (see definition 
below)* 


     
 


Teriflunomide 7 mg vs SC 
IFNβ-1a 


TENERE  RES (see definition 
below)*** 


     
 


Teriflunomide 14mg vs SC 
IFNβ-1a 


TENERE  RES (see definition 
below)*** 


     
 


*Relapses in the prior year ≥2 relapses plus GAD at baseline 
** AFFIRM study: This subgroup is defined as those experiencing two or more relapses in the previous year and 
having at least one lesion on gadolinium-enhancing MRI or a significant increase in T2 lesion load compared to a 
previous, recent MRI. 
***Relapses in the prior year ≥2 relapses 


    
A.3.2.2. A presentation and discussion of the results of the three month SAD HR MTC for the RES RRMS 
subgroup. 
The following key points are noted in relation to the effectiveness of alemtuzumab 12mg for RES RRMS patients in 
relation to 3 month SAD HR as estimated using the associated MTC (output described in Table A.3.2.2.1 and 
network and inputs described in Figure A.3.2.2.1. and Table A.3.2.2.2: 
 


• Alemtuzumab is              
o This result should be seen in the  context of the meta-analysis of the alemtuzumab (RES RRMS 


subgroup) trial data which forms the direct evidence input into this network in which  alemtuzumab 
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12mg  although       versus an active comparator (SC 
IFNβ-1a 44 µg) was associated with a narrower CI        


o The wider credible intervals associated with alemtuzumab 12mg versus placebo estimations based 
on the MTC results in contrast to the narrower 95% CIs around alemtuzumab versus SC IFNβ-1a 
44 µg based on the direct evidence is primarily because of the high uncertainty associated with the 
data that forms the links between alemtuzumab 12mg and placebo in the network and the number 
of links involved (see Figure A.3.2.1.1 below).  
 The link from alemtuzumab to placebo is alemtuzumab to SC IFNβ-1a 44 µg then SC 


IFNβ-1a 44 µg to teriflunomide 7/14mg   and then teriflunomide 7/14mg   to placebo.  
• Alemtuzumab is             


       
• The wide CI around alemtuzumab versus natalizumab is primarily because of the high uncertainty 


associated with the data that forms the links between alemtuzumab 12mg and natalizumab in the network 
and the number of links involved (see Figure A.3.2.1.1 below).  


o The link from alemtuzumab to natalizumab is alemtuzumab to SC IFNβ-1a 44 µg then SC IFNβ-1a 
44 µg to teriflunomide 14mg   and then teriflunomide 14mg   to placebo and then placebo to 
natalizumab; the trial subgroup data associated with the SC IFNβ-1a 44 µg vs teriflunomide 14mg 
(    and teriflunomide 14mg to placebo (   ) is associated with a high degree of 
uncertainty as described in the bullet point directly above.  


• These 3 mth SAD results need to be considered in the context of the fact that the 6 month SAD is 
considered to be the more robust measure of sustained disability accumulation than the 3 month SAD , and 
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 six 
months apart”. [EMA, 2009] 
 


Table A.3.2.2.1. Output from three month SAD MTC 


 Alemtuzumab 12 mg Placebo 


 Rate ratio [95% CrI] 


Alemtuzumab 12 mg N/A    


SC IFNβ-1a 44 µg       


Fingolimod 0.5 mg       


Natalizumab 300mg       
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Figure A.3.2.2.2. Three month SAD HR MTC network: 


 
 
 
 
 
 
 
 
 
 
 
 
 







31 


 


 
 
Table A.3.2.2.3: Three month SAD HRs of data input into 3 mth SAD HR MTC 


Comparison Data Source Subgroup Sample 
size 


Hazard ratio 
[95% CI] 


 Alemtuzumab 12mg versus SC 
IFNβ-1a CAMMS 223 RES (see definition 


below)*    
  


   
Alemtuzumab 12mg versus SC 
IFNβ-1a CARE MS I RES (see definition 


below)*    
  


  
 Alemtuzumab 12mg versus SC 


IFNβ-1a CARE MS II RES (see definition 
below)*    


  
  


 Natalizumab vs placebo 
AFFIRM RES (see definition 


below)** 148 vs 61 
0.47  


[0.24, 0.93] 
 


Fingolimod 0.5 mg vs placebo FREEDOMS RES (see definition 
below)* 77 vs 63 


0.78  
[0.36, 1.68] 


 
Fingolimod 0.5 mg vs Avonex TRANSFORMS RES (see definition 


below)* 56 vs 65 
0.95  


[0.25, 3.53] 
 


BG 12 BID vs placebo  DEFINE RES (see definition 
below)*** 121 vs 116 


0.65  
[0.38, 1.30] 


 
BG 12 TID vs placebo  DEFINE RES (see definition 


below)*** 119 vs 116 
0.70  


[0.39, 1.30] 
 Teriflunomide 7mg vs placebo TEMSO  RES (see definition 


below)*      
 


 Teriflunomide 14mg vs placebo TEMSO  RES (see definition 
below)*      


 
 Teriflunomide 7 mg vs SC IFNβ-


1a TENERE  RES (see definition 
below)***      


 
 Teriflunomide 14mg vs SC IFNβ-


1a TENERE  RES (see definition 
below)***    


 
  


 *Relapses in the prior year ≥2 relapses plus GAD at baseline 
** AFFIRM study: This subgroup is defined as those experiencing 
two or more relapses in the previous year and having at least one 
lesion on gadolinium-enhancing MRI or a significant increase in T2 
lesion load compared to a previous, recent MRI. 
***Relapses in the prior year ≥2 relapses 
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A.3.2.3. A presentation and discussion of the results of the ARR RR MTC for the RES RRMS subgroup. 
 
The following key points are noted in relation to the effectiveness of alemtuzumab 12mg for RES RRMS patients in 
relation to ARR RR as estimated using the associated MTC (output described in Table A.3.2.3.1 and network and 
inputs described in Table A.3.2.3.2. and Figure A.3.2.3.1: 


• Alemtuzumab is          
• Alemtuzumab is numerically but not statistically significantly better than natalizumab based on the MTC 


results: 0.69 [95% CI: 0.11, 4.53 ].  
• The wide CI around alemtuzumab versus natalizumab is primarily because of the high uncertainty 


associated with the data that forms the links between alemtuzumab 12mg and natalizumab in the network  
and the number of links involved (see Figure A.3.2.3.1 below).  


o The link from alemtuzumab to natalizumab is alemtuzumab to SC IFNβ-1a 44 µg then SC IFNβ-1a 
44 µg to teriflunomide 7/14mg   and then teriflunomide 7/14mg   to placebo and then placebo to 
natalizumab; the trial subgroup data associated with the SC IFNβ-1a 44 µg vs teriflunomide 14mg 
(   ) and  teriflunomide 14mg   to placebo   ) is relatively small and associated 
with  wide confidence intervals     ] and     ] 
respectively which is most likely due to the low SAD 6 month event numbers from which these 
estimations are derived 6 vs 13 and 18 vs 31 respectively (see Table A.3.2.3.2. below) 


 
 


Table A.3.2.3.1. Output from ARR RR MTC – RES RRMS 


 Alemtuzumab 12 mg Placebo 


 Rate ratio [95% CrI] 


Alemtuzumab 12 mg N/A    


IM IFNβ-1a 30 µg       


SC IFNβ-1a 44 µg       


Fingolimod 0.5 mg       


Natalizumab 300 mg 0.69 [0.11, 4.53]     
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Figure A.3.2.3.1. ARR RR MTC network: 
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Table A.3.2.3.2: ARR RRs of data input into ARR RR MTC 
Comparison Data Source Subgroup Sample size ARR (relative risk) Reference 
Alemtuzumab 12mg 
versus SC IFNβ-1a CAMMS 223 RES (see definition 


below)* 65 vs 60 0.19 
[0.09,0.40] 


 


Data on file 


Alemtuzumab 12mg 
versus SC IFNβ-1a CARE MS I RES (see definition 


below)* 105 vs 61 
0.47 


[0.28, 0.76] 
Data on file 


Alemtuzumab 12mg 
versus SC IFNβ-1a CARE MS II RES (see definition 


below)* 101 vs 42 
0.47 


[0.29, 0.78] 
Data on file 


Natalizumab vs placebo AFFIRM RES (see definition 
below)** 148 vs 61 0.5 absolute risk reduction Natalizumab NICE submission 


Fingolimod 0.5 mg vs 
placebo FREEDOMS RES (see definition 


below)* 77 vs 63 ARR RR not reported Fingolimod EPAR 


Fingolimod 0.5 mg vs 
Avonex TRANSFORMS RES (see definition 


below)* 56 vs 65 ARR RR not reported Fingolimod EPAR 


BG 12 bid vs placebo DEFINE RES (see definition 
below)*** 121 vs 116 ARR RR not reported Hutchinson abstract 


BG 12bid  vs GA CONFIRM RES (see definition 
below)*** Not reported ARR RR not reported Barr et al  


BG 12 tid vs placebo DEFINE RES (see definition 
below)*** 119 vs 116 ARR RR not reported Hutchinson abstract 


BG 12 tid  vs GA DEFINE RES (see definition 
below)*** Not reported ARR RR not reported Barr et al  


Teriflunomide 7mg vs 
placebo TEMSO  RES (see definition 


below)* 42 vs 39 
0.542  


[0.328, 0.896] 
Data on file 


Teriflunomide 14mg vs 
placebo TEMSO  RES (see definition 


below)* 33 vs 39 
0.762  


[0.48, 1.208] 
Data on file 


Teriflunomide 7 mg vs 
SC IFNβ-1a TENERE  RES (see definition 


below)*** 36 vs 35 
2.044  


[0.764, 5.467] 
Data on file 


Teriflunomide 14mg vs 
SC IFNβ-1a TENERE  RES (see definition 


below)*** 42 vs 35 
1.491  


[0.519, 4.281] 
Data on file 


 
*Relapses in the prior year ≥2 relapses plus GAD at baseline 
** AFFIRM study: This subgroup is defined as those experiencing two or more relapses in the previous year and having at least one lesion on 
gadolinium-enhancing MRI or a significant increase in T2 lesion load compared to a previous, recent MRI. 
***Relapses in the prior year ≥2 relapses 
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A.3.2.4. An assessment of clinical heterogeneity. 
 
Table A.3.2.4.1. Baseline characteristics of alemtuzumab 12mg and natalizumab  RES RRMS subgroups 


  AFFIRM (RES RRMS) CAMMS223 (RES RRMS) CARE-MS II (RES RRMS) CARE-MS I (RES RRMS) 


  
Natalizumab 


300mg Placebo Alemtuzumab 
12 mg SC IFNβ-1a Alemtuzumab 


12 mg SC IFNβ-1a Alemtuzumab 
12 mg SC IFNβ-1a 


(n=148) (n=61) (n=65) (n=60) (n=101) (n=42) (n=105) (n=61) 


Mean Age (years) 33.7 ±8.4 36.4 
±8.1           


Male 25% 16%       
Female 75% 84%       


White (%) 95% 97%       
Other (%) 5% 3%       


Disease duration – yr                 


Median 4 5       
Range 0 - 26 0 - 31                  


Prior DMT use 0% 0%                      


No of relapses in past yr – (%)                 
0 0 0       
1 0 0       
2 74% 77%       


≥3 26% 23%       


EDSS score – (%)                 


0 5% 7%       
1.0      – 1.5 26% 28%       
2.0      -2.5 36% 34%       
3.0      -3.5 20% 21%       
4.0      -4.5 12% 10%       


5 1% 0%       
≥5.0 0% 0%       


                  


No. of lesions on gadolinium 
enhanced MRI – No. of patients 
(%) 


                


0 0 0         
1 33% 31%         
2 17% 23% Data not Data not     
3 9% 11% collected in collected in     


≥4 41% 34% trial trial     
Missing data 0 0         
                  
Mean 5.3 ±6.3 5.4 ±7.8             
Range 1 to 34 1 to 39                 
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Table A.3.2.4.1. compares baseline characteristics from the alemtuzumab RES RRMS subgroups to that in the public 
domain for the natalizumab subgroup. The following is noted: 
 


• There does not appear to be clinical heterogeneity between the 4 subgroups in terms of age, sex, ethnicity, 
prior relapse rates or GAD lesions at baseline 


• The CARE MS I and CAMMS 223 subgroups consists of patients at an earlier time from diagnosis and have 
a lower percentage of patients in higher EDSS states compared to the natalizumab subgroup or the CARE 
MS II subgroup 


• CARE MS I and CAMMS 223 and the natalizumab subgroups consist of patients who had not recently 
received prior DMT treatment whilst the CARE MS II subgroup consisted exclusively of patients who had 
recently received prior treatment. 


• Since NICE guidance was issued for the use of natalizumab for use in both treatment naïve and 
experienced patients based on the AFFIRM RES RRMS subgroup which consisted of only treatment naïve 
patients, it was presumably assumed by NICE that there was comparable efficacy between treatment naïve 
and treatment experienced RES RRMS patients for natalizumab. The mix of treatment naïve and 
experienced patients pooling CARE MS I and II and CAMMS 223 might be considered an appropriate data 
set given NICE guidance / use of natalizumab in both treatment naïve and experienced RES RRMS 
patients.  


 
It is also noted that different definitions of RES RRMS are used for the subgroups (dependent upon the data 
available from the trials): 


• Relapses in the prior year ≥2 relapses plus GAD at baseline (alemtuzumab trial subgroups) (TEMSO) 
 


• Relapses in the prior year ≥2 relapses plus GAD at baseline or a significant increase in T2 lesion load 
compared to a previous, recent MRI (natalizumab subgroup). 


 
• Relapses in the prior year ≥2 relapses (TENERE, BG 12 studies) 


 
In considering these different definitions it is worth noting the following: 


• Gadolinium-enhancement is an indication of acute inflammation, and persists for a relatively short period 
(weeks to few months).  After enhancement resolves, a T2 lesion usually persists.  Therefore, the 
alemtuzumab (and TEMSO) definition is more stringent as a measure of current disease activity than the 
natalizumab definition, but the clinical requirement (2 relapses in prior year) ensures recent disease activity 
under both definitions. MS severity is not inherently different in the two definitions, since a currently 
enhancing lesion will qualify patients under both definitions, while an increase in T2 lesion load implies a 
formerly enhancing lesion. Thus, both of these two RES groups have very recent MS disease activity by 
both clinical and MRI criteria, and the definitional difference does not imply any difference in disease 
severity or evolution. 


 
• The absence of either a GAD or T2 criteria in the definition used for TENERE and BG 12 studies indicates 


that whilst the clinical requirement (2 relapses in prior year) ensures recent disease, the absence of either 
GAD or T2 criteria means that there is not a criteria specifically for a measure of current disease activity. 
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• It is noted that in the NICE appraisal of natalizumab in RES RRMS patients effectiveness against an active 
comparator was based upon indirect (MTC) evidence. The indirect evidence for natalizumab accepted by 
NICE included people with relapsing–remitting multiple sclerosis rather than RES RRMS and did not 
specifically examine the clinical effectiveness of the drugs in the RES RRMS groups. NICE accepted the 
manufacturer of natalizumab’s assumption that the treatment effect of the active comparators (beta 
interferon and glatiramer acetate) in RRMS was equivalent to that in the RES groups [Natalizumab final 
NICE guidance: Section 3.4]. The degree of clinical heterogeneity associated with a divergence amongst 
input data from the definition of RES RRMS is substantially less in the alemtuzumab RES RRMS MTC than 
that accepted by NICE in the natalizumab RES RRMS MTC network in its appraisal by NICE. 


 
A.3.2.4. A statistical assessment of heterogeneity  
As with HAD, the RES networks were quite sparse. There were two additional treatments investigated (BG-12 and 
natalizumab, through DEFINE/CONFIRM and AFFIRM, respectively). For SAD3, the addition of these treatments did 
nothing to improve the power to detect heterogeneity, as there was no CONFIRM data, leaving only one study for 
information on each relative treatment effect. For ARR, power was increased slightly, as we could investigate the 
correspondence between the DEFINE and CONFIRM BG-12 vs placebo results. Note that unlike for HAD, there was 
only one teriflunomide study vs placebo (TEMSO) with RES data. 


 For SAD3 and SAD6, the investigation of heterogeneity was limited to the three alemtuzumab studies (CAMMS223, 
CARE MS-I, CARE MS-II). A direct meta-analysis for the SAD3 results from the three studies found no sign of 
heterogeneity for alemtuzumab vs placebo (p>0.49, I2 = 0 for both). However, there were moderately high estimates 
of the random-effects variation in the random-effects analysis due to the low power for the test; thus, the random-
effects estimates have notably wider credible intervals than the fixed-effects, even though there was no statistical 
signal for heterogeneity. 


 There was slightly more data for ARR, in that there were the aforementioned two studies investigating BG-12 vs 
placebo. There was also information from two studies comparing 7mg and 14mg of teriflunomide (TEMSO, 
TENERE). Direct meta-analyses found low (I2 <  50%) and insignificant (p>0.20) amounts of heterogeneity for BG-12 
(240mg, tid) vs placebo,slight heterogeneity for BG-12 (240mg, bid) vs placebo (p=0.14, I2=54%), moderate 
heterogeneity for the comparison between the two teriflunomide doses (p=0.08, I2=68%), but most importantly, high 
heterogeneity (p=0.006, I2=85%) in the three alemtuzumab studies vs SC IFNb-1a.  As can be seen above in table 
3.2.3.2, the CAMMS223 study found a much stronger relative effect for alemtuzumab (12mg) than did CARE MS-I or 
CARE MS-II (80% reduction in risk in CAMMS223, as opposed to 53% in CARE MS-I and CARE MS-II). 


 
 
A.3.2.5. An assessment of heterogeneity between results of pairwise comparisons and inconsistencies 
between the direct and indirect evidence on the technologies 
 
As can be seen in Figures 3.2.3.1 and 3.2.2.2, there are no instances where there is both direct and indirect 
evidence for a given comparison. For instance, there is only one path to connect Alemtuzumab to 
Teriflunomide (through TENERE), then Teriflunomide to placebo (through TOWER and TEMSO), then 
placebo to fingolimod (through FREEDOMS), etc. Additional information (e.g., a study comparing SC IFNβ-1a 
44 µg to placebo) would be necessary to investigate the consistency assumption for the network.  
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A.3.2.6. The weakness and strengths of the networks 
As noted above, networks were relatively sparse, and the connection from alemtuzumab to treatments other 
than SC IFNβ-1a were indirect, with a two-step link to placebo (Lemtrada studies  TENERE  
TOWER/TEMSO), and three-step links to fingolimod, natalizumab, and BG-12. There was not meaningful 
heterogeneity for SAD3 months or for SAD 6 months; as noted for HAD, it may be that the credible intervals 
for the fixed-effects analyses are appropriate to interpret. For ARR, there is significant heterogeneity between 
the three alemtuzumab trials. Although it is noted that the cost effectiveness results are sensitive to SAD 3/6 
month results but not ARR RR.
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A.3.3: Additional ICER Analysis for alemtuzumab vs natalizumab (RES RRMS) – as requested in ACD for active RRMS 


Table A.3.3.1. Additional ICER Analysis carried out for alemtuzumab vs natalizumab (RES RRMS)  


Data 
Request Proposed amendment vs Natalizumab (RES RRMS) 


1 Sustained accumulation of disability (SAD) lasting 6 months as a primary outcome measure in the mixed treatment comparison, and 
incorporating the results into the economic model Done 


2 An ‘all years’ mixed treatment comparison that is adjusted for baseline relapse rates 
Not done (no relevant baseline 
relapse rate data identified for 


natalizumab) 


3 The intention-to-treat analyses developed for the CAMMS223, CARE-MS I and CARE-MS II trials adjusted for baseline Expanded 
Disability Status Scale (EDSS) only (unadjusted for country or region) Done 


4 EQ-5D data from the CARE-MS I and CARE-MS II trials Done 


5 An amendment to the model to allow improvements in patients’ EDSS states (by using the TEMSO TOWER placebo arm natural 
history matrix) Done 


6 An amendment to the model incorporating the observed deaths from the trial data Done 


7 A reduction in efficacy for alemtuzumab starting at 3 or 5 years Done 


8 Additional costs of other licensed relapsing-remitting multiple sclerosis treatments after alemtuzumab treatment failure Done 


9 A time-dependent re-treatment rate for alemtuzumab Done 


10 Removing the mid-cycle correction for the costs of alemtuzumab Done 


11 Increasing the number of monitoring and neurology visits for patients treated with alemtuzumab and additional monitoring after re-
starting alemtuzumab treatment Done 


12 Lower health state costs used in the Evidence Review Group’s analyses [the ACD states higher but confirmation from NICE in 
teleconference on 3rd December 2013 confirmed this is using the lower costs] Done 


13 Costs associated with adverse effects of treatment including renal failure, renal transplantation, dialysis, and death Done 


14 Baseline characteristics from patients in the alemtuzumab trials instead of from the UK Risk Sharing Scheme Done 


15 All of the requested changes combined 
Done (using efficacy data not 


adjusted for baseline relapses; used 
6 months SAD HRs) 
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Table: A.3.3.2. Additional Analyses of cost effectiveness of alemtuzumab vs natalizumab (RES RRMS)  


  Alemtuzumab Natalizumab Incremental  


Data Request Total 
Costs (£) 


Total 
QALYs 


Total 
Costs (£) 


Total 
QALYs Costs QALYs ICER 


Base case 459,512 5.856 509,757 4.325 -50,245 1.531 Dominates 


Data Request 1 481,384 4.829 512,961 4.065 -31,577 0.763 Dominates 


Data Request 3 495,041 4.217 516,062 3.756 -21,021 0.461 Dominates 


Data Request 4 458,295 5.647 509,659 3.53 -51,364 2.117 Dominates 


Data Request 5 381,318 11.443 459,470 8.691 -78,151 2.752 Dominates 


Data Request 6 459,512 5.844 509,757 4.325 -50,245 1.519 Dominates 


Data Request 7 (at 5 years waning for alemtuzumab only; 100% efficacy assumed for 
fingolimod up to 50 years) 489,888 4.389 509,888 4.36 -20,000 0.028 Dominates 


Data Request 7 (at 3 years waning for alemtuzumab only; 100% efficacy assumed for 
natalizumab up to 50 years) 492,549 4.293 509,760 4.366 -17,211 -0.073 236,172 (alemtuzumab lower 


costs, lower QALYs) 


Data Request 7 (at 5 years waning applied to both alemtuzumab and natalizumab) 490,230 4.383 516,260 3.735 -26,030 0.648 Dominates 


Data Request 7 (at 3 years waning applied  to both alemtuzumab and natalizumab) 492,147 4.302 517,252 3.636 -25,105 0.667 Dominates 


Data Request 8 468,199 5.865 510,191 4.337 -41,992 1.528 Dominates 


Data Request 9 446,556 5.865 509,824 4.346 -63,267 1.519 Dominates 


Data Request 10 462,607 5.852 509,415 4.352 -46,808 1.499 Dominates 


Data Request 11 463,473 5.849 509,949 4.318 -46,476 1.531 Dominates 


Data Request 12 276,472 5.836 317,657 4.348 -41,185 1.488 Dominates 


Data Request 13 459,526 5.869 509,749 4.345 -50,223 1.524 Dominates 


Data Request 14  422,633 8.987 498,666 6.849 -76,033 2.138 Dominates 


Combination (waning of efficacy at year 5 for alemtuzumab only; 100% efficacy assumed 
for nataliizumab up to 50 years) 260,504 9.129 299,304 8.961 -38,799 0.168 Dominates 


Combination (waning of efficacy at year 5 for alemtuzumab and natalizumab) 260,686 9.137 296,438 8.011 -35,752 1.126 Dominates 


Combination (waning of efficacy at year 3 for alemtuzumab only; 100% efficacy of 
natalizumab assumed up to 50 years) 261,023 9.013 298,244 8.904 -37,220 0.108 Dominates 


Combination (waning of efficacy at year 3 for alemtuzumab and natalizumab) 261,460 9.031 296,362 7.959 -34,902 1.072 Dominates 
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 Alem Alem Nat Nat Incr Incr  


Data Analysis 


 


Total 
Costs (£) 


Total 
QALYs 


Total 
Costs (£) 


Total 
QALYs 


Costs QALYs ICER 


Combination assumes alemtuzumab vs placebo same HRs and ARR RRs as meta-
analysis of CARE MS I /II and CAMMS 223 estimates  for alemtuzumab vs  SC INF 1a 
with natalizumab vs placebo derived from RES RRMS subgroup of AFFIRM for 
natalizumab vs placebo (waning for alemtuzumab and natalizumab assumed at 3 yrs) – 
uses CARE MS I / II for utilities 


262,617 8.537 297,548 8.051 -34,931 0.486 Dominates 


Combination assumes alemtuzumab vs placebo same HRs and ARR RRs as meta-
analysis of CARE MS I /II and CAMMS 223 estimates  for alemtuzumab vs  SC INF 1a 
with natalizumab vs placebo derived from RES RRMS subgroup of AFFIRM for 
natalizumab vs placebo (waning for alemtuzumab and natalizumab assumed at 3 yrs) – 
uses TEMSO plus Orme decrements for utilities (plus AE disutilities as per original 
model) 


262,697 10.378 296,591 10.258 -33,894 0.119 Dominates 
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A.4. Relevant evidence has not been considered relating to the request to use the TEMSO TOWER 
placebo arm to derive natural history disease progression transition probabilities for the model in the 
additional analyses request on page 4 of the ACD.  
This evidence shows that the very high regression rates seen in TEMSO/TOWER data are incompatible with 
evidence form real-world studies. Although some regression is observed in actual practice, it is much less, 
particularly at higher EDSS as shown in another large natural history dataset. In the additional analyses 
carried out for alemtuzumab as requested in the ACD, ICERs did not seem to be sensitive to using TEMSO / 
TOWER placebo arm data for all EDSS states or just for lower EDSS states (0-5) and using London Ontario 
data which does not allow patients to regress for higher EDSS states (6-9) when making a univariate 
parameter change. However, it is known from the analyses run as part of the teriflunomide assessment that 
the model is sensitive to this assumption (thus for the ICER of £50,743 for teriflunomide vs BSC with waning 
and including direct non-health care costs quoted in Section 3.51 using TEMSO / TOWER placebo arm for all 
EDSS states is reduced to £36,462 if TEMSO / TOWER is used just for EDSS 0-5 and London Ontario is 
used for EDSS 6-9). It is reasonable to assume that for certain of the combination of analyses included as 
part of the alemtuzumab additional analyses that have been requested in the ACD that the model may be 
sensitive to what Genzyme consider an inappropriate approach to modeling disease progression by using 
TEMSO / TOWER placebo arm data for higher EDSS states. 
 
The following important points need to be noted: 


• Over the study period, the sample size of the data used to estimate transition probabilities in EDSS 
states 6 or above was too small to derive accurate transition probabilities (provide number of 
transitions from 6. This in accordance with: 


o The inclusion criterion in TEMSO and TOWER studies related to EDSS score was 0 to 5. 
o Duration of the studies: two years for TEMSO and for TOWER a median study treatment 


duration of about 1.5 years. 
o There were 743 placebo patients included within the TEMSO-TOWER matrix 


In addition the short time period of the period over which transitions were observed using the TEMSO-
TOWER placebo arm data (2 years) makes it inappropriate to use for a life time health economic model. The 
London Ontario with follow up data (mean:  years) over a longer time period seems more appropriate for 
use in a life time model 
The transition probabilities in these higher EDSS states (6 and above) derived using the TEMSO-TOWER matrix 
suggests a high level of regression when evidence from clinical practice suggests that patients who have reached an 
EDSS state of 6 (walking with support) or higher experience much more infrequent improvement.  
 
Comparing TEMSO TOWER placebo matrix data to one recent analysis of untreated MS patients in the British 
Columbia MS database over the period 1980 to 2009 (Tremlett et al. Natural, innate improvements in multiple 
sclerosis disability. Mult Scler 2012 18: 1412-1421] leads to the following relevant points: 


• 88% of  the British Columbia patients had relapsing onset MS (only 12% had primary progressive MS) 
• Amongst the 2472 MS suffers in the British Columbia dataset with EDSS 6 and above annual 


improvement occurred in 10.6% which is much lower than the regression rates for untreated patients 
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after one year obtained using data from the TEMSO-TOWER placebo matrix in the HE model ( %, 
% and % for EDSS 6, 7 and 8 patients respectively). 


• It would be more appropriate, if the TEMSO-TOWER placebo matrix is to be used for these higher 
EDSS states, to use data from the London Ontario data set (mean follow up:  years)  which would 
assume no regression amongst these patients. 


• It should also be noted that the rates of regression observed in the Canadian study were 
substantially lower for EDSS states below 6 compared to those obtained after one year using the 
TEMSO-TOWER placebo matrix within the HE model (15.3% for the 3135 MS suffers with EDSS 1-3 
compared to %, % and % for EDSS 1, 2 and 3 respectively using the TEMSO-TOWER 
matrix and 20.4% for the 1668 MS sufferers with EDSS 4-5.5 compared to % and % for EDSS 
4 and 5 respectively using the TEMSO-TOWER matrix). This would call into question the validity of 
using the high regression rates derived using the TEMSO-TOWER matrix within the model.  


• The invalidity of these high regression rates is further supported by the fact that the untreated 
patients reported annually as staying in the same EDSS state was 53% in the analysis of the British 
Columbia data set which is higher than the % of untreated patients dependent on EDSS state 
who stay the same after one year if the TEMSO-TOWER placebo matrix is used in the HE model.  


• Patients in the British Columbia dataset reported as getting worse annually by at least one EDSS 
point or more was 20.5% with an additional 32.9% getting worse by 0.5 EDSS points which is not 
inconsistent with the % of untreated patients dependent on EDSS state who get worse by at 
least one EDSS state after one year in the HE model if the TEMSO-TOWER placebo matrix is used 
(the model does not capture EDSS changes of less than one point) and is not inconsistent with the 
%- % who get worse by at least one EDSS state after one year  in the HE model if the London 


Ontario matrix is used. 
 
A.5. Relevant evidence has not been considered to support the inclusion of direct non-health care costs 
sourced from Tyas et al 2007 within the cost effectiveness analysis which are excluded by using Biogen et al 
2007 as requested in the additional information requested in the ACD on page 4 (although the wording 
“higher health state costs” is used on page 4 this should read “lower health state costs” as confirmed in a 
telephone call between Genzyme and NICE on 3rd December 2013). 
 
The cost effectiveness model is sensitive to this assumption and the exclusion of direct non health care costs from 
the model makes the ICERs worse for alemtuzumab. The highest ICER for alemtuzumab shown in the combination 
of changes requested by NICE as part of the ACD is £24,472 (versus glatiramer acetate – Table 36 in additional 
information document sent on 090114) which excludes direct non health care costs. Including direct non healthcare 
costs (sourced from Tyas et al) reduces this ICER from £24,472 to £16,242. It is noted that in the FAD for 
teriflunomide the NICE Committee concluded, that the most plausible ICER was likely to lie between the ICERs 
estimated with and without non-health costs, given the uncertainty about how much of the non-health osts from the 
cited sources were within the NICE reference case [Teriflunomide FAD Section 4.18]. Consistency would require that 
a similar approach was adopted in this appraisal. 
 
 In Genzyme’s opinion the exclusion of these direct non health care costs is not justified.  
  
The following evidence supports the inclusion of direct non health care costs sourced from Tyas et al 2007 as 
used in Genzyme’s original submission: 
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• Although no details of what was meant by direct non-medical costs exist in the Tyas paper the direct 
non-medical costs within this paper equate to those found in the Karampampa et al 2012 [1] paper which 
are also UK specific costs (see Table A.5.1. below) where details of what is included in this category are 
provided. The table shows costs from Karampampa limited to professional non-medical support with and 
without the inclusion of investments / modifications. Investments / modifications were defined in a separate 
paper (Karampampa et al 2012 [2]) as home modifications, car modifications, walking stick, wheelchairs. 
Professional non-medical support is split between home help (mean 37 hours a year) and professional help 
unspecified (mean 20 hours a year) 


• The UK MS Survey carried out by the MS Society suggests that 50% of MS patients have their social 
care paid for entirely by the government and another 33% have their social care partly paid for by the 
government. Table A.5.1 also shows the direct non-medical costs from Karampampa reduced by 33% to 
take into account that 17% of patients will pay for social care entirely from their own pocket and 33% 
partially from their own pocket (MS Society report 2013). The cost gradient between higher and lower EDSS 
states are still comparable to those in Tyas et al (and it is this cost gradient to which the model is sensitive). 


• The substantial increase in direct non-medical costs in higher EDSS states is supported by the results 
of the UK MS Survey which showed that 10% of patients requiring occasional assistance and 60% of those 
requiring constant assistance received social care (MS Society report 2013). A report from the Work 
Foundation also identified high costs associated with the higher dependency states of MS; high dependency 
home care of £1,345 per week, stay at a residential home of £758 a week and maintenance of a special 
needs flat of £933 per week (Work Foundation report 2011) 


 
Table A.3.1: Comparing UK direct non-medical costs in Tyas et al to non-medical  
professional  support and investments / modifications costs in Karampampa et al. 


EDSS state 


Tyas et (included in 
manufacturer basecase 
submission) 


Karampampa et al (uplifted 
to 2013/14) 


Karampampa et al - 66% 
(uplifted to 2013/14) 


0 £5,335 £0-£53 £0-£35 
1 £5,780 £0-£53 £0-£35 
2 £6,735 £0-£53 £0-£35 
3 £9,565 £0-£53 £0-£35 
4 £6,462 £1055-£2671 £703-£1780 
5 £9,489 £1055-£2671 £703-£1780 
6 £9,811 £1055-£2671 £703-£1780 
7 £15,761 £18241-£21558 £12160-£14371 
8 £20,811 £18241-£21558 £12160-£14371 
9 £12,915 £18241-£21558 £12160-£14371 
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A.6.. Genzyme do not believe that all evidence has been considered in requesting as part of the ACD 
additional analyses which applies a waning of efficacy solely to alemtuzumab at 3 years and 5 years and not 
to the comparators as is implied by the wording used in the additional analysis request  (on page 4 of the 
ACD in which “a reduction in efficacy for alemtuzumab starting at 3 or 5 years” is requested without mention 
of applying waning to the comparators). 
 
It would be consistent with the NICE assessment of teriflunomide to apply a waning of efficacy of 75% at years 3 to 5 
and 50% beyond year 5 to both alemtuzumab and to the comparators of beta interferons and glatiramer acetate. The 
teriflunomide assessment was in the same population of active RRMS for which the additional analysis has been 
requested by NICE for alemtuzumab. In the teriflunomide ACD the additional analyses requested included waning of 
treatment effect but without stipulating that this should apply to just the treatment being appraised [Teriflunomide 
NICE ACD Section 1.2]. This was applied to both teriflunomide and the comparators of beta interferons and 
glatiramer acetate by the manufacturer (and this approach was accepted by the ERG / Appraisal Committee) 
 
It is also noted in the NICE assessment of fingolimod  a waning of efficacy of 50% was applied from 5 years onwards. 
This analysis was in the highly active RRMS despite interferon use population (NICE fingolimod guidance Section 
4.13). 
 
It is also of relevance that as outlined in Genzyme’s original submission that data exists from the CAMMS 223 
extension study which shows maintenance of efficacy (both ARR RR and 6 month’s SAD HRs) up to 5 years against 
an active comparator (SC INF beta 1a). Neither teriflunomide nor fingolimod at the time of assessment had data up to 
5 year’s against an active comparator. 
 
It is also noted in the NICE assessment of teriflunomide that the Committee agreed that it was important to include in 
the decision-making that the treatment effect could decrease over time but, given the uncertainty of how much the 
treatment effect would wane, the most plausible ICER was likely to lie between the estimates that included and 
excluded the modeled treatment waning effect [Teriflunomide FAD Section 4.19]. Consistency would require that a 
similar approach was taken in this assessment 
 
 
The wording of this request in the ACD suggests that comparator efficacy should be assumed to be 100% for the 50 
years of the model whilst waning is only applied to alemtuzumab efficacy. This is not a reasonable approach based 
on the precedent of other NICE assessments and also there is no rationale for assuming a divergent approach to 
waning assumptions between alemtuzumab and its comparators. 
 
Applying waning to alemtuzumab but not to the comparators increases the difference between the deterministic and 
probabilistic ICERs. As shown in Table 1 in Genzyme’s submission of the additional analyses requested by NICE 
(sent on 9th January 2014) the probabilistic ICER is 1-9% higher than the deterministic ICER for the analysis applying 
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all of the combined requested changes if waning is applied to the alemtuzumab and comparator arms but the 
probabilistic ICER  is 53%-58% higher than the deterministic ICER if waning is applied to only the alemtuzumab arm. 
This increase in uncertainty in the alemtuzumab arm is an artefact of an unreasonable modelling assumption for the 
reasons stipulated above in Response A.6. 
 
B. Are the summaries of clinical and cost effectiveness reasonable interpretations of the evidence? 
 
B.1. Genzyme do not believe that the summary of clinical effectiveness which states that alemtuzumab 12mg 
does not have persuasive evidence that it is  clinically effective in HA RRMS despite interferon use patients 
is a reasonable interpretation of the evidence (Section 4.9. of the ACD). 
 
Genzyme do not believe that it is reasonable to conclude that alemtuzumab 12mg is not clinically effective in patients 
with HA RRMS despite interferon use because: 
 


• The HA RRMS despite interferon use subgroup data from CARE MS II presented in Tables A.2.1.1. and 
A.2.1.3. (in this document) shows that patients treated with alemtuzumab had a statistically reduced 
disability progression (as measured by SAD 6 months HR) and relapse rate compared to those treated with 
an active comparator, SC IFNβ-1a 44 µg. 


 
• The data from CARE MS II presented in Tables A.2.1.1. and A.2.1.3.(in this document)  shows that patients 


treated with alemtuzumab had a numerically similar reduced disability progression (as measured by SAD 6 
months HR) and relapse rate compared to those treated with an active comparator, SC IFNβ-1a 44 µg. in 
the HA RRMS despite interferon use subgroup and the full trial data set. This is consistent with the 
assessment of alemtuzumab 12mg by the regulatory authority, the European Medicines Agency (EMA), 
which did not identify any difference between highly active and non-highly active subgroups in the efficacy of 
alemtuzumab 12mg as shown in the European Public Assessment Report for the drug.[EMA (Lemtrada 
EPAR), 2013] 


 


• The data accepted by NICE for the clinical effectiveness of fingolimod in patients with HA RRMS despite 
interferon use was less compelling than that presented for alemtuzumab 12mg in that the data for fingolimod 
showed no significant impact on disability progression compared with an active comparator. In the case of 
fingolimod, the NICE Committee concluded that the available evidence showed that people with relapsing–
remitting multiple sclerosis who are treated with fingolimod have lower relapse rates than people treated 
with an active comparator (IM IFNβ-1a 30mg) or placebo. The Committee agreed that fingolimod was 
shown to reduce disability progression in people with relapsing–remitting multiple sclerosis compared with 
placebo in the whole population of the FREEDOMS trial; however, there was no significant impact on 
disability progression compared with an active comparator (IM IFNβ-1a 30mg) in the TRANSFORMS trial 
[Fingolimod final NICE guidance: Section 4.7].  


 







47 


 


• It is also important to note that the disability progression data accepted by NICE as showing effectiveness in 
reducing disability progression compared to placebo was 3 month SAD HR data. Alemtuzumab 12mg shows 
statistical significance based on 6 month SAD HR data against an active comparator.  The 6 month SAD is 
considered to be the more robust measure of sustained disability accumulation than the 3 month SAD, and 
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 six 
months apart”. [EMA, 2009] 
 


 In the fingolimod appraisal by NICE it is noted that fingolimod was accepted for use in the HA RRMS despite 
interon use population based upon an estimated ICER vs a beta interferon, Avonex,  of £17,300 [Fingolimod 
final NICE guidance: Section 4.16]. Using the direct evidence of alemtuzumab versus SC IFNβ-1a 44 µg 
efficacy from the HA RRMS despite interferon use subgroup from CARE MS  II  in the HE model provides a 
more favourable ICER for alemtuzumab versus SC IFNβ-1a 44 µg in this subgroup of £8910 (using the 
combination of the changed assumptions requested by NICE in the ACD) (Model 1 sent to NICE on 090114 
can be used to validate this ICER value). This suggests that alemtuzumab has more compelling evidence 
for its cost effectiveness in the HA RRMS despite interferon use subgroup than that accepted by NICE for 
fingolimod in this group given that the ICER is more favourable against a beta interferon and is based on a 
subgroup analysis which showed a statistically significant versus this comparator for disability progression 
(using 6 month SAD HRs) (unlike fingolimod which as described above was not assessed to have 
statistically significant results for disability progression versus Avonex in this subgroup using  3 month SAD 
HR as an efficacy measure) 
 


 
B.2. Genzyme do not believe that the summary of clinical effectiveness which states that alemtuzumab does 
not have persuasive evidence that it is clinically effective in RES RRMS patients is a reasonable 
interpretation of the evidence (as outlined in Section 4.9. of the ACD). 
 
Genzyme do not believe that it is reasonable to conclude that alemtuzumab 12mg is not clinically effective in patients 
with RES RRMS because: 
 


• The RES RRMS metanalysis of the subgroup data from CARE MS I and II and CAMMS 223 presented in 
Tables A.3.1.1. and A.3.1.3. above shows that patients treated with alemtuzumab had a statistically reduced 
disability progression (as measured by SAD 6 months HR) and relapse rate compared to those treated with 
an active comparator, SC IFNβ-1a 44 µg. 


 
• The data from individual CARE MS I and II and CAMMS 223 studies and in the metanalysis of these studies 


presented in Tables A.3.1.1. and A.3.1.3. above shows that patients treated with alemtuzumab had a 
numerically similar reduced disability progression (as measured by SAD 6 months HR) and relapse rate 
compared to those treated with an active comparator, SC IFNβ-1a 44 µg. in the RES RRMS subgroup and 
the full trial data set. This is consistent with the assessment of alemtuzumab 12mg by the regulatory 
authority, the European Medicines Agency (EMA), which did not identify any difference between highly 
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active and non-highly active subgroups in the efficacy of alemtuzumab 12mg as shown in the European 
Public Assessment Report for the drug.[EMA (Lemtrada EPAR), 2013] 


 


• The data accepted by NICE for the clinical effectiveness of natalizumab in patients with RES RRMS was 
less compelling than that presented for alemtuzumab 12mg. The data for natalizumab accepted by NICE 
was against placebo and effectiveness against an active comparator was based upon indirect (MTC) 
evidence whilst the evidence for the effectiveness for alemtuzumab against an active comparator is based 
upon direct metanalysis evidence The indirect evidence for natalizumab accepted by NICE included people 
with relapsing–remitting multiple sclerosis rather than RES RRMS and did not specifically examine the 
clinical effectiveness of the drugs in the RES RRMS groups. NICE accepted the manufacturer of 
natalizumab’s assumption that the treatment effect of the active comparators (beta interferon and glatiramer 
acetate) in RRMS was equivalent to that in the RES groups [Natalizumab final NICE guidance: Section 3.4]. 
Both the direct evidence against an active comparator (SC IFNβ-1a 44 µg) and indirect evidence presented 
for alemtuzumab 12mg (against natalizumab) relates specifically to RES RRMS patients.  
 


• In the natalizumab appraisal by NICE it is noted that natalizumab was accepted for use in the RES RRMS 
population based upon an estimated ICER vs a beta interferon of £32,000 [Natalizumab final NICE 
guidance: Section 4.7] using an estimation of efficacy based upon the indirect comparison outlined in the 
bullet point above. Using the direct evidence of alemtuzumab versus SC IFNβ-1a 44 µg efficacy from the 
metaanalysis of the RES RRMS subgroups from CARE MS I / II and CAMMS 223 in the HE model provides 
a more favourable ICER for alemtuzumab versus SC IFNβ-1a 44 µg in this subgroup of £8623 (using the 
combination of the changed assumptions requested by NICE in the ACD) (Model 1 sent to NICE on 090114 
can be used to validate this ICER value). This suggests that alemtuzumab has more compelling evidence 
for its cost effectiveness in the RES RRMS subgroup than that accepted by NICE for natalizumab in this 
group. 
 


 
 
 
C. Are the provisional recommendations sound and a suitable basis for guidance to the NHS? 
 
Genzyme are of the opinion that the provisional recommendations are not a sound and suitable basis for guidance to 
the NHS. Genzyme are of the opinion that  in the ACD there is a lack of transparency in the explanation and 
conclusions which has meant that the ACD is unclear. This has prejudiced our ability to respond to the ACD fully and 
we consider  this to be procedurally unfair. Examples of this are a lack of clarity as to why in Section 4.9. the 
Committee are not persuaded of the efficacy of alemtuzumab in RES RRMS and HA RRMS despite interferon use 
and regarding decisions underpinning the additional analyses requested in Section 1.2. (as outlined in responses 
A.6.. and A.5. and A.4. above). 
 
On page 2 of the ACD it is stated that after the Committee has met again the Committee will prepare the FAD. If the 
Committee’s recommendation after the next meeting is that alemtuzumab should be used in active RRMS excluding 
RES RRMS and HA RRMS despite interferon use this would be a substantial limitation on the use of the drug (as 
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outlined in response A.1. above) and so this should procedurally involve the production of a second ACD to allow 
consultation on such a substantial limitation on use of the drug. This is line with NICE’s processes that only allows for 
the production of a FAD in such circumstances if no substantial limitation on the use of a treatment in relation to its 
licenced use is intended. 
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Genzyme’s Response to NICE’s request for additional information in the 


alemtuzumab Appraisal Consultation Document (ACD). 


In response to the appraisal committee document (ACD) for alemtuzumab, the following analyses 


have been conducted to assess both the individual impact and the combined impact of all proposed 


amendments on the probabilistic base-case incremental cost-effectiveness ratios (ICERs). All 


scenarios have been run with 10,000 stochastic simulations. A fully incremental analysis, including 


beta interferons and glatiramer acetate as comparators, is presented incorporating all the 


Committee’s requested amendments. The individual impact of each of the proposed amendments is 


given in the detailed descriptions of Data Requests 1 to 14 below (with the combination analyses 


described under Data Request 15).  


In addition, Genzyme provides in Appendix 3, the comparable additional analyses provided for 


alemtuzumab in the highly active (HA) RRMS despite interferon use versus fingolimod and in rapidly 


evolving severe (RES) RRMS versus natalizumab. It is Genzyme’s belief that in the response to the 


ACD we provide evidence to prove the clinical effectiveness of alemtuzumab in these subgroups 


(which the ACD described as not being proved in our original submission) and we assume that if the 


Committee accepts that we have done this that they will want to see the same additional analyses for 


the HARRMS despite interferon and RES RRMS as has been requested for the active RRMS. This 


analysis has also been provided as part of Genzyme’s response to the ACD and by providing it as 


part of the additional analysis request (together with the associated models used) we provide an 


opportunity for this analysis to be validated by the ERG. 


Data 
Request 


Proposed amendment 


1 
Sustained accumulation of disability (SAD) lasting 6 months as a primary outcome measure 
in the mixed treatment comparison, and incorporating the results into the economic model 


2 An ‘all years’ mixed treatment comparison that is adjusted for baseline relapse rates 


3 
The intention-to-treat analyses developed for the CAMMS223, CARE-MS I and CARE-MS II 
trials adjusted for baseline Expanded Disability Status Scale (EDSS) only (unadjusted for 
country or region) 


4 EQ-5D data from the CARE-MS I and CARE-MS II trials 


5 
An amendment to the model to allow improvements in patients’ EDSS states (by using the 
TEMSO TOWER placebo arm natural history matrix) 


6 An amendment to the model incorporating the observed deaths from the trial data 


7 A reduction in efficacy for alemtuzumab starting at 3 or 5 years 


8 
Additional costs of other licensed relapsing-remitting multiple sclerosis treatments after 
alemtuzumab treatment failure 


9 A time-dependent re-treatment rate for alemtuzumab 


10 Removing the mid-cycle correction for the costs of alemtuzumab 


11 
Increasing the number of monitoring and neurology visits for patients treated with 
alemtuzumab and additional monitoring after re-starting alemtuzumab treatment 


12 
Lower health state costs used in the Evidence Review Group’s analyses [the ACD states 
higher but confirmation from NICE in teleconference on 3rd December 2013 confirmed this 
is using the lower costs] 


13 
Costs associated with adverse effects of treatment including renal failure, renal 
transplantation, dialysis, and death 


14 
Baseline characteristics from patients in the alemtuzumab trials instead of from the UK Risk 
Sharing Scheme 


15 All of the requested changes combined 
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A summary table of the results of these additional cost effectiveness analyses against glatiramer 


acetate are provided below (glatiramer acetate is the most cost effective comparator against which 


alemtuzumab is compared) (results are presented deterministically as well as probabilistically to help 


in confirming for the ERG the values to which the models are set to run the probabilistic analyses). A 


reference is provided to the which of the models sent to NICE on 090114 was used to run the results 


(multiple versions of the model were needed because some of the requested analyses required 


structural changes to be made to the base case model. 


Table 1 Summary of cost effectiveness results against glatiramer acetate 


Data 
Request 


Proposed amendment 
ICER vs GA 
deterministic 


ICER vs GA 
probabilistic 


Model (sent to NICE 
on 090114) 


Baseline 
From original submission (probabilistic Alemtuzumab vs GA total 
costs: £494,319 vs £484,590,  total QALYs: 4.273 vs 2.887) (see 
Table B.7.7.9. page 337 of original submission) 


 


£8,924 £7,017 
 


Model 1 


15 
Combo with waning at 3 or 5 years (uses all years metaregression  
efficacy results including 6 months SAD HRs) (waning applied to 
alemtuzumab and comparator arm) 


£11,632 or 
£13,498 


£12,730 or 
£13,636 


Model 7 


15 


Combo with waning at 3 or 5 years (uses all years metaregression  
efficacy results including 6 months SAD HRs) (waning only 
applied to alemtuzumab arm, 100% efficacy up to 50 years 
assumed for comparator) 


 


£14,334 or 
£15,455 


£22,001 or 
£24,472 


 


Model 7 


1 
Sustained accumulation of disability (SAD) lasting 6 months as a 
primary outcome measure in the mixed treatment comparison, 
and incorporating the results into the economic model 


 


£7,582 £4,839 
 


Model 1 


2 
An ‘all years’ mixed treatment comparison that is adjusted for 
baseline relapse rates (3 month SAD HR) 


£11,959 £9,677 
 


Model 1 


3 


The intention-to-treat analyses developed for the CAMMS223, 
CARE-MS I and CARE-MS II trials adjusted for baseline 
Expanded Disability Status Scale (EDSS) only (unadjusted for 
country or region) (3 month SAD HR) (post 2000 MTC) 


 


£10,388 £7820 


 


Model 2 


4 EQ-5D data from the CARE-MS I and CARE-MS II trials £6,148 £4,779 Model 3 


5 
An amendment to the model to allow improvements in patients’ 
EDSS states 


£2,026 £321 
Model 1 


6 
An amendment to the model incorporating the observed deaths 
from the trial data 


£8,979 £7,063 
No model used (see 


details below) 


7 
A reduction in efficacy for alemtuzumab starting at 3 or 5 years 
(assume same waning for comparators) 


£22,001 or 
£24,548 


£21,337 or 
£23,432 


Model 1 


7 
A reduction in efficacy for alemtuzumab starting at 3 or 5 years 
(assume 100% efficacy for comparators up to 50 years) 


£23,157 or 
£26,163 


£25,875 or 
£30,657 


Model 1 


8 
Additional costs of other licensed relapsing-remitting multiple 
sclerosis treatments after alemtuzumab treatment failure 


£12,263 £10,324 
Model 1 (cell D36 in 
“cost data” sheet) 


9 A time-dependent re-treatment rate for alemtuzumab £3,286 £1,274 Model 4 


10 Removing the mid-cycle correction for the costs of alemtuzumab £11,796 £9,431 Model 5 


11 
Increasing the number of monitoring and neurology visits for 
patients treated with alemtuzumab and additional monitoring after 
re-starting alemtuzumab treatment 


£11,800 £9,209 
Model 6 


12 


Lower health state costs used in the Evidence Review Group’s 
analyses [the ACD states higher but confirmation from NICE in 
teleconference on 3


rd
  December 2013 confirmed this is using the 


lower costs] 


 


£14,834 £12,802 


Model 1 


13 
Costs associated with adverse effects of treatment including renal 
failure, renal transplantation, dialysis, and death 


£9,082 £7,164 
Model 1 (change cell 
H105 on “cost data” 


sheet) 


14 
Baseline characteristics from patients in the alemtuzumab trials 
instead of from the UK Risk Sharing Scheme 


£1473 Dominates 
Model 1 
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Data Request 1 


Sustained accumulation of disability (SAD) lasting 6 months as a primary outcome measure in 
the mixed treatment comparison (MTC), and incorporating the results into the economic model 


The base case MTC used in the cost-effectiveness analysis has the inclusion criteria of post-2000 


MTCs. The 6-month SAD results versus placebo for each of the relevant comparators for the active 


RRMS population is given in Tables B6.7.8 of the manufacturer’s original submission on page 161. 


Note that of the beta interferons, 6-month SAD data were not available for IFNβ-1b or SC IFNβ-1a 


22µg. Results as in the original submission are run for a random effects model. 


 


Table 2 Cost-effectiveness results using 6-month SAD in the active RRMS population 


Treatment 
Total 


Costs (£) 
Total 


QALYs 
Incremental 


Costs (£) 
Incremental 


QALYs 
ICER 


ICER 
alemtuzumab 
vs comparator 


Glatiramer acetate 467,790 3.702    4,839 


Alemtuzumab 474,924 5.176 7,134 1.474 4,839  


IM IFNβ-1a 478,108 3.633 3,184 -1.544 Dominated Dominates 


SC IFNβ-1a 44µg 482,486 3.178 4,379 -0.455 Dominated Dominates 


 


Data Request 2 


An ‘all years’ mixed treatment comparison that is adjusted for baseline relapse rates 


The results of the all years MTC adjusted for baseline annualized relapse rates (ARR) are shown in 


Appendix 1 (DMTs versus placebo and alemtuzumab versus other DMTs). In addition we have 


included a report in Appendix 2 outlining the method used to carry out this adjustment. Results as in 


the original submission are run for a random effects model. 


 


The resulting probabilistic ranked ICERs and pairwise ICERs against alemtuzumab for the preferred 


analysis are presented in Table 3 (using the 3 month SAD HR results) and Table 4 (using the 6 month 


HR results). Using the all-years MTC controlling for baseline ARR, the probabilistic ICER is reduced 


from the base case which uses the post-2000 MTC.  


 


Table 3 Cost-effectiveness results using all years MTC adjusted for baseline annualized 


relapse rates in the active RRMS population (using 3 month HRs) 


Treatment 
Total 
Costs 


(£) 


Total 
QALYs 


Incremental 
Costs (£) 


Incremental 
QALYs 


ICER 


ICER 
alemtuzumab 


versus 
comparator 


Glatiramer acetate 482,667 2.981    9,677 


SC IFNβ-1a 44µg 488,211 2.933 5,544 -0.048 Dominated 5,108 


SC IFNβ-1a 22µg 491,950 2.847 3,738 -0.087 Dominated 2,125 


IM IFNβ-1a 492,737 2.882 787 0.035 22,501 1,603 


Alemtuzumab 494,928 4.248 2,191 1.366 1,603  


IFNβ-1b 495,133 2.679 205 -1.570 Dominated Dominates 
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Table 4 Cost-effectiveness results using all years MTC adjusted for baseline annualized 


relapse rates in the active RRMS population (using 6 month SAD HRs) 


Treatment 
Total 


Costs (£) 
Total 


QALYs 
Incremental 


Costs (£) 
Incremental 


QALYs 
ICER 


ICER 
alemtuzumab 
vs comparator 


Glatiramer acetate 472,975 3.437    4,866 


Alemtuzumab 480,260 4.934 7,284 1.497 4,866  


IM IFNβ-1a 483,091 3.400 2,831 -1.533 Dominated Dominates 


SC IFNβ-1a 44µg 486,117 3.046 3,025 -0.355 Dominated Dominates 


 


Data Request 3 


The intention-to-treat analyses developed for the CAMMS223, CARE-MS I and CARE-MS II 
trials adjusted for baseline Expanded Disability Status Scale (EDSS) only (unadjusted for 
country or region) 


In general, the results of the intention-to-treat (ITT) analysis adjusted for baseline EDSS (using a 


covariate of EDSS <2 and > or = 2), unadjusted for region, are comparable to the primary analysis.  


Statistical significance is identical between the analyses. 


In the 3-month, 6-month SAD and ARR analyses, the differences in means between primary analysis 


and unadjusted for country/region analysis were ≤0.03, for the main trial populations as well as trial 


subgroup populations. Confidence intervals were also comparable between the different analyses; in 


the majority of cases the confidence intervals of the analysis adjusted for baseline EDSS, unadjusted 


for region, were narrower than the primary analysis. 


Table 5 Comparing alemtuzumab primary analyses to analyses adjusted for baseline EDSS 


and unadjusted for region analyses 


Comparison 


6 month SAD 3 month SAD ARR RR 


Primary 
analysis 


Adjusted for 
baseline 
EDSS, 
unadjusted 
for region 


Primary 
analysis 


Adjusted for 
baseline 
EDSS, 
unadjusted 
for region 


Primary 
analysis 


Adjusted for 
baseline 
EDSS, 
unadjusted 
for region 


CARE MS I 
(active) 


0.70 


[0.40, 1.23] 


0.71 


[0.40, 1.24] 


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


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


0.46 


[0.36, 0.58] 


0.46 


[0.33, 0.64] 


CARE MS II 
(active) 


0.58 


[0.38, 0.87] 


0.58 


[0.39, 0.87] 


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


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


0.5 


[0.41, 0.61] 


0.51 


[0.39, 0.65] 


CAMMS 
223 (active) 


0.25 


[0.11, 0.57] 


0.25 


[0.11, 0.56] 


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


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


0.31 


[0.21, 0.45] 


0.34 


[0.20, 0.56] 
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Table 6 Post 2000 MTC for alemtuzumab analyses alemtuzumab trial inputs adjusted for 


baseline EDSS and unadjusted for region analyses, in the active RRMS population (random 


effects model)  


 


Intervention 


3-month SAD HR [95% CI] ARR RR [95% CI] 


Alemtuzumab vs 


intervention 


Intervention vs 


placebo 


Alemtuzumab vs 


intervention 


Intervention vs 


placebo 


Alemtuzumab  *****************  ******************* 


IFNβ-1b ***************** ***************** ******************* ******************* 


IM IFNβ-1a ***************** ***************** ******************* ******************* 


SC IFNβ-1a 44µg ***************** ***************** ******************* ******************* 


Glatiramer acetate ***************** ***************** ******************* ******************* 


SC IFNβ-1a 22µg ****************** ****************** ******************** ******************** 


* Assume  SC IFNβ-1a 22µg efficacy as per the manufacturer submission(in the absence of data) 


As shown in Table 7, using the alemtuzumab trial ITT analysis adjusted for baseline EDSS and 


unadjusted for region analyses has little impact on the cost-effectiveness results.  


 


Table 7 Cost-effectiveness results using post 2000 MTC with alemtuzumab results adjusted for 


baseline EDSS and unadjusted for region analyses 


Treatment 
Total 
Costs 


(£) 


Total 
QALYs 


Incremental 
Costs (£) 


Incremental 
QALYs 


ICER 


ICER 
alemtuzumab 


versus 
comparator 


Glatiramer acetate 484,515 2.907    7,820 


SC IFNβ-1a 44µg 487,533 2.918 3,018 0.012 261,847 5,600 


SC IFNβ-1a 22µg 488,096 3.039 563 0.120 4,683 5,692 


IFNβ-1b 493,456 2.819 5,360 -0.220 -24,378 1,033 


IM IFNβ-1a 494,921 4.238 1,466 1.419 1,033  


Alemtuzumab 497,216 2.632 2,294 -1.606 -1,429 -1,429 


 


Data Request 4 


EQ-5D data from the CARE-MS I and CARE-MS II trials 


To address the committee’s concerns regarding the disutility of adverse events, trial EQ-5D data have 


been included which will capture health state utility, in addition to disutilities from relapses whilst on 


treatment and treatment adverse events. Trial EQ-5D data will not have captured caregiver disutility 


so these remain in the analysis. 


In the CARE MS I and II trials, EQ-5D-5L was collected at baseline and at months 6, 12, 18 and 24. 


Given the model parameters are extrapolated over 50 years, it is anticipated that the utility score at 


the longest time point (24 months) will be representative of long-term utility for each of the 


alemtuzumab and IFNβ-1a arms. Note that EDSS scores have been rounded down such that scores 
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captured in the trials for EDSS 1.0 and 1.5 have been pooled to be representative of the utility score 


at EDSS 1. 


The utility scores at 24 months for the alemtuzumab arm are used over all time points of the model 


since patients may incur alemtuzumab related adverse events over their lifetime, not just when 


receiving treatment. The utility scores at 24 months for the IFNβ-1a arm are used only whilst patients 


are receiving treatment. Trial utility values are only used for EDSS states ≤6 for 24 month trial data 


since sample sizes in EDSS>6 are small (n=3 and 2 in the EDSS 7 in the two arms and less in EDSS 


states 8 and 9). From EDSS 7 to 9, utility values are sourced using decrements between EDSS states 


from Orme et al., as suggested by the ERG group reviewing teriflunomide STA [NICE 2013; Orme et 


al. 2007].  


Baseline utility scores for the IFNβ-1a arm are used to represent best supportive care (i.e. for RRMS 


EDSS ≥ 7, SPMS and patients that withdraw from IFNβ-1a and switch to BSC). Baseline utility values 


are only used for EDSS states ≤5 since sample sizes in EDSS>5 are small (n=2 and 1 in the two arms 


for EDSS 6 and less for EDSS 7-9). From EDSS 6 to 9, utility values are sourced using decrements 


between EDSS states from Orme et al.  


Adverse event disutilties are all set to zero. Disutilities from relapses are zero in the alemtuzumab arm 


since the trial utilities are assumed to capture relapses. Since alemtuzumab reduces relapse rates 


more than the comparator treatments this may be a conservative assumption since those relapses 


occurring outside of the 24 month measurement point are not captured through this approach and will 


be higher in the comparator arm than the alemtuzumab arm. Disutilities from relapses are zero in the 


IFNβ-1a arm only when patients are receiving treatment but when patients switch to best supportive 


care, relapse disutilities are the same as used in the manufacturer submission. 


 


Commentary on Table 8 shown below. 


 Data observed in the trial show some inconsistencies possibly due to small sample sizes, 


particularly in higher EDSS states as shown in Table 8 below. For example, the utility score 


between EDSS 5 and 6 at month 24 increases in the IFNβ-1a arm which is counterintuitive.  


 


 There is no consistent evidence of a decreased utility between baseline and measurements at 


24 months for patients in a particular EDSS states. If AEs as a result of treatment were 


leading to a substantial reduction in utilities it would be expected that patients in a particular 


EDSS states would have lower utilities on treatment than at baseline when they are not on 


treatment. No such consistent picture is observed: 


o For patients on alemtuzumab, as shown in Table 8, of the 7 EDSS states for which 


there is data at baseline and at 24 months for five of the seven EDSS states higher 


mean utilities were observed at 24 months than at baseline. As shown in Appendix 4, 


a similar pattern of improvements in mean EQ 5D from baseline occurred at 6,12 and 


18 months with 6 out of 7, 5 out of 7 and 5 out of 7 EDSS states respectively showing 


an improvement in mean EQ 5D from baseline. 


 


o Similarly, for IFNβ-1a 44µg of the 7 EDSS states for which there is data at baseline 


and at 24 months for four of the seven EDSS states higher mean utilities were 


observed at 24 months than at baseline. As shown in Appendix 4, a similar pattern of 
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improvements in mean EQ 5D from baseline occurred at 6,12 and 18 months with 4 


out of 7, 3 out of 7 and 5 out of 7 EDSS states respectively showing at improvement 


in mean EQ 5D from baseline. 


 


o This trial evidence suggests that the small contribution that adverse events makes to 


overall differences in utility values between treatments as reflected in the model used 


in Genzyme’s original submission is appropriate (in Table B.7.7.6. on page 334 of the 


original submission AEs contribute only 3% to the difference in utilities between 


alemtuzumab and IFNβ-1a 44µg) 


 


Table 8 EQ-5D-5L utility scores and sample sizes from the pooled CARE MS I and II trials 


EDSS 0-0.5 1-1.5 2-2.5 3-3.5 4-4.5 5-5.5 6-6.5 7-7.5 8-8.5 


Alemtuzumab 
12mg 


Baseline EQ-5D **** **** **** **** **** **** **** - - 


Baseline n ** *** *** *** ** ** * 0 0 


Month 24 EQ-5D **** **** **** **** **** **** **** **** **** 


Month 24 n ** *** *** *** ** ** ** * * 


 
Change from 
baseline 


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


IFNβ-1a 44µg 


Baseline EQ-5D **** **** **** **** **** **** **** - - 


Baseline n ** *** *** ** ** ** * 0 0 


Month 24 EQ-5D **** **** **** **** **** ***** **** **** - 


Month 24 n ** *** ** ** ** ** ** * 0 


 
Change from 
baseline 


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


*Small baseline sample size 


In the model, the trial observation scores are combined with Orme utility values for higher EDSS 


states as presented in Table 9.  


 


Table 9 Utility values used in the model, (Utility values per EDSS state derived using trial 


observations for EDSS ≤5 for baseline and EDSS ≤6 at 24 months and derived from 


decrements based Orme et al. for other EDSS states) 


EDSS  0 1 2 3 4 5 6 7 8 9 


Alemtuzumab 12mg 
(month 24 scores) 


Mean **** **** **** **** **** **** **** **** ***** ***** 


SD **** **** **** **** **** **** **** **** **** **** 


IFNβ-1a 44µg 
(month 24 scores) 


Mean **** **** **** **** **** **** **** **** **** **** 


SD **** **** **** **** **** **** **** **** **** **** 


Best supportive care 
(baseline IFNβ-1a 
44µg scores) 


Mean **** **** **** **** **** **** **** **** ***** ***** 


SD **** **** **** **** **** **** **** **** **** **** 


 


Alemtuzumab remains cost-effective at a WTP of £30,000 per QALY when using trial EQ-5D data, as 


shown in Table 10. It has been assumed that the utility values observed in the trial for IFNβ-1a 44µg 
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would be comparable to all beta-interferons and glatiramer acetate thus the trial values for IFNβ-1a 


44µg have been used for other DMTs in Table 10. 


Table 10 Cost-effectiveness results using EQ-5D values from the CARE MS I and II trials, in the 


active RRMS population 


Treatment 
Total 
Costs 


(£) 


Total 
QALYs 


Incremental 
Costs (£) 


Incremental 
QALYs 


ICER 


ICER 
alemtuzumab 


versus 
comparator 


Glatiramer acetate 485,102 1.813    4,779 


SC IFNβ-1a 22µg 487,572 2.074 2,469 0.261 9,447 4,070 


SC IFNβ-1a 44µg 487,657 1.830 86 -0.244 Dominated 3,522 


IM IFNβ-1a 493,068 1.753 5,411 -0.078 Dominated 738 


Alemtuzumab 494,574 3.794 1,506 2.042 738  


IFNβ-1b 497,093 1.549 2,519 -2.245 Dominated Dominates 


 


It is noted that total QALYs for alemtuzumab and the comparators are lower than the base case in the 


manufacturer’s original submission (alemtuzumab vs GA  total QALYs: 4.273 vs 2.887 see Table 


B.7.7.9. page 337 of original submission) . This is because of the lower utilities in EDSS 5 and 6 


compared to those sourced from Orme et al. Orme et al was the source of utilities used in the original 


submission base case. Orme sourced utilities are also lower than the utilities in the teriflunomide 


ERGs preferred approach (TEMSO derived EQ 5D values for EDSS 0-6 plus Orme decrements for 


EDSS 7-9) (see Table 11 below) and similar to utilities based on CARE MS I / II data from baseline 


(alemtuzumab 12mg and IFNβ-1a 44µg for EDSS 0-5 using Orme decrements to derive utilities for 


EDSS 6-9. 


 


Table 11: Utility values used in Genzyme original base case and those used in teriflunomide 


ERG preferred analysis and those based on baseline results from CARE MS I /II. 


  
EDSS 


0 
EDSS 


1 
EDSS 


2 
EDSS 


3 
EDSS 


4 
EDSS 


5 
EDSS 


6 
EDSS 


7 
EDSS 


8 
EDSS 


9 


RRMS (based on Orme) 0.87 0.80 0.71 0.57 0.61 0.52 0.46 0.30 -0.05 -0.20 


SPMS (based on Orme) 0.83 0.75 0.66 0.53 0.57 0.47 0.42 0.25 -0.09 -0.24 


RRMS (based on 
TEMSO + Orme 
decrements) 


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


SPMS (based on 
TEMSO + Orme 
decrements) 


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


RRMS (based on CARE 
MS I/II + Orme 
decrements) **** **** **** **** **** **** **** **** ***** ***** 


RRMS (based on CARE 
MS I/II + Orme 
decrements) **** **** **** **** **** **** **** **** ***** ***** 


 


ICERs have been estimated using TEMSO + Orme decrements in place of Orme in the original base 


case model (using Model 1 sent to NICE on 090114). This has been done given the Committee’s 


concern about overall total QALYs being low in the original submission. It is noted that this does raise 


the total QALYs associated with alemtuzumab and the comparators relative to the base case in the 


original submission as shown in Table 12 below:. 
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Table 12 Cost-effectiveness results using EQ-5D values from TEMSO plus Orme decrements to 


derive utilities for EDSS 7-9, in the active RRMS population 


Treatment 
Total 
Costs 


(£) 


Total 
QALYs 


Incremental 
Costs (£) 


Incremental 
QALYs 


ICER 


ICER 
alemtuzumab 


versus 
comparator 


Glatiramer acetate 485,234 4.290    6,221 


SC IFNβ-1a 22µg 487,382 4.520 2,148 0.230 9,334 5,649 


SC IFNβ-1a 44µg 487,548 4.333 166 -0.187 Dominated 4,801 


IM IFNβ-1a 493,428 4.265 5,879 -0.068 Dominated 681 


Alemtuzumab 494,453 5.772 1,025 1.507 681  


IFNβ-1b 497,650 4.023 3,197 -1.749 Dominated Dominates 


 


 


Data Request 5 


An amendment to the model to allow improvements in patients’ EDSS states 


The natural history matrix from the placebo arms of TEMSO and TOWER allow for regression in 
EDSS, i.e. allow improvement in EDSS (see page 21 of the ACD). The cost-effectiveness results 
using the TEMSO and TOWER placebo arm transition probability matrices for RRMS natural history 
are presented in Table 13. 


In addition, a sensitivity analysis is presented using a natural history transition matrix that combines 
TEMSO and TOWER for transitions from EDSS 0 to 5, and London Ontario (active RRMS) for 
transitions from EDSS 6 to 8. Note that no transitions were available from EDSS 9 so the same 
assumptions were made as in the manufacturer submission. This combined matrix is an important 
consideration since it allows for regression which was the key limitation of London Ontario data, but it 
also removes the unlikely high regression rates for high EDSS that are likely to occur in practice but 
were calculated because of small sample size (as discussed in the manufacturer’s response to the 
ACD under response A.4.) 


Table 13 Probabilistic cost-effectiveness results using TEMSO and TOWER natural history 


transition matrix in the active RRMS population 


Treatment 
Total 


Costs (£) 
Total 


QALYs 
Incremental 


Costs (£) 
Incremental 


QALYs 
ICER 


ICER 
alemtuzumab 


versus 
comparator 


Glatiramer acetate 401,767 6.549 
   


321 


Alemtuzumab 402,438 8.643 671 2.093 321 
 


SC IFNβ-1a 44µg 403,099 6.589 660 -2.054 Dominated Dominates 


SC IFNβ-1a 22µg 407,676 6.801 4,577 0.213 21,526 Dominates 


IM IFNβ-1a 410,680 6.504 3,004 -0.297 Dominated Dominates 


IFNβ-1b 428,920 6.405 18,240 -0.099 Dominated Dominates 
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Table 14 Cost-effectiveness results using natural history transition matrix with TEMSO and 


TOWER for EDSS 0-5 and London Ontario otherwise, in the active RRMS population 


Treatment 
Total 


Costs (£) 
Total 


QALYs 
Incremental 


Costs (£) 
Incremental 


QALYs 
ICER 


ICER 
alemtuzumab 


versus 
comparator 


Alemtuzumab 447,578 6.680     


Glatiramer acetate 451,121 4.434 3,543 -2.246 Dominated Dominates 


SC IFNβ-1a 44µg 452,650 4.513 1,529 0.078 19,562 Dominates 


SC IFNβ-1a 22µg 453,776 4.773 1,126 0.261 4,313 Dominates 


IM IFNβ-1a 459,624 4.399 5,848 -0.374 Dominated Dominates 


IFNβ-1b 475,432 4.169 15,809 -0.230 Dominated Dominates 


 


Data Request 6 


An amendment to the model incorporating the observed deaths from the trial data 


There were a total of 8 deaths during the Genzyme-sponsored clinical studies, including 7 (0.5%) 


patients who received alemtuzumab and 1 patient who received SC IFNβ-1a.  


o Three deaths were adjudged to be possibly drug related. 


 


o The other 4 deaths were assessed as not related to study drug (i.e., fatal road 


accident, autopedestrian accident, aspiration pneumonia, and severe bleeding after 


incised wound in the alemtuzumab 12 mg/day group). 


o A total of 1,485 patients with RRMS were treated with alemtuzumab with a median 


duration of follow up of 33 months;  


o Of these 3 out of 1485 alemtuzumab related deaths 3/1485 = 0.2% 


o The other 4 are at a rate over 33 months of 4/1485 = 0.27% 


As conducted by the ERG in their additional analysis of alemtuzumab, to incorporate deaths observed 


in the trials, an adjustment was made to the total predicted QALYs. The number of QALYs are 


adjusted for the number of deaths in the trials i.e. reduced by 3/1485 = 0.20%. The total number of 


QALYs for alemtuzumab was 4.273 (as shown in the base case analysis presented in the original 


manufacturer’s submission Table B.7.7.9. page 337), which was adjusted for the number of deaths in 


the trials to 4.264 with all other values in the original base case analysis left the same (see Table 13). 


Table 15 Cost-effectiveness results using an adjustment for trial mortality, in the active RRMS 


population 


Treatment 
Total 


Costs (£) 
Total 


QALYs 
Incremental 


Costs (£) 
Incremental 


QALYs 
ICER 


ICER 
alemtuzumab 


versus 
comparator 


Glatiramer acetate 484,590 2.887       7,063 


SC IFNβ-1a 22µg 487,368 2.923 2,778 0.036 77,453 5,182 


SC IFNβ-1a 44µg 487,642 3.034 274 0.111 2,459 5,427 


Alemtuzumab 492,860 2.872 5,218 -0.162 Dominated 1,048 


IM IFNβ-1a 494,319 4.264 1,459 1.392 1,048   


IFNβ-1b 497,009 2.632 2,690 -1.632 Dominated Dominates 
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Below we show the impact of reducing mortality which is to improve ICERs compared to the base 
case. This has been done since the rate of mortality excluding AE related events was lower in the trial 
at 3 years (33 months) (0.27%) than at 3 years in the alemtuzumab arm in the model (0.37%). 
Numbers of trial deaths are small, however, to use for such a validation and it is noted that if a 
reduction in the mortality rates used in the model were carried out that this would improve the ICERs 
reported.  


Table 16 Cost-effectiveness results using a 50% reduction is MS-mortality risk, in the active 


RRMS population 


Treatment 
Total 


Costs (£) 
Total 


QALYs 
Incremental 


Costs (£) 
Incremental 


QALYs 
ICER 


ICER 
alemtuzumab 


versus 
comparator 


Glatiramer acetate 532,538 2.702       3,303 


SC IFNβ-1a 22µg 534,123 2.900 1,585 0.198 8,024 2,553 


SC IFNβ-1a 44µg 535,067 2.734 945 -0.166 Dominated 1,583 


Alemtuzumab 537,298 4.143 2,230 1.409 1,583   


IM IFNβ-1a 540,857 2.652 3,559 -1.491 Dominated Dominates 


IFNβ-1b 545,169 2.432 4,313 -0.220 Dominated Dominates 


 


Data Request 7 


A reduction in efficacy for alemtuzumab starting at 3 or 5 years 


Results of the amendment with a reduction in alemtuzumab efficacy are presented for four scenarios: 


 50% efficacy for year 5 and onwards (applied to both alemtuzumab and comparators and to 


alemtuzumab only with 100% efficacy of comparator assumed up to 50 years in Table 17 and 


Table 19 respectively) 


 75% efficacy at 3-5 years followed by 50% efficacy for year 6 and onwards (applied to both 


alemtuzumab and comparators and to alemtuzumab only  with 100% efficacy for comparator 


assumed up to 50 years in Table 18 and Table 20 respectively) 


As noted in Genzyme’s response B.3. to the ACD, it would be consistent with the NICE assessment 


of teriflunomide to apply a waning of efficacy of 75% at years 3 to 5 and 50% beyond year 5 to the 


comparators of beta interferons and glatiramer acetate in the same population of active RRMS. The 


wording of this request suggests that comparator efficacy should be assumed to be 100% for the 50 


years of the model whilst waning is only applied to alemtuzumab efficacy. This does not seem a 


reasonable approach based on the precedent of other NICE assessments and also there does not 


seem to be a rationale for assuming a divergent approach for waning between alemtuzumab and its 


comparators. 


 


It is also noted that in the assessment of fingolimod by NICE a waning of efficacy of 50% from 5 years 


onwards was applied.  


 


It is also of relevance that as outlined in Genzyme’s original submission that data exists from the 


CAMMS 223 extension study which shows maintenance of efficacy (both ARR RR and 6 month’s 


SAD HRs) up to 5 years against an active comparator (SC INF beta 1a). Neither teriflunomide nor 


fingolimod at the time of assessment had data up to 5 year’s against an active comparator. 
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Given the wording of this request ICERs are presented assuming 100% efficacy up to 50 years for the 


comparator arms whilst applying waning only to alemtuzumab efficacy (Tables 19 and 20). However, 


Genzyme are strongly of the opinion that waning applied also to the comparators is more appropriate 


(as presented in Tables 17 and 18) 


 


Table 17 Cost-effectiveness results using a 50% reduction in efficacy of alemtuzumab and the 


comparators for year 5 and onwards, in the active RRMS population  


Treatment 
Total 


Costs (£) 
Total 


QALYs 
Incremental 


Costs (£) 
Incremental 


QALYs 
ICER 


ICER 
alemtuzumab 


versus 
comparator 


Glatiramer acetate 486,964 2.790    21,337 


SC IFNβ-1a 44µg 489,346 2.844 2,382 0.054 43,736 19,925 


SC IFNβ-1a 22µg 489,983 2.922 636 0.078 8,196 21,083 


IM IFNβ-1a 494,438 2.779 4,455 -0.143 Dominated 13,041 


IFNβ-1b  498,621 2.558 4,183 -0.221 Dominated 6,898 


Alemtuzumab 506,555 3.708 7,934 1.150 6,898  


 


 


 


Table 18 Cost-effectiveness results using a 25% reduction in efficacy in years 3, 4 and 5, with a 


50% reduction in efficacy of alemtuzumab and the comparators for year 6 and onwards, in the 


active RRMS population  


Treatment 
Total 
Costs (£) 


Total 
QALYs 


Incremental 
Costs (£) 


Incremental 
QALYs 


ICER 


ICER 
alemtuzumab 
versus 
comparator 


Glatiramer acetate 487,069 2.772    23,432 


SC IFNβ-1a 44µg 489,265 2.822 2,196 0.049 44,415 22,176 


SC IFNβ-1a 22µg 490,829 2.885 1,563 0.063 24,883 21,953 


IM IFNβ-1a 494,537 2.788 3,708 -0.096 Dominated 15,178 


IFNβ-1b  498,625 2.553 4,088 -0.235 Dominated 8,177 


Alemtuzumab 507,572 3.647 8,947 1.094 8,177  


 


 


Table 19 Cost-effectiveness results using a 50% reduction in efficacy of alemtuzumab for year 


5 and onwards, in the active RRMS population (100% efficacy assumed for comparator up to 


50 years) 


Treatment 
Total 


Costs (£) 
Total 


QALYs 
Incremental 


Costs (£) 
Incremental 


QALYs 
ICER 


ICER 
alemtuzumab 


versus 
comparator 


Glatiramer acetate 484,590 2.887    25,876 


SC IFNβ-1a 44µg 487,368 2.923 2,778 0.036 77,453 23,536 


SC IFNβ-1a 22µg 487,642 3.034 274 0.111 2,459 26,985 


IM IFNβ-1a 492,860 2.872 5,218 -0.162 Dominated 15,569 


IFNβ-1b  497,009 2.632 4,149 -0.24 Dominated 8,268 


Alemtuzumab 505,938 3.712 8,929 1.08 8,268  







13 


 
 


 


 


 


Table 20 Cost-effectiveness results using a 25% reduction in efficacy in years 3, 4 and 5, with a 


50% reduction if efficacy of alemtuzumab for year 6 and onwards, in the active RRMS 


population (100% efficacy assumed for comparator up to 50 years) 


Treatment 
Total 
Costs (£) 


Total 
QALYs 


Incremental 
Costs (£) 


Incremental 
QALYs 


ICER 


ICER 
alemtuzumab 
versus 
comparator 


Glatiramer acetate 484,590 2.887    30,657 


SC IFNβ-1a 44µg 487,368 2.923 2,778 0.036 77,453 28,318 


SC IFNβ-1a 22µg 487,642 3.034 274 0.111 2,459 33,062 


IM IFNβ-1a 492,860 2.872 5,218 -0.162 Dominated 19,273 


IFNβ-1b  497,009 2.632 4,149 -0.240 Dominated 10,558 


Alemtuzumab 507,639 3.639 10,630 1.007 10,558  


 


Data Request 8 


Additional costs of other licensed relapsing-remitting multiple sclerosis treatments after 
alemtuzumab treatment failure 


In the 1 year of CARE-MS extension studies, 1.75% (13/741) of the population received additional 


DMTs Fox et al 2012. A weighted average cost of additional DMTs has been calculated based in the 


table below. Note the cost of the beta-interferon is assumed to be equal to UK RSS price of SC IFNβ-


1a 44µg. This cost has been added to the acquisition cost of alemtuzumab in the model each year 


from year 3 onwards. This has been added cumulatively such that year 3 has an additional cost of 


£134.84 (1.75% x £7,705), year 4 has an additional cost of £269.68 (3.5% x £7,705) and so on until 


year 50. 


Glatiramer acetate  7 54% 5823 


Interferon-beta  5 38% 8942 


Natalizumab  1 8% 14690 
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Table 21  Cost-effectiveness results incorporating additional costs of other licensed RRMS 
DMTs after alemtuzumab treatment failure, in the active RRMS population 


Treatment 
Total 


Costs (£) 
Total 


QALYs 
Incremental 


Costs (£) 
Incremental 


QALYs 
ICER 


ICER 
alemtuzumab 


versus 
comparator 


Glatiramer acetate 484,590 2.887    10,324 


SC IFNβ-1a 44µg 487,368 2.923 2,778 0.036 77,453 8,550 


SC IFNβ-1a 22µg 487,642 3.034 274 0.111 2,459 9,092 


IM IFNβ-1a 492,860 2.872 5,218 -0.162 Dominated 4,338 


IFNβ-1b 497,009 2.632 4,149 -0.240 Dominated 1,187 


Alemtuzumab 498,965 4.279 1,956 1.647 1,187  
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Data Request 9 


A time-dependent re-treatment rate for alemtuzumab 


The previous model structure currently applies one rate from year 10 and onwards. The model 


structure has now been amended to allow the user to specify each rate from year 3 to 50, by adjusting 


the calculations of: acquisition costs, administration costs, monitoring costs and adverse event 


disutilities (note it has not been necessary to change monitoring costs as these are not dependant on 


re-treatment rate, and not necessary to amend adverse event costs no adverse event costs are 


incurred after year 10). 


Two re-treatment scenarios are tested: 


1. Using the re-treatment observed in CAMMS 223: *** received re-treatment in years 3 to 5 


[Genzyme DOF]. We assume an equal proportion received re-treatment in each year i.e. re-


treatment in years 3, 4 and 5 is *************). 


2. Using the re-treatment observed in the CARE MS extensions: 19.2% received re-treatment in 


year 3 [Fox et al. 2012]. We assume that this rate of 19.2% applies to year 4 and 5 also.  


The time-dependant re-treatment rate after year 5 is derived from an observational study with mean 


follow up of ********************************************** [Tuohy, et al. Draft manuscript]. Due to the small 


sample size, we smooth the differences between years 6 and 8 and estimate that re-treatment 


reduces by half between years 5 and 6, then decreases by 10% annually after year 6. See Table 18 


for the final re-treatment rates used in the model. 


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


Year Number that 
received dose in 
year 


Percentage receiving re-
treatment, of those that received 
two full initial courses 


3 * *** 


4 ** *** 


5 ** *** 


6 * ** 


7 * ** 


8 * ** 


9 * ** 


10 * ** 


11 * ** 


 


Table 19 Re-treatment rates used in the model  


Year Re-treatment rates in 
base case scenario 


Re-treatment rates in the 
sensitivity analysis scenario 


3 *** 19% 


4 *** 19% 


5 *** 19% 


6 ** 10% 


7 ** 9% 


8 ** 8% 


9 ** 7% 
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10 ** 6% 


11 ** 6% 


 
 
 
 
 
Table 22 Cost-effectiveness results incorporating a time-dependant re-treatment rate using a 
*** rate in years 3-5 and ** rate in year 6 reducing annually by 10% after year 6, in the active 
RRMS population 


Treatment 
Total 
Costs (£) 


Total 
QALYs 


Incremental 
Costs (£) 


Incremental 
QALYs 


ICER 


ICER 
alemtuzumab 
versus 
comparator 


Glatiramer 
acetate 


484,590 2.887    
1,274 


Alemtuzumab 486,335 4.256 1,745 1.369 1,274  


SC IFNβ-1a 44µg 487,368 2.923 1,033 -1.333 Dominated Dominates 


SC IFNβ-1a 22µg 487,642 3.034 274 0.111 2,459 Dominates 


IM IFNβ-1a 492,860 2.872 5,218 -0.162 Dominated Dominates 


IFNβ-1b  497,009 2.632 4,149 -0.240 Dominated Dominates 


 
Table 23 Cost-effectiveness results incorporating a time-dependant re-treatment rate using a  
19% rate in years 3-5 and a 8.6% rate in year 6 reducing annually by 10% after year 6, in the 
active RRMS population 


Treatment 
Total 
Costs (£) 


Total 
QALYs 


Incremental 
Costs (£) 


Incremental 
QALYs 


ICER 


ICER 
alemtuzumab 
versus 
comparator 


Glatiramer acetate 484,590 2.887       3,701 


SC IFNβ-1a 44µg 487,368 2.923 2,778 0.036 77,453 1,741 


SC IFNβ-1a 22µg 487,642 3.034 274 0.111 2,459 1,676 


Alemtuzumab 489,718 4.272 2,076 1.238 1,676   


IM IFNβ-1a 492,860 2.872 3,142 -1.400 Dominated Dominates 


IFNβ-1b 497,009 2.632 4,149 -0.240 Dominated Dominates 


 


Data Request 10 


Removing the mid-cycle correction for the costs of alemtuzumab 


It was highlighted by the ERG that due to the dosing schedule of alemtuzumab and the fact that costs 


are incurred within the first 5 days of each year, it is not appropriate to use mid-year estimates for 


costs relating to dosing of alemtuzumab. Acquisition and administration costs have been calculated 


using the patient cohort distribution (the Markov trace) at start of cycle, not from mid-year estimates. 
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Table 24 Cost-effectiveness results using the Markov trace at the start of each year rather than 
mid-year estimates for costs relating to alemtuzumab treatment, in the active RRMS population 


Treatment 
Total 
Costs (£) 


Total 
QALYs 


Incremen
tal Costs 
(£) 


Increme
ntal 
QALYs 


ICER 


ICER 
alemtuzumab 
versus 
comparator 


Glatiramer acetate 484,590 2.887    9,431 


SC IFNβ-1a 44µg 487,368 2.923 2,778 0.036 77,453 7,624 


SC IFNβ-1a 22µg 487,642 3.034 274 0.111 2,459 8,086 


IM IFNβ-1a 492,860 2.872 5,218 -0.162 Dominated 3,425 


IFNβ-1b 497,009 2.632 4,149 -0.240 Dominated 395 


Alemtuzumab 497,657 4.273 648 1.641 395  


 


Data Request 11 


Increasing the number of monitoring and neurology visits for patients treated with 
alemtuzumab and additional monitoring after re-starting alemtuzumab treatment 


The monitoring for alemtuzumab has been increased to 4 neurology visits in first year and 2 
neurology visits thereafter (from 2 neurology visits in first year and 1 neurology visit thereafter) and 
the number of MRIs has increased to 1 per year. 


The monitoring cost in each year from year 2 and onwards is now the sum of the year 1 monitoring 
costs for all patients receiving re-treatment and the year 2 monitoring costs for all patients not 
receiving re-treatment. 


Table 25 Cost-effectiveness results increasing monitoring of alemtuzumab and applying first 
year monitoring costs to all patients receiving re-treatment, in the active RRMS population 


Treatment 
Total 
Costs (£) 


Total 
QALYs 


Incremental 
Costs (£) 


Incremental 
QALYs 


ICER 


ICER 
alemtuzumab 
versus 
comparator 


Glatiramer acetate 484,590 2.887 
   


9,209 


SC IFNβ-1a 44µg 487,368 2.923 2,778 0.036 77,453 7,428 


SC IFNβ-1a 22µg 487,642 3.034 274 0.111 2,459 7,864 


IM IFNβ-1a 492,860 2.872 5,218 -0.162 Dominated 3,306 


IFNβ-1b  497,009 2.632 4,149 -0.24 Dominated 337 


Alemtuzumab 497,570 4.296 561 1.664 337 
 


 


Data Request 12 


Higher health state costs used in the Evidence Review Group’s analyses 


As discussed in the teleconference with NICE on 3/12/13, health state costs used in the analysis are 


those from the Biogen manufacturer submission. These health state costs use only direct medical 


costs; no direct non-medical costs are included. The full incremental results are presented in Table 


26. Removing dominated and extendedly dominated results leaves only a comparison of 


alemtuzumab versus glatiramer acetate, for which the probabilistic ICER is £12,802. 
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Table 26 Cost-effectiveness results using costs per health state from the natalizumab 


manufacturer submission, in the active RRMS population 


Treatment 
Total 
Costs 
(£) 


Total 
QALYs 


Incremental 
Costs (£) 


Incremental 
QALYs 


ICER 


ICER 
alemtuzumab 
versus 
comparator 


Glatiramer acetate 283,911 2.888       12,802 


SC IFNβ-1a 44µg 287,390 2.917 3,479 0.029 119,114 10,509 


SC IFNβ-1a 22µg 287,645 3.068 255 0.151 1,695 11,613 


IM IFNβ-1a 292,163 2.841 4,518 -0.227 Dominated 6,612 


IFNβ-1b  294,328 2.651 2,165 -0.190 Dominated 4,500 


Alemtuzumab 301,619 4.271 7,290 1.620 4,500   


 


Data Request 13 


Costs associated with adverse effects of treatment including renal failure, renal 
transplantation, dialysis, and death 


“The Committee considered the number of deaths in the trials and the number of people with serious 
adverse events and concluded it was more appropriate for the manufacturer to include them fully in 
the modelling.” [ACD] 


In the base case analysis, costs associated with nephropathies were £338.96. To address the 
committee’s concerns that costs may have been underestimated, in addition to the costs given in the 
base case analysis, costs associated with renal failure and subsequently transplantation or dialysis 
and renal associated deaths were included. Furthermore, costs were assigned to the estimated 
proportion of patients that died from AEs in the Phase II and III trials (see Data Request 6 for further 
details on trial mortality). 


Costs associated with renal failure and subsequently transplantation or dialysis were calculated as 
follows: 


 The proportion of the trial population that experienced nephropathies over the trial duration 
was 0.41%. 


 


 A retrospective cohort study found that of 335 patients with chronic renal failure that had not 
died over the 5.5 year study period, 12% (39/335) progressed to end stage renal failure (CRF) 
[Drey et al, 2003; NICE, 2008]. This equates to a progression probability per year of 2.2% [1-
exp(ln(1-39/335)/5.5)]. Since no progression probability for nephropathy could be sourced, 
this probability for CRF was used. This is a conservative assumption since the probability for 
ESRF in those with nephropathy would be lower than that for those in chronic renal failure 


 


 All patients with nephropathy have been assigned an annual cost of those in renal failure (again this 
is likely to be a conservative assumption) 


 It is assumed that 50% of patients progressing to ESRF each year will receive dialysis whilst 
the remaining 50% will receive a transplant, based on the following statement from the 
National Service Framework for Renal Services: “More than 27,000 people were receiving 
RRT in England in 2001. Around half of these had a functioning transplant, the remainder 
were on dialysis.” [DoH, 2004] 
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o The unit costs per session (Table 27) were multiplied by the frequency per year 
[Kidney Research UK] to gain the annual cost of dialysis per year. The cost of dialysis 
per year is applied to the cumulative number of patients that have progressed to 
ESRF and will receive dialysis. In addition, all patients receive a one-off cost of renal 
replacement peritoneal dialysis associated procedures (RRPDAP), which is 
conservative since only patients with Continuous Ambulatory Peritoneal Dialysis 
(CAPD) would receive this cost. 


 


o The cost of transplantation was applied to the cohort receiving transplantation each 
year (not cumulative). 


The unit costs used in the calculations were calculated from the most recent NHS reference costs 
[DoH, 2013]. Total costs for CRF, transplantation and RRPDAP were sourced from the Total HRG 
costs of adults, weighted by the activity where required, as shown in Table 27. 


 


Table 27 Unit costs of renal failure, dialysis and transplantation 


 Currency 
Code 


Activity / 
sessions 


Unit cost Total Cost per 
procedure / 
session 


Renal Replacement Peritoneal 
Dialysis Associated Procedures 


LA05Z 2708 £1,049.46 £1,049.46 


Kidney Transplant, [19 years and 
over, from Cadaver Non Heart-
Beating Donor / Cadaver Heart-
Beating Donor / Live Donor 


LA01A 512 £16,580.03 £18,634.38 


LA02A 896 £19,803.62 


LA03A 790 £18,639.68 


Chronic Kidney Disease with / 
without Interventions, all CC Scores 


LA08G 419 £7,381.42 £1,822.93 


LA08H 582 £4,405.19 


LA08J 1260 £3,072.05 


LA08K 380 £3,725.94 


LA08L 950 £2,842.92 


LA08M 2276 £2,252.48 


LA08N 3111 £1,512.96 


LA08P 8745 £1,009.76 


Hospital/Satellite/Home 
Haemodialysis or Filtration 


LD01A 364853 £146.91 £150.30 


LD02A 744213 £157.05 


LD03A 12289 £159.48 


LD04A 21719 £185.31 


LD05A 376276 £130.84 


LD06A 1057465 £156.56 


LD07A 18540 £131.32 


LD08A 56773 £172.78 


LD09A 28859 £157.09 


LD10A 85624 £138.71 


LD01A 8816 £167.45 


LD02A 14059 £174.16 
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LD03A 639 £201.15 


LD04A 944 £201.15 


LD05A 31670 £121.83 


LD06A 118059 £125.90 


LD07A 441 £172.20 


LD08A 1016 £174.93 


LD09A 4367 £87.07 


LD10A 10854 £91.64 


Continuous Ambulatory Peritoneal 
Dialysis 


LD11A 418503 £60.71 £60.71 


LD11A 30637 £60.71 


Automated Peritoneal Dialysis LD12A 587572 £66.59 £66.48 


LD13A 50060 £65.64 


LD12A 49205 £65.99 


LD13A 8179 £65.99 


 


 


The estimated cost of dialysis has been calculated using: 


 DH Reference cost activity data to source the split between CAPD, APD and hospital dialysis 


 Information from Kidney Research UK to determine frequency of dialyses received by patients 
receiving CAPD, APD and hpspital dialysis sourced at 
http://www.kidneyresearchuk.org/health-information/treatments-management 


This estimation of the annual cost of dialysis is summarized in the table below: 


Table 28 Estimated annual dialysis cost 


Currency 
Description 


% split 
of 
patients 


Estimated 
patients 


 Sessions 
(based on 
DH 
Reference 
cost 
activity)  


National 
Average 
Unit Cost 


Assumption 
(based on 
information on 
the Kidney 
Research UK 
website) Cost per year 


Hospital 
haemodialysis 


89% 19014 2,974,382  £151.63  
3x a week  £23,719  


CAPD 1% 310 453,134  £61.04  
4 x every day  £89,113  


Automated 
peritoneal 
dialysis 


9% 1935 


706,344  £67.97  every day  £24,811  


Estimated 
annual dialysis 
cost            £24,773  


 


End-of-life costs from organ failure were sourced from a National Audit Office report of end of life care 
in England and inflated to 2013 values [NAO, 2008]. The probability of death each year was 0.08% [1-
exp(ln(1-3/1208)/3)] was multiplied by the end of life costs (£18,771) to give an average cost of 
treatment-related death per year of £15.55. 


This end of life cost was in addition added to the additional (possibly) AE related deaths observed in 
the alemtuzumab clinical trials of 0.2% (estimation of percentage outlined in Data Request 6 below). 
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The total costs applied to alemtuzumab patients in the model as result of nephropathies increased 
from £25.07 in year 1 to £79.92 in year 50 (see Table 29). As shown in Table 30. despite the 
conservative assumptions made in the analysis, alemtuzumab remained cost-effective against all 
comparators at a WTP of £30,000 per QALY. 


Table 29 Total costs of renal failure, dialysis, kidney transplantation and death applied to the 
model 


 Unit Cost Incidence 
year 1 


Total Cost 
year 1 


Incidence 
year 50 


Total Cost 
year 50 


 Nephropathy  0.411%  0.411%  


ESRF per year £1,823 0.009% £7.50 0.009% £7.50 


50% receive pre-dialysis 
procedure (one off cost) 


£1,049 0.005% £0.05 0.005% £0.05 


50% receive renal dialysis per 
year (cumulative)  


£24,470 0.005% £1.12 0.229% £55.97 


50% receive renal transplant 
per year (one off cost) 


£18,634 0.005% £0.85 0.005% £0.85 


Death (due to ESRF) £18,771 0.083% £15.55 0.083% £15.55 


Death due to (possibly) AEs in 
trials 


     


Total   £25.07  £79.92 


 


Table 30 Cost-effectiveness results using increased costs associated with nephropathies and 
(possible) AE related deaths in the trials, in the active RRMS population 


Treatment 
Total 
Costs 
(£) 


Total 
QALYs 


Incremental 
Costs (£) 


Incremental 
QALYs 


ICER 


ICER 
alemtuzumab 
versus 
comparator 


Glatiramer acetate 484,590 2.887       7,164 


SC IFNβ-1a 44µg 487,368 2.923 2,778 0.036 77,453 5,262 


SC IFNβ-1a 22µg 487,642 3.034 274 0.111 2,459 5,517 


IM IFNβ-1a 492,860 2.872 5,218 -0.162 Dominated 1,075 


Alemtuzumab 494,339 4.248 1,479 1.376 1,075   


IFNβ-1b 497,009 2.632 2,670 -1.616 Dominated Dominates 


 


Data Request 14 


Baseline characteristics from patients in the alemtuzumab trials instead of from the UK Risk 
Sharing Scheme 


Results using the disease progression incorporating the characteristics of the placebo group from the 
TOWER and TEMSO trials are detailed in the response to amendment 5 above. The results using the 
matrix as in amendment 5 in addition to the initial EDSS distribution, age at baseline and male to 
female ratio from the CARE MS I and II trials are presented in Table 31. 


In addition, the results changing only the initial EDSS distribution, age at baseline and male to female 
ratio to the CARE MS I and II trails are presented in Table 31. 
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Table 31 Cost-effectiveness results using the initial EDSS distribution and baseline 
characteristics from alemtuzumab trials and TEMSO and TOWER natural history transition 
matrix, in the active RRMS population 


Treatment 
Total 
Costs (£) 


Total 
QALYs 


Incremental 
Costs (£) 


Incremental 
QALYs 


ICER 


ICER 
alemtuzumab 
versus 
comparator 


Alemtuzumab 412,091 9.795         


Glatiramer acetate 417,872 7.361 5,781 -2.434 Dominated Dominates 


SC IFNβ-1a 44µg 419,439 7.390 1,567 0.029 54,234 Dominates 


SC IFNβ-1a 22µg 423,783 7.671 4,343 0.280 15,490 Dominates 


IM IFNβ-1a 428,166 7.293 4,383 -0.377 Dominated Dominates 


IFNβ-1b  450,491 7.194 22,325 -0.099 Dominated Dominates 


 


Table 32 Cost-effectiveness results using the initial EDSS distribution and baseline 
characteristics from alemtuzumab trials and natural history transition matrix with TEMSO and 
TOWER for EDSS 0-5 and London Ontario otherwise, in the active RRMS population 


Treatment 
Total 
Costs (£) 


Total 
QALYs 


Incremental 
Costs (£) 


Incremental 
QALYs 


ICER 


ICER 
alemtuzumab 
versus 
comparator 


Glatiramer acetate 473,815 4.831    364 


SC IFNβ-1a 44µg 474,490 6.685 675 1.854 364  


SC IFNβ-1a 22µg 476,906 4.851 2,416 -1.834 Dominated Dominates 


IM IFNβ-1a 477,980 5.034 1,074 0.183 5,869 Dominates 


IFNβ-1b  484,327 4.779 6,347 -0.255 Dominated Dominates 


Alemtuzumab 491,251 4.486 6,925 -0.293 Dominated Dominates 


 


Data Request 15 


Combining the changes requested in data requests 0-14 


The results of alemtuzumab versus the aforementioned comparators in each of these populations, 


using the proposed amendments are presented in Tables 33-36 (Tables 33-34 assume waning 


applies to alemtuzumab and its comparators whilst Tables 35-36 assumes it applies only to 


alemtuzumab with comparator efficacy remaining at 100% up to 50 years). 


The all years MTC adjusted for baseline annualized relapse rate has been used for the active RRMS 


population (using 6 month SAD HRs).  


As noted in Genzyme’s response A.6. to the ACD and under Data Request 6 above it does not seem 


a reasonable approach based on the precedent of other NICE assessments and also there does not 


seem to be a rationale for assuming a divergent approach to waning between alemtuzumab and its 


comparators. 


 


Given the wording of this request ICERs are presented assuming 100% efficacy up to 50 years for the 


comparator arms whilst applying waning only to alemtuzumab efficacy (Tables 35 and 36). However, 


Genzyme are strongly of the opinion that waning applied also to the comparators is more appropriate 


(as presented in Tables 33 and 34) 
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Table 33 Incremental cost-utility results of alemtuzumab versus beta interferons and 
glatiramer acetate in the active RRMS population combining all the proposed amendments and 
using 1


st
 scenario from Data Request 7 (waning of efficacy at year 5 applied to alemtuzumab 


and the comparators) 


Treatment 
Total 
Costs (£) 


Total 
QALYs 


Incremental 
Costs (£) 


Incremental 
QALYs 


ICER 


ICER 
alemtuzumab 
versus 
comparator 


Glatiramer acetate 234,321 7.275    12,730 


SC IFNβ-1a 44µg 241,140 6.859 6,820 -0.415 Dominated 7,282 


Alemtuzumab 248,451 7.211 7,311 0.351 20,803 4,740 


IM IFNβ-1a 257,317 9.081 8,865 1.870 4,740  


 
 
 
Table 34  Incremental cost-utility results of alemtuzumab versus beta interferons and 
glatiramer acetate in the active RRMS population combining all the proposed amendments and 
using 2


nd
 scenario from Data Request 7 (waning of efficacy at year 3 for alemtuzumab and for 


the comparators) 


Treatment 
Total 
Costs (£) 


Total 
QALYs 


Incremental 
Costs (£) 


Incremental 
QALYs 


ICER 


ICER 
alemtuzumab 
versus 
comparator 


Glatiramer acetate 233,627 7.235    13,636 


SC IFNβ-1a 44µg 241,354 6.818 7,727 -0.417 Dominated 7,566 


IM IFNβ-1a 247,488 7.138 6,134 0.320 19,185 5,600 


Alemtuzumab 258,072 9.028 10,584 1.890 5,600  


 


 


Table 35 Incremental cost-utility results of alemtuzumab versus beta interferons and 
glatiramer acetate in the active RRMS population combining all the proposed amendments and 
using 1


st
 scenario from Data Request 7 (waning of efficacy at year 5 applied only to 


alemtuzumab, 100% efficacy for comparators assumed up to 50 years) 


Treatment 
Total 
Costs (£) 


Total 
QALYs 


Incremental 
Costs (£) 


Incremental 
QALYs 


ICER 


ICER 
alemtuzumab 
versus 
comparator 


Glatiramer acetate 231,528 7.901    22,001 


SC IFNβ-1a 44µg 241,239 7.148 9,711 -0.753 Dominated 8,451 


Alemtuzumab 247,722 7.833 6,483 0.685 9,461 7,899 


IM IFNβ-1a 257,628 9.087 9,906 1.254 7,899  
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Table 36  Incremental cost-utility results of alemtuzumab versus beta interferons and 
glatiramer acetate in the active RRMS population combining all the proposed amendments and 
using 2


nd
 scenario from Data Request 7 (waning of efficacy at year 3 for alemtuzumab, 100% 


efficacy of comparators assumed up to apply up to 50 years) 


Treatment 
Total 
Costs (£) 


Total 
QALYs 


Incremental 
Costs (£) 


Incremental 
QALYs 


ICER 


ICER 
alemtuzumab 
versus 
comparator 


Glatiramer acetate 231,591 7.914    24,472 


SC IFNβ-1a 44µg 240,136 7.156 8,545 -0.758 Dominated 9,773 


IM IFNβ-1a 247,664 7.787 7,527 0.630 11,941 8,646 


Alemtuzumab 258,148 8.999 10,484 1.213 8,646  


 


The cost effectiveness model is sensitive to the assumption of using the BIogen source of EDSS 
health state costs which excludes direct non health care costs from the model and makes the ICERs 
worse for alemtuzumab. The highest ICER for alemtuzumab shown in the combination of changes 
requested by NICE as part of the ACD is £24,472 (versus glatiramer acetate – Table 36 above) which 
excludes direct non health care costs. Including direct non healthcare costs (sourced from Tyas et al) 
reduces this probabilistic  ICER from £24,472 to £16,242. It is noted that in the FAD for teriflunomide 
the NICE Committee concluded, that the most plausible ICER was likely to lie between the ICERs 
estimated with and without non-health costs, given the uncertainty about how much of the non-health 
costs from the cited sources were within the NICE reference case. Consistency would require that a 
similar approach was adopted in this appraisal. 
 
It is also noted in the NICE assessment of teriflunomide that the Committee agreed that it was 
important to include in the decision-making that the treatment effect could decrease over time but, 
given the uncertainty of how much the treatment effect would wane, the most plausible ICER was 
likely to lie between the estimates that included and excluded the modeled treatment waning effect 
[Teriflunomide FAD Section 4.19]. Consistency would require that a similar approach was taken in this 
assessment. Excluding waning of treatment effect from the combination analysis leads to a 
probabilistic ICER for alemtuzumab versus glatiramer acetate of £5,346. 
 
Including direct non health care costs and excluding direct non healthcare costs in the model results 
in a combination cost effectiveness analysis in which alemtuzumab dominates glatiramer acetate. 
 
Given potential concerns that total QALYs remain low in the combination approach, Tables 33 and 34 


above were also run using utilities derived from the placebo arm of TEMSO for EDSS 0-6 and Orme 


decrement derived utilities for EDSS 7-9 (as used in the preferred ERG approach in the teriflunomide 


assessment – this is discussed in more detail under Request 4 above). These results are shown in 


Tables 37 and 38. This approach leads to higher overall total QALYs which are closer to those 


included in the preferred / additional analyses run in response to a request for additional information 


in the teriflunomide ACD (included for comparison purposes below in Table 39): 


Table 37 Waning of efficacy at year 5 for alemtuzumab and all comparators using TEMSO 
derived utilities for EDSS 0-6 and Orme decrement derived utilities for EDSS 7-9 


Treatment 
Total 
Costs (£) 


Total 
QALYs 


Incremental 
Costs (£) 


Increment
al QALYs 


ICER 


ICER 
alemtuzumab 
versus 
comparator 


Glatiramer acetate 233,795 9.738    24,274 


SC IFNβ-1a 44µg 241,509 9.358 7,714 -0.380 Dominated 11,722 


IM IFNβ-1a 246,782 9.693 5,273 0.336 15,708 10,402 


Alemtuzumab 257,331 10.707 10,548 1.014 10,402  
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Table 38 Waning of efficacy at year 3 for alemtuzumab and all comparators using TEMSO 
derived utilities for EDSS 0-6 and Orme decrement derived utilities for EDSS 7-9 


Treatment 
Total 
Costs (£) 


Total 
QALYs 


Incremental 
Costs (£) 


Incremental 
QALYs 


ICER 


ICER 
alemtuzumab 
versus 
comparator 


Glatiramer acetate 233,500 9.727    28,078 


SC IFNβ-1a 44µg 241,409 9.317 7,908 -0.410 Dominated 13,021 


IM IFNβ-1a 247,755 9.675 6,347 0.358 17,737 11,210 


Alemtuzumab 258,200 10.607 10,445 0.932 11,210  


 


 
Table 39: Probabilistic results of teriflunomide versus all comparators (additional analysis 
requested as part of teriflunomide ACD)* 


Technologies 
Total 
costs (£) 


Total 
QALYs 


Inc costs (£) 
Inc 
QALYs 


ICER 
versus 
baseline (£) 


ICER (£) 
teriflunomide 
versus 
comparator 


Glatiramer 
acetate 


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


13,234 


Teriflunomide ******* ****** 2,638 0.199 13,234 
 


IFNβ-1a 
44µg (Rebif) 


******* ****** 7,999 -0.071 Dominated Dominates 


IFNβ-1a 
(Avonex) 


******* ****** 14,202 -0.081 Dominated Dominates 


IFNβ-1a 
22µg (Rebif) 


******* ****** 14,684 -0.166 Dominated Dominates 


IFNβ-1b ******* ****** 15,964 -0.257 Dominated Dominates 


*Assumptions included 1) Natural history progression data from placebo arms of TOWER and TEMSO 2) Baseline 
characteristics and initial EDSS distribution from TOWER and TEMSO 3) ERG amended calculation for SPMS conversion 
probabilities 4) Direct non-medical costs not included 5) Utilities observed in TEMSO 6) using increments from Orme for high 
EDSS states where trial data were not available 7) Waning of treatment effect is 75% treatment effect after 2 years and 50% 
treatment effect after 5 years. 
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Appendix 1 – Results of all years MTC adjusted for baseline ARR  
 


 
Results of all years MTC adjusted for baseline ARR 
 
Table A.1.1 Annualised relapse rates RR (all years adjusted for baseline ARR) 


 Alemtuzumab 12mg Placebo 


 Rate Ratio [95% CrI] 


Alemtuzumab 12mg     


IFNβ-1b 250 µg       


IM IFNβ-1a 30 µg       


SC IFNβ-1a 44 µg       


GA 20 mg       


 
 
 
Table A.1.2 SAD 3 month HR (all years adjusted for baseline ARR) 


 
Alemtuzumab 12mg Placebo 


 
Hazard Ratio [95% CrI] 


Alemtuzumab 12mg     


IFNβ-1b 250 µg       


IM IFNβ-1a 30 µg       


SC IFNβ-1a 22 µg       


SC IFNβ-1a 44 µg       


GA 20 mg       
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Table A.1.3. Discontinuation rate ORs (all years MTC adjusted for baseline ARR) 
 


Teriflunomide 14mg 


Teriflunomide 14mg  


IFNβ-1b 250 µg    


IM IFNβ-1a 30 µg    


SC IFNβ-1a 22 µg    


SC IFNβ-1a 44 µg   


GA 20 mg    


 
 
 
Table A.1.4. SAD 6 month HR (all years adjusted for baseline ARR) 


 
Alemtuzumab 12mg Placebo 


 
Hazard Ratio [95% CrI] 


Alemtuzumab 12mg     


IFNβ-1b 250 µg   


IM IFNβ-1a 30 µg       


SC IFNβ-1a 44 µg       


GA 20 mg       
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METHODS SUMMARY 


Meta-regressions allow one to investigate whether study characteristics are related to absolute or relative 
treatment effects. In the present investigation, we test whether baseline prior relapse rate (i.e., the rate of 
relapses over the 12 months prior to study entry) is related to the relative treatment effects versus 
placebo for the annualized relapse rate (ARR) ratio, sustained accumulation of disability at 3 months 
(SAD3) and 6 months (SAD6) in the all-years, at least 80% relapsing-remitting multiple sclerosis (RRMS) 
subset of multiple sclerosis (MS) studies. In statistical terms, the heart of the model is changing the 
simple specification of the log-effect (where that effect can be a hazard ratio, a rate ratio, or an odds 
ratio): 


Log(treatment effect) = θ 
 


to a specification that allows the log-effect for placebo-controlled studies to vary based on a mean-
centered regressor, in this case, prior relapse rate over the last  year:  


Log(treatment effect) = θ + γ*[Prior Relapse Rate[i]-Prior Relapse Rate (mean)]. 
 


Some studies did not have data on the 1-year prior relapse rate but did have data on the relapse rate 
over the previous 2 years. Analysis of the subset of studies with data on both the 1-year and 2-year rates 
found a relatively consistent relationship between the two; we estimated that the 2-year rate is, on 
average, 1.49 times higher than the 1-year rate (see Table 2). This ratio was used to impute 1-year rates 
from studies with 2-year data.  


Studies with missing data at both 1 year and 2 years could still be included in the analysis if they were not 
placebo-controlled, as the meta-regression assumed that any effect of prior relapse rate was limited to 
the relationship to placebo. A more complex model would be possible (i.e., one in which each treatment 
was affected differently by prior relapse rate) if there were more studies; however, the dataset was too 
sparse to power such a model.  


Studies that were placebo-controlled and did not have a 1-year or 2-year rate were dropped from 
analyses. Fortunately, only a few studies were lost: Jacobs (1996; Avonex®); Kappos (2008; BG-12 
[dimethyl fumarate]); Vollmer (2011; Avonex® and laquinimod); Hauser (2008; rituximab); and Polman 
(2005; laquinimod). No comparators were dropped from analyses due to the loss of these studies. Further 
details are shown in Table 3. A sample of WinBUGs code is shown for SAD3 in Appendix A.  


RESULTS 


Annualized Relapse Rate 


Initial analyses using the “All-Years, 80%+ RRMS” inclusion criteria found homogeneous results for ARR 
ratios, with a sqrt(tau) of 0.038. This was lower than the estimate found in the base-case results (0.061, 
post-2000, 80%+ RRMS), suggesting that the greater clinical heterogeneity present after the inclusion of 
the pre-2000 studies did nothing to increase statistical heterogeneity.  
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A meta-regression was conducted to investigate whether prior relapse rate would explain significant 
variation in ARR ratios. As noted above, the meta-regression investigates whether there is an interaction 
effect between active treatment efficacy and placebo efficacy.  


The estimate of gamma (the relationship between the prior relapse rate and the log-ARR ratios for active 
treatment vs. placebo) was estimated at 0.056 [-0.351, 0.262]. This is both substantively and statistically 
non-significant (in a Bayesian sense). The result is not surprising when one considers the study effects 
that are driving the estimate – studies have similar ratios, even as their prior relapse rate varies. 


For instance, consider the fingolimod trials and glatiramer acetate (GA) trials, which drive the meta-
regression, as these are the trials for which there is the most variation in prior relapse rate within 
treatment comparison: 


Table 1. Example ARR Ratios and Prior Relapse Rates (for Fingolimod and GA Trials) 


 Fingolimod Placebo ARR Ratio Prior Relapse Rate 
FREEDOM 0.18 0.4 0.45 1.47 


Kappos (2006) 0.35 0.77 0.45 1.27 


 


GA Placebo ARR Ratio Prior Relapse Rate 
Comi (2001) 0.81 1.21 0.67 1.78 


Johnson (1995) 0.59 0.84 0.7 1.95 


CONFIRM (2012) 0.29 0.4 0.73 1.38 
Abbreviations: ARR = Annualized relapse rate; GA = Glatiramer acetate 


The ratios are extremely stable even as the prior relapse rate (and placebo response rate) varies. This is 
in part why the estimate of random-effects variation was so low in the original (non meta-regression) 
mixed treatment comparison (MTC) analyses.  


Table 4 shows that point estimates of the rate ratios for treatments relative to placebo (and thus, to each 
other) change very little after the effect of prior relapse rate is accounted for by the meta-regression 
analyses. 


Three-month Sustained Accumulation of Disability  


Initial analyses using the “All-Years, 80%+ RRMS” inclusion criteria found relatively homogeneous results 
for SAD3 hazard ratios, with a sqrt(tau) of 0.069. This was the same as the estimate found in the base-
case results (0.069, post-2000, 80%+ RRMS), suggesting that the greater clinical heterogeneity present 
after the inclusion of the pre-2000 studies did nothing to increase statistical heterogeneity. A meta-
regression was conducted to investigate whether prior relapse rate would explain significant variation in 
SAD3 hazard ratios.  


The estimate of gamma (the relationship between the log-hazard ratio (HR) and treatment efficacy vs. 
placebo) was estimated at -0.50 [-1.10, 0.08]. This is statistically marginally significant (the frequentist p-
value with this confidence interval would be 0.08; the Bayesian interpretation would be that if our model 
assumptions are true, there is a 95.8% chance that the effect of prior relapse rate is a negative one [i.e., 
the higher the baseline relapse rate, the greater the advantage for most active treatments versus 
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placebo]) and is substantively of moderate importance. For example, consider the PRISMS study, which 
found an HR of Rebif vs. placebo of 0.65, with a prior relapse rate of 2.01 relapses per year. The 
predicted HR for this study with a prior relapse rate of 1.51 relapses per year (common of newer studies) 
would be exp[ln(0.65)+0.5*0.50)] = 0.83, or a reduction in efficacy relative to placebo of over 50%.  


Investigation of the studies driving this estimate found 3 studies with substantively higher-than-average 
prior relapse rates (Bornstein, 1987, GA vs. placebo, 2.58; IFNB study group, IFNB-250 vs. placebo, 
2.30; PRISMS, Rebif vs. placebo, 2.01). All 3 studies found higher active treatment vs. placebo rates than 
the other direct evidence (in the case of Bornstein, the other GA vs. placebo studies found weaker GA 
effects) or indirect evidence (the indirect evidence for IFNB 250 vs. placebo and for Rebif vs. placebo 
suggested a weaker relationship than found in the IFNB study and PRISMS, respectively).  


A sensitivity analysis was conducted to determine if the Bornstein study was the primary driver of the 
effect. As it has the highest prior relapse rate and is the only study for which there is direct evidence 
contradicting it, it might be reasoned that this study alone is the reason for the almost significant effect. 
However, the size of the effect diminished only slightly after dropping the Bornstein study (from -0.50 to   
-0.42), suggesting that other studies also are contributing to the effect of baseline relapse rate on the 
estimate of treatment effect for the SAD3 outcome.  


Table 4 shows that point estimates of the HRs for treatments relative to placebo (and thus, to each other) 
change slightly after the effect of prior relapse rate is accounted for.  


Six-month Sustained Accumulation of Disability  


Initial analyses using the “All-Years, 80%+ RRMS” inclusion criteria found a moderately high result for 
SAD6 hazard ratios, with a sqrt(tau) of 0.14. This was somewhat lower than the estimate found in the 
base-case results (0.21, post-2000, 80%+ RRMS), suggesting that the greater clinical heterogeneity 
present after the inclusion of the pre-2000 studies did nothing to increase statistical heterogeneity. A 
meta-regression was conducted to investigate whether prior relapse rate would explain significant 
variation in SAD6 hazard ratios.  


The estimate of gamma (the relationship between the log-hazard ratio (HR) and treatment efficacy vs. 
placebo) was estimated at -0.33 [-2.31, 1.70]. This is statistically insignificant (the frequentist p-value with 
this confidence interval would be >0.50), and the sqrt(tau) returned to a value almost as high as found for 
the base-case analysis: 0.20.  


Investigation of the studies driving the finding of heterogeneity in the SAD6 analyses suggests that there 
is potentially heterogeneity in the alemtuzumab vs Rebif results. While the overall meta-analysis did not 
have significant heterogeneity (p=0.11), the value of I2 was relatively high (74%), in part because the 
hazard ratio found for CAMMS223 (0.25) was considerably lower than it was for CARE MS I or CARE 
MS-I or CARE MS-II (0.7 and 0.58, respectively). There also was a sign of inconsistency in the results for 
EVIDENCE, REGARD, and CombiRx; simply put, EVIDENCE found an advantage for Rebif over Avonex, 
but REGARD found GA to be superior to Rebif, while CombiRx found GA to be inferior to Avonex. This 
inconsistency also was a cause of the higher-than-optimal estimate of heterogeneity. While the estimate 
of sqrt(tau) is accounted for in the credible intervals for the estimates of the hazard ratios, it remains the 
case that caution should be taken in generalizing the results.   
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Table 4 shows that point estimates of the HRs for treatments relative to placebo (and thus, to each other) 
change slightly after the effect of prior relapse rate is accounted for.  


DISCUSSION/SUMMARY 


Meta-regressions were conducted for three of the key outcomes for the health-economic model, 
investigating whether prior relapse rate was related to the relative treatment effects versus placebo for the 
ARR ratio, SAD3, or SAD6. No effect was found for prior relapse rate on ARR ratios or SAD6 hazard 
ratios, but a marginally significantly negative effect was found for SAD3. It is unknown whether the effects 
are due to prior relapse rate itself or differences in study protocols/methods between older studies (which 
tend to have higher prior relapse rates) and newer studies. Point estimates change slightly for SAD3 
when prior relapse rate is accounted for, primarily due to the adjustment for prior relapse rate, but in part 
because placebo-controlled studies with missing data on prior relapse rate were dropped from analyses. 
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Table 2. Comparison of 1-year and 2-year Prior Relapse Rate Across Trials  


Author, Year Trial Name Treatment Prior Relapse Rate, 1-
year 


Prior Relapse Rate, 2-
year 


Calculated 2-year to 1-year 
Ratio 


Comi, 2012 ALLEGRO Laquinimod 1.2 1.9 1.58 


Comi, 2012 ALLEGRO Placebo 1.3 1.9 1.46 


Comi, 2011 FORTE GA 20 mg 1.5 2 1.33 


Comi, 2011 FORTE GA 40 mg 1.4 2 1.43 


Kappos, 2010 FREEDOMS Fingolimod 1.25 mg 1.5 2.1 1.40 


Kappos, 2010 FREEDOMS Fingolimod 0.5 mg 1.5 2.1 1.40 


Kappos, 2010 FREEDOMS Placebo 1.4 2.2 1.57 


Calabresi, 2012 FREEDOMS II Fingolimod 1.25 mg 1.5 2.3 1.53 


Calabresi, 2012 FREEDOMS II Fingolimod 0.5 mg 1.4 2.2 1.57 


Calabresi, 2012 FREEDOMS II Placebo 1.5 2.2 1.47 


Kappos, 2006 FTY720 D2201 Study Fingolimod 1.25 mg 1.3 1.9 1.46 


Kappos, 2006 FTY720 D2201 Study Fingolimod 5 mg 1.3 1.9 1.46 


Kappos, 2006 FTY720 D2201 Study Placebo 1.2 1.8 1.50 


Saida, 2012 Japanese Phase II Placebo 1.7 2.8 1.65 


Saida, 2012 Japanese Phase II Fingolimod 0.5 mg 1.4 2.2 1.57 


Saida, 2012 Japanese Phase II Fingolimod 1.25 mg 1.5 2.3 1.53 


O’Connor, 2011 TEMSO Placebo 1.4 2.2 1.57 


O’Connor, 2011 TEMSO Teriflunomide 7 mg 1.4 2.3 1.64 


O’Connor, 2011 TEMSO Teriflunomide 14 mg 1.3 2.2 1.69 


Vermersch, 2012 TENERE IFNβ-1a 44 μg 1.3 1.7 1.31 


Vermersch, 2012 TENERE Teriflunomide 7 mg 1.4 1.7 1.21 


Vermersch, 2012 TENERE Teriflunomide 14 mg 1.2 1.7 1.42 


Kappos, 2012 TOWER Placebo 1.4 2.1 1.50 


Kappos, 2012 TOWER Teriflunomide 7 mg 1.4 2.1 1.50 
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Author, Year Trial Name Treatment Prior Relapse Rate, 1-
year 


Prior Relapse Rate, 2-
year 


Calculated 2-year to 1-year 
Ratio 


Kappos, 2012 TOWER Teriflunomide 14 mg 1.4 2.1 1.50 


Cohen, 2010 TRANSFORMS Fingolimod 1.25 1.5 2.2 1.47 


Cohen, 2010 TRANSFORMS Fingolimod 0.5 mg 1.5 2.3 1.53 


Cohen, 2010 TRANSFORMS IFNβ-1a 30 μg 1.5 2.3 1.53 


Abbreviations: GA = Glatiramer acetate; IFNβ-1a = Interferon beta-1a; mg = milligram; µg = microgram 
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Table 3. Prior Relapse Rates Among Analyzed Trials (All Years with 80% RRMS) 


Trial Name Treatment 1-year rate 2-year rate 3-year rate ARR 
Analysis 


SAD3 
Analysis SAD 6 Analysis 


AFFIRM Natalizumab 1.53   Yes Yes Yes 


AFFIRM Placebo 1.5   Yes Yes Yes 


ALLEGRO Laquinimod 1.2 1.9  Yes Yes Yes 


ALLEGRO Placebo 1.3 1.9  Yes Yes Yes 


BECOME GA 20 mg NR   Yes -- -- 


BECOME Interferon β-1b 250 ug NR   Yes -- -- 


BEYOND Interferon β-1b 500 ug 1.6   Yes Yes -- 


BEYOND Interferon β-1b 250 ug 1.6   Yes Yes -- 


BEYOND GA 20 mg 1.6   Yes Yes -- 


BG-12 Phase Iib Study BG-12 120mg qd NR   Excluded -- -- 


BG-12 Phase Iib Study BG-12 120 tid NR   Excluded -- -- 


BG-12 Phase Iib Study BG-12 240mg tid NR   Excluded -- -- 


Bornstein 1987 GA 20 mg 2.58* 3.8  -- Yes -- 


Bornstein 1987 Placebo 2.58* 3.9  -- Yes -- 


BRAVO Laquinimod 0.6 mg NR   Excluded -- -- 


BRAVO Interferon β-1a 30 ug NR   Excluded -- -- 


BRAVO Placebo NR   Excluded -- -- 


CAMMS223 Interferon β-1a 44 ug NR   Yes Yes Yes 


CAMMS223 Alemtuzumab 12 mg NR   Yes Yes Yes 
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Trial Name Treatment 1-year rate 2-year rate 3-year rate ARR 
Analysis 


SAD3 
Analysis SAD 6 Analysis 


CAMMS223 Alemtuzumab 24 mg NR   Yes Yes Yes 


CARE MS I Interferon β-1a 44 ug 1.8   Yes Yes Yes 


CARE MS I Alemtuzumab 12 mg 1.8   Yes Yes Yes 


CARE-MS II Interferon β-1a 44 ug 1.5   Yes Yes Yes 


CARE-MS II Alemtuzumab 12 mg 1.7   Yes Yes Yes 


CARE-MS II Alemtuzumab 24 mg 1.6   Yes Yes Yes 


CombiRx Interferon β-1a 30 ug 1.7  2.6 Yes -- Yes 


CombiRx GA 20 mg 1.6  2.4 Yes -- Yes 


CONFIRM Placebo 1.4   Yes Yes -- 


CONFIRM BG-12 240 mg bid 1.3   Yes Yes -- 


CONFIRM BG-12 240 tid 1.4   Yes Yes -- 


CONFIRM GA 20 mg 1.4   Yes Yes -- 


Copolymer 1 Multiple 
Sclerosis Study Group GA 20 mg 1.95* 2.9  Yes Yes -- 


Copolymer 1 Multiple 
Sclerosis Study Group Placebo 1.95* 2.9  Yes Yes -- 


DEFINE placebo 1.3   Yes Yes -- 


DEFINE BG-12 240 mg bid 1.3   Yes Yes -- 


DEFINE BG-12 240 mg tid 1.3   Yes Yes -- 


Dose Comparison 9006 
Study Group GA 20 mg 1.5   Yes -- -- 


Dose Comparison 9006 
Study Group GA 40 mg 1.5   Yes -- -- 
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Trial Name Treatment 1-year rate 2-year rate 3-year rate ARR 
Analysis 


SAD3 
Analysis SAD 6 Analysis 


European/Canadian 
Glatiramer Acetate Study GA 1.78* 2.8  Yes -- -- 


European/Canadian 
Glatiramer Acetate Study Placebo 1.78* 2.5  Yes -- -- 


EVIDENCE Interferon β-1a 44 ug 1.74* 2.6  Yes Yes Yes 


EVIDENCE Interferon β-1a 30 ug 1.74* 2.6  Yes Yes Yes 


FORTE Study Group GA 20 mg 1.5 2  Yes -- -- 


FORTE Study Group GA 40 mg 1.4 2  Yes -- -- 


FREEDOMS Fingolimod 1.25 mg 1.5 2.1  Yes Yes Yes 


FREEDOMS Fingolimod 0.5 mg 1.5 2.1  Yes Yes Yes 


FREEDOMS Placebo 1.4 2.2  Yes Yes Yes 


FREEDOMS II Fingolimod 1.25 mg 1.5 2.3  Yes Yes Yes 


FREEDOMS II Fingolimod 0.5 mg 1.4 2.2  Yes Yes Yes 


FREEDOMS II Placebo 1.5 2.2  Yes Yes Yes 


FTY720 D2201 Study Group Fingolimod 1.25 mg 1.3 1.9  Yes -- -- 


FTY720 D2201 Study Group Fingolimod 5 mg 1.3 1.9  Yes -- -- 


FTY720 D2201 Study Group Placebo 1.2 1.8  Yes -- -- 


HERMES Rituximab 1000 mg NR   Excluded -- -- 


HERMES Placebo NR   Excluded -- -- 


IFNB MS Study Group Interferon β-1b 1.6 MIU 2.3* 3.3  Yes Yes -- 


IFNB MS Study Group Interferon β-1b 8 MIU 2.3* 3.4  Yes Yes -- 
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Trial Name Treatment 1-year rate 2-year rate 3-year rate ARR 
Analysis 


SAD3 
Analysis SAD 6 Analysis 


IFNB MS Study Group Placebo 2.3* 3.6  Yes Yes -- 


Japanese Phase II study Placebo 1.7 2.8  Yes -- -- 


Japanese Phase II study Fingolimod 0.5 mg 1.4 2.2  Yes -- -- 


Japanese Phase II study Fingolimod 1.25 mg 1.5 2.3  Yes -- -- 


LAQ/5062 Laquinimod 0.3 mg 1.46   Yes -- -- 


LAQ/5062 Laquinimod 0.6 mg 1.51   Yes -- -- 


LAQ/5062 Placebo 1.37   Yes -- -- 


Laquinimod in Relapsing MS Laquinimod 0.3 mg NR   -- -- -- 


Laquinimod in Relapsing MS Laquinimod 0.1 mg NR   -- -- -- 


Laquinimod in Relapsing MS Placebo NR   -- -- -- 


MSCRG Interferon β-1a 30 ug NR   Excluded -- -- 


MSCRG Placebo NR   Excluded -- -- 


PRISMS Interferon β-1a 22 ug 2.01* 3  -- Yes -- 


PRISMS Interferon β-1a 44 ug 2.01* 3  -- Yes Yes 


PRISMS Placebo 2.01* 3  -- Yes Yes 


REGARD Interferon β-1a 44 ug 1.33* Unclear  Yes -- Yes 


REGARD GA 20 mg 1.33* Unclear  Yes -- Yes 


SELECT Daclizumab HYP 300 mg 1.3   Yes Yes -- 


SELECT Daclizumab HYP 150 mg 1.4   Yes Yes -- 


SELECT Placebo 1.3   Yes Yes -- 
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Trial Name Treatment 1-year rate 2-year rate 3-year rate ARR 
Analysis 


SAD3 
Analysis SAD 6 Analysis 


TEMSO Placebo 1.4 2.2  Yes Yes Yes 


TEMSO Teriflunomide 7 mg 1.4 2.3  Yes Yes Yes 


TEMSO Teriflunomide 14 mg 1.3 2.2  Yes Yes Yes 


TENERE IFNβ-1a 44 μg 1.3 1.7  Yes Yes Yes 


TENERE Teriflunomide 7 mg 1.4 1.7  Yes Yes Yes 


TENERE Teriflunomide 14 mg 1.2 1.7  Yes Yes Yes 


Teri in MS Placebo 1.47   Yes -- -- 


Teri in MS Teriflunomide 7 mg 1.47   Yes -- -- 


Teri in MS Teriflunomide 14 mg 1.47   Yes -- -- 


TOWER Placebo 1.4 2.1  Yes Yes Yes 


TOWER Teriflunomide 7 mg 1.4 2.1  Yes Yes Yes 


TOWER Teriflunomide 14 mg 1.4 2.1  Yes Yes Yes 


TRANSFORMS Fingolimod 1.25 1.5 2.2  Yes Yes  


TRANSFORMS Fingolimod 0.5 mg 1.5 2.3  Yes Yes  


TRANSFORMS IFNβ-1a 30 μg 1.5 2.3  Yes Yes  


Abbreviations: ARR = Annualized relapse rate; GA = Glatiramer acetate; IFN = Interferon; pbo = placebo; SAD = Sustained accumulation of disability; μg = microgram 
Note: Prior relapse rate is only important for placebo-controlled trials. Active controlled trials with missing data were still included in the analysis. Grayed out trials are those placebo-
controlled trials not reporting prior relapse rate or reporting only the median prior relapse rate. 
*Indicates 1-year imputation from 2-year rate. 







Meta-regression Analyses Controlling for Baseline Relapse Rate: Clinical Efficacy and 
Safety of Disease-modifying Therapies for Multiple Sclerosis January 3, 2014 


 


  Page 12 


 


Table 4. Summary of MTC, Meta-regression, and Literature Results  


Comparison 
Base Case – 


Post-2000, 80% 
RRMS (MTC) 


All Years with 
80% RRMS 


All Years with 80% 
RRMS Controlling 
for Relapse (Meta-


regression) 
Direct Evidence Trial Name Author, Year 


ARR 


GA vs. pbo 0.64 [0.53, 0.76]       
0.72 [0.61, 0.87] 
0.7 [0.57, 0.86]  
0.67 [0.48, 0.93] 


CONFIRM  
Copolymer 1 MS Study* 


European/Canadian GA Study*  


Fox, 2012 
Johnson, 1995 


Comi, 2001 
Rebif 44 μg 
vs. pbo 0.62 [0.51, 0.76]       -- -- -- 


Rebif 22 μg 
vs. pbo -- -- -- -- -- -- 


Avonex vs. 
pbo 0.78 [0.67, 0.91]       


0.73 [0.62, 0.86] 
0.82 [0.68, 0.98] 


BRAVO 
MSCRG* 


Vollmer, 2012 
Jacobs, 1996 


Betaferon vs. 
pbo 0.68 [0.52, 0.88]       0.66 [0.56, 0.79] IFNB MS Study*  Duquette, 1993 


Alemtuzumab 
12 vs. pbo          -- -- -- 


SAD3 


GA vs. pbo 0.93 [0.59, 1.45]       
0.93 [0.63, 1.37] 
0.32 [0.09, 1.09] 
0.86 [0.51, 1.45] 


CONFIRM 
Bornstein, 1987* 


Copolymer 1 MS Study* 


Fox, 2012 
Bornstein, 1987 
Johnson, 1995 


Rebif 44 μg 
vs. pbo 0.79 [0.51, 1.24]       0.65 [0.45, 0.94] PRISMS* Ebers, 1998 


Rebif 22 μg 
vs. pbo --       0.75 [0.53, 1.08] PRISMS* Ebers, 1998 


Avonex vs. 
pbo 0.91 [0.61, 1.33]       -- -- -- 


Betaferon vs. 
pbo 1.21 [0.68, 2.16]       0.68 [0.4, 1.17] IFNB MS Study* Duquette, 1993 


Alemtuzumab 
12 vs. pbo          -- -- -- 
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Comparison 
Base Case – 


Post-2000, 80% 
RRMS (MTC) 


All Years with 
80% RRMS 


All Years with 80% 
RRMS Controlling 
for Relapse (Meta-


regression) 
Direct Evidence Trial Name Author, Year 


    SAD6   
GA vs. pbo 0.89 [0.24, 3.21]       -- -- -- 
Rebif 44 μg 
vs. pbo 0.94 [0.30, 2.91]       0.73 [0.47, 1.14] PRISMS* Ebers, 1998 


Rebif 22 μg 
vs. pbo -- -- -- -- -- -- 


Avonex vs. 
pbo 0.92 [0.25, 3.49]       0.62 [0.37, 1.03] MSCRG* Jacobs, 1996 


Betaferon vs. 
pbo -- -- -- -- -- -- 


Alemtuzumab 
12 vs. pbo          -- -- -- 


Abbreviations: ARR = Annualized relapse rate; GA = Glatiramer acetate; ICER = Incremental cost-effectiveness ratio; MTC = Mixed treatment comparison; pbo = placebo;  
RRMS = Relapsing remitting multiple sclerosis; SAD = Sustained accumulation of disability; μg = microgram 
*Study enrolled patients prior to 2000.  
** Correct values. Those in Table AA2.7 in Additional Appendix 2 of STA submission wrong (misread off Table AA2.9.)  although correct values entered in HE model 
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APPENDIX A. WINBUGS CODE FOR META-REGRESSION ANALYSES  


 
 
model { 
 
for (i in 1:N) { 
prec.Prog3HR[i] <- 1/(Prog3HR.se[i]*Prog3HR.se[i]) 
Prog3HR[i]~dnorm(theta[i],prec.Prog3HR[i]) 
theta[i] <- delta[i] + gamma01*(PriorRR[i]-PriorRR.bar)*step(1.1-nb[i]) 
                    delta[i] ~ dnorm(md[i],prec) 
                    md[i] <-  dd[ntreat[i]] - dd[nb[i]] 
 
          } 
 
gamma01~dnorm(0.0,0.0001) 
 
PriorRR.bar<-1.64076923076923 
 
tau<-1/prec 
tau.sqrt<-sqrt(tau) 
 
 
# Prior for between-study precision/sd 
prec <- 1/(sd*sd) 
sd ~ dunif(0,1) 
 
#Give priors for differences 
                dd[1]<-0 
                for (k in 2:19){dd[k] ~ dnorm(0,0.0001) } 
 
 
#All pairwise comparisons 
for (c in 1:19-1){ 
                for (k in (c+1):19){ 
                                logHR[c,k] <- dd[k] - dd[c] 
                                logHRprob[c,k] <- step(logHR[c,k]) 
                                HR[c,k] <- exp(logHR[c,k]) 
                                } 
                } 
 
gamma01better<-step(gamma01) 


 


Below is the model code for the SAD3 meta-regression analyses modeling placebo-controlled studies as 
having effects equal to a grand mean, modified by gamma01, the slope for the effect of (a mean-centered) prior 
relapse rate. 
 








Appendix 3: Additional ICER Analysis carried out for alemtuzumab vs natalizumab (RES RRMS) and vs fingolimod (HA RRMS despite interferon use) 
 
Table Appendix .3.1. Additional ICER Analysis carried out for alemtuzumab vs natalizumab (RES RRMS) and vs fingolimod (HA RRMS despite interferon use) 


Data 
Request Proposed amendment vs Natalizumab (RES RRMS) vs. fingolimod (HA RRMS despite interferon use) 


1 Sustained accumulation of disability (SAD) lasting 6 months as a primary outcome measure 
in the mixed treatment comparison, and incorporating the results into the economic model Done (Model 1) 


 
Not Done (No relevant fingolimod data identified)  


2 An ‘all years’ mixed treatment comparison that is adjusted for baseline relapse rates Not done (no relevant baseline relapse 
rate data identified for natalizumab) 


Not done (no relevant baseline relapse rate data 
identified for fingolimod) 


3 
The intention-to-treat analyses developed for the CAMMS223, CARE-MS I and CARE-MS II 
trials adjusted for baseline Expanded Disability Status Scale (EDSS) only (unadjusted for 
country or region) 


Done (Model 2) 
 


Done (Model 2) 


4 EQ-5D data from the CARE-MS I and CARE-MS II trials Done (Model 3) Done (Model 3) 


5 An amendment to the model to allow improvements in patients’ EDSS states (by using the 
TEMSO TOWER placebo arm natural history matrix) Done (Model 1) Done (Model 1) 


6 An amendment to the model incorporating the observed deaths from the trial data Done (No model used) Done (No model used) 


7 A reduction in efficacy for alemtuzumab starting at 3 or 5 years Done (Model 1) Done (Model 1) 


8 Additional costs of other licensed relapsing-remitting multiple sclerosis treatments after 
alemtuzumab treatment failure Done (Model 1) Done (Model 1) 


9 A time-dependent re-treatment rate for alemtuzumab Done (Model 4) Done (Model 4) 


10 Removing the mid-cycle correction for the costs of alemtuzumab Done (Model 5) Done (Model 5) 


11 Increasing the number of monitoring and neurology visits for patients treated with 
alemtuzumab and additional monitoring after re-starting alemtuzumab treatment Done (Model 6) Done (Model 6) 


12 
Lower health state costs used in the Evidence Review Group’s analyses [the ACD states 
higher but confirmation from NICE in teleconference on 3rd December 2013 confirmed this 
is using the lower costs] 


Done (Model 1) Done (Model 1) 


13 Costs associated with adverse effects of treatment including renal failure, renal 
transplantation, dialysis, and death Done (Model 1) Done (Model 1) 


14 Baseline characteristics from patients in the alemtuzumab trials instead of from the UK Risk 
Sharing Scheme Done (Model 1) Done (Model 1) 


15 All of the requested changes combined 
Done (using efficacy data not adjusted 
for baseline relapses; used 6 months 


SAD HRs) (Model 7) 


Done (using efficacy data not adjusted for 
baseline relapses; used 3 month SAD HRs) 


(Model 7) 


Table: Appendix.3.2. Additional Analyses of cost effectiveness of alemtuzumab vs natalizumab (RES RRMS)  







  Alemtuzumab Natalizumab Incremental  


Data Request Total 
Costs (£) 


Total 
QALYs 


Total 
Costs (£) 


Total 
QALYs Costs QALYs ICER 


Base case 459,512 5.856 509,757 4.325 -50,245 1.531 Dominates 


Data Request 1 481,384 4.829 512,961 4.065 -31,577 0.763 Dominates 


Data Request 3 495,041 4.217 516,062 3.756 -21,021 0.461 Dominates 


Data Request 4 458,295 5.647 509,659 3.53 -51,364 2.117 Dominates 


Data Request 5 381,318 11.443 459,470 8.691 -78,151 2.752 Dominates 


Data Request 6 459,512 5.844 509,757 4.325 -50,245 1.519 Dominates 


Data Request 7 (at 5 years waning for alemtuzumab only; 100% efficacy assumed for 
fingolimod up to 50 years) 489,888 4.389 509,888 4.36 -20,000 0.028 Dominates 


Data Request 7 (at 3 years waning for alemtuzumab only; 100% efficacy assumed for 
natalizumab up to 50 years) 492,549 4.293 509,760 4.366 -17,211 -0.073 236,172 (alemtuzumab lower 


costs, lower QALYs) 


Data Request 7 (at 5 years waning applied to both alemtuzumab and natalizumab) 490,230 4.383 516,260 3.735 -26,030 0.648 Dominates 


Data Request 7 (at 3 years waning applied  to both alemtuzumab and natalizumab) 492,147 4.302 517,252 3.636 -25,105 0.667 Dominates 


Data Request 8 468,199 5.865 510,191 4.337 -41,992 1.528 Dominates 


Data Request 9 446,556 5.865 509,824 4.346 -63,267 1.519 Dominates 


Data Request 10 462,607 5.852 509,415 4.352 -46,808 1.499 Dominates 


Data Request 11 463,473 5.849 509,949 4.318 -46,476 1.531 Dominates 


Data Request 12 276,472 5.836 317,657 4.348 -41,185 1.488 Dominates 


Data Request 13 459,526 5.869 509,749 4.345 -50,223 1.524 Dominates 


Data Request 14  422,633 8.987 498,666 6.849 -76,033 2.138 Dominates 


Combination (waning of efficacy at year 5 for alemtuzumab only; 100% efficacy assumed 
for nataliizumab up to 50 years) 260,504 9.129 299,304 8.961 -38,799 0.168 Dominates 


Combination (waning of efficacy at year 5 for alemtuzumab and natalizumab) 260,686 9.137 296,438 8.011 -35,752 1.126 Dominates 


Combination (waning of efficacy at year 3 for alemtuzumab only; 100% efficacy of 
natalizumab assumed up to 50 years) 261,023 9.013 298,244 8.904 -37,220 0.108 Dominates 


Combination (waning of efficacy at year 3 for alemtuzumab and natalizumab) 261,460 9.031 296,362 7.959 -34,902 1.072 Dominates 


 Alem Alem Nat Nat Incr Incr  
Data Request Total 


Costs (£) 
Total 
QALYs 


Total 
Costs (£) 


Total 
QALYs 


Costs QALYs ICER 


Combination assumes alemtuzumab vs placebo same HRs and ARR RRs as meta- 262,617 8.537 297,548 8.051 -34,931 0.486 Dominates 







analysis of CARE MS I /II and CAMMS 223 estimates  for alemtuzumab vs  SC INF 1a 
with natalizumab vs placebo derived from RES RRMS subgroup of AFFIRM for 
natalizumab vs placebo (waning for alemtuzumab and natalizumab assumed at 3 yrs) – 
uses CARE MS I / II for utilities 
Combination assumes alemtuzumab vs placebo same HRs and ARR RRs as meta-
analysis of CARE MS I /II and CAMMS 223 estimates  for alemtuzumab vs  SC INF 1a 
with natalizumab vs placebo derived from RES RRMS subgroup of AFFIRM for 
natalizumab vs placebo (waning for alemtuzumab and natalizumab assumed at 3 yrs) – 
uses TEMSO plus Orme decrements for utilities (plus AE disutilities as per original 
model) 


262,617 8.537 297,548 8.051 -34,931 0.486 Dominates 


 
  







Table Appendix .3.3. Additional ICER Analysis carried out for alemtuzumab vs fingolimod (HA RRMS despite interferon use) 
  Alemtuzumab Fingolimod Incremental  
Data Request Total Costs (£) Total QALYs Total Costs (£) Total QALYs Costs QALYs ICER 


Base case 468,023 5.458 517,052 3.668948 -49,029 1.789 Dominates 


Data Request 3 469,177 5.420 516,849 3.685 -47,673 1.735 Dominates 


Data Request 4 468,605 5.118 517,619 2.668 -49,015 2.450 Dominates 


Data Request 5 385,826 10.690 455,797 7.678 -69,971 3.012 Dominates 


Data Request 6 468,023 5.447 517,052 3.669 -49,029 1.778 Dominates 
Data Request 7 (at 5 years waning for both alemtuzumab and 
fingolimod) 495,905 4.184 520,027 3.332 -24,122 0.852 Dominates 


Data Request 7 (3 years waning for both fingolimod and 
alemtuzumab) 498,391 4.097 521,448 3.263 -23,057 0.834 Dominates 


Data Request 7 (at 5 years waning for alemtuzumab only; fingolimod 
assumed 100% efficacy up to 50 years) 493,796 4.239 516,724 3.684 -22,928 0.555 Dominates 


Data Request 7 (at 3 years waning for alemtuzumab only; fingolimod 
assumed 100% efficacy up to 50 years) 497,116 4.088 517,245 3.661 -20,129 0.426 Dominates 


Data Request 8 476,586 5.443 517,233 3.668 -40,647 1.776 Dominates 


Data Request 9 457,307 5.437 517,093 3.666 -59,786 1.771 Dominates 


Data Request 10 471,963 5.456 517,271 3.662 -45,308 1.793 Dominates 


Data Request 11 472,711 5.442 517,334 3.658 -44,623 1.784 Dominates 


Data Request 12 282,639 5.456 320,607 3.681 -37,968 1.775 Dominates 


Data Request 13 468,501 5.445 516,773 3.674 -48,272 1.771 Dominates 


  Alemtuzumab Fingolimod Incremental    Alemtuzumab Fingolimod Incremental  


Data Request Total Costs (£) Total QALYs Total Costs (£) Data Request Total Costs 
(£) 


Total 
QALYs Total Costs (£) 


Data Request 14 (EDSS distribution and baseline characteristics 
only) 441,816 8.129 510,869 5.760 -69,052 2.369 Dominates 


Combination (waning of efficacy at year 5 for alemtuzumab only; 
100% efficacy for fingolimod assumed up to 50 years) 256,507 9.417 296,232 8.069 -39,724 1.347 Dominates 


Combination (waning of efficacy at year 5 for alemtuzumab and 
fingolimod) 258,459 9.470 294,272 7.455 -35,813 2.015 Dominates 


Combination (waning of efficacy at year 3 for alemtuzumab only; 
100% efficacy for fingolimod assumed up to 50 years) 256,929 9.391 296,805 8.080 -39,876 1.311 Dominates 


Combination (waning of efficacy at year 3 for alemtuzumab and 
fingolimod) 259,130 9.372 293,589 7.354 -34,460 2.018 Dominates 


Combination with fingolimod assumed PAS annual price of £13000 
(waning of efficacy at year 5 for alemtuzumab and fingolimod) 258,616 9.486 262,574 7.453 -3,958 2.033 Dominates 







Combination with fingolimod PAS assumed annual price of £13000 
(waning of efficacy at year 3 for alemtuzumab and fingolimod) 259,789 9.343 263,111 7.376 -3,321 1.967 Dominates 


Combination assuming alemtuzumab vs placebo same HRs and 
ARRs as CARE MS II subgroup provides for alemtuzumab vs SC 
INF 1a with fingolimod vs placebo efficacy sourced from direct trial 
results of fingolimod vs placebo  (FREEDOMS). Assumed PAS price 
of £13000 for fingolimod (waning of efficacy at 3 years assumed for 
both alemtuzumab and fingolimod) – using CARE MS I / II trial data 
for utilities 


269,568 8.226 261,845 7.136 7,723 1.089 7,089 


Combination assuming alemtuzumab vs placebo same HRs and 
ARRs as CARE MS II subgroup provides for alemtuzumab vs SC 
INF 1a with fingolimod vs placebo efficacy sourced from direct trial 
results of fingolimod vs placebo  (FREEDOMS). Assumed PAS price 
of £13000 for fingolimod (waning of efficacy at 3 years assumed for 
both alemtuzumab and fingolimod) – using TEMSO plus Orme 
decrements as basis of utilities (plus  AE disutilities as per original 
model) 


269,319 10.134 261,792 9.697 7,528 0.437 17,232 


 
 
 
Table Appendix 3.4. Output from 6 mth SAD RES RRMS MTC  
(not included in original submission) 


 vs. Alemtuzumab 12 mg vs. Placebo 


 Rate ratio [95% CrI] 


Alemtuzumab 12 mg     


SC IFNβ-1a 44 µg       


Natalizumab 300mg       


 








Appendix 4: Mean EQ 5D by EDSS state (baseline, and at 6/12/18 and 24 months) – pooled CARE MS I 
and II study results 


 


Table Appendix 4.1: Mean EQ 5D by EDSS (baseline, and at 6/12/18 and 24 months) – pooled CARE MS 
I and II study results (alemtuzumab arm) 
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Table Appendix 4.2: Mean EQ 5D change from baseline by EDSS (at 6/12/18 and 24 months) – pooled 
CARE MS I and II study results (alemtuzumab arm) 
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Table Appendix 4.3: Mean EQ 5D by EDSS (baseline, and at 6/12/18 and 24 months) – pooled CARE MS 
I and II study results (Rebif 44 arm) 
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Table Appendix 4.$: Mean EQ 5D change from baseline  by EDSS (at 6/12/18 and 24 months) – pooled 
CARE MS I and II study results (Rebif 44 arm) 
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Alemtuzumab for treating relapsing remitting multiple sclerosis 
January 2014 


 
 
About the MS Society 
 
Established in 1953 and with over 38,000 members and more than 300 branches, 
the MS Society is the UK’s largest charity for people affected by multiple sclerosis 
(MS) and the largest not-for-profit funder of MS research in Europe. There are more 
than 100,000 people with MS in the UK and, with 50 new people diagnosed every 
week, it is one of the most common neurological conditions affecting adults.  We are 
committed to bringing high quality standards of health and social care within reach of 
everyone affected by MS.   
 
 
Introduction 
 
The MS Society welcomes the opportunity to respond to the ACD for alemtuzumab in 
treating relapsing remitting multiple sclerosis. We include the views of people with 
MS as well as those of a number of expert medical advisors specialising in MS. 
 
We are very disappointed that the Committee’s draft recommendation reports that 
there is insufficient evidence to support alemtuzumab as a cost effective medicine to 
be made available in the NHS. We urge NICE to reconsider its decision on 
alemtuzumab for the treatment of relapsing remitting multiple sclerosis for the 
following reasons: 
 


1. Potential to significantly enhance quality of life 
2. Clinical effectiveness in reducing relapse rates and a beneficial impact on 


sustained accumulation of disability at 6 months compared with subcutaneous 
interferon beta-1a   


3. Innovative benefits of alemtuzumab  
4. Wider benefits of alemtuzumab including enabling a person to live with less 


requirement for care and support and the potential to remain in work  
5. Evidence of cost effectiveness  


 
Further details on our reasons are provided here and we also refer NICE to our 
previous submission on the single technology appraisal of alemtuzumab. 
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1. Evidence from people with MS 
 
The Committee highlighted that alemtuzumab offers a step change for treating 
people with relapsing remitting multiple sclerosis, with evidence from clinical 
specialists stating that it has been a revolutionary treatment for some people, 
allowing them to live their lives as they had before they were diagnosed with MS 
(4.14). The MS Society strongly agrees with this opinion. For this reason we ask the 
appraisal committee to take into full consideration and appropriately weight the views 
and experiences of people with MS.  
 
People with MS fear the residual disability a relapse may cause, which can vary from 
mild to severe, and which is unpredictable in nature. In our survey of more than 1000 
people with relapsing remitting MS, 78 per cent said that they always or often worry 
about how their relapse impacts on those around them; 95 per cent were unable to 
maintain activities during a relapse and 90 per cent considered that relapses result in 
a lack of independence1.  
 
The patient expert giving oral evidence to the Committee stressed that once on 
alemtuzumab she had not experienced any relapses, with her health being better 
now than at the time of diagnosis with MS and the considerable impact on her family 
lessened (4.3). 
 
As the Committee states, while alemtuzumab is associated with some risk of serious 
adverse effects some people with MS are willing to accept this risk because of the 
treatment’s significant benefits (4.7). In light of the Committees’ recognition of these 
benefits, NICE must give due weight to the physical and emotional impact of 
relapses and not underestimate the potential for this treatment to significantly 
enhance quality of life. 
 
 
2. The proven efficacy of alemtuzumab  
 
The MS Society agrees with the conclusion of the Committee that ‘alemtuzumab was 
a clinically effective treatment in reducing relapse rates and had a beneficial impact 
on sustained accumulation of disability at 6 months compared with subcutaneous 
interferon beta-1a in people with relapsing remitting MS’ (4.8). Phase III trials 
showed alemtuzumab to have a greater clinical effect on reducing relapse rates than 
any of the current first-line therapies. 
 
The MS Society agrees with the clinical specialists that alemtuzumab should be used 
as a first line option instead of other disease modifying therapies, as well as where 
other treatments have not been effective and preferably earlier rather than later (4.3). 
The clinicians pointed out that this would include those who had been on 
natalizumab and for whom no other treatments are currently recommended. Given 
this advice and the proven efficacy of alemtuzumab the MS Society sincerely hopes 
that the Committee will change its current view not to recommend alemtuzumab for 
rapidly evolving severe and highly active relapsing remitting MS. 
                                                 
1 Heinonen R, Brown D, Holloway E. Perspectives of people with MS on relapses and disease modifying drugs. MS Society, 
2010. 
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There is a clear professional consensus that treating people with MS early with the 
most effective treatment is essential to preserve people’s quality of life and as stated 
in the ACD, ‘any delay in relapse and progression of disability … would have a 
positive impact on the lives of people with MS’ (4.2). Removing the option of any one 
effective treatment would be to reduce the possibility that people find a treatment that 
works for them (in efficacy and tolerance levels) and condemn some people 
unnecessarily to a life governed by debilitating relapses and the accumulation of 
disability as well as an increased reliance on health and social care services. 
 
 
3. The value of innovation  


 
As the Committee is aware, current first line treatments for relapsing remitting MS 
are administered by injections weekly or several times a week or monthly infusions, 
while alemtuzumab is an annual intravenous infusion taking 5 consecutive days in 
the first year and 3 consecutive days 12 months later (some people requiring further 
infusions in later years). The Committee concluded that a reduction in the frequency 
of treatment would have a positive impact on the lives of people with MS and their 
families (4.2) and that alemtuzumab provides a step change in the treatment of 
relapsing remitting MS (4.14), views with which the MS Society would wholly agree.  
 
In addition, alemtuzumab has been shown to reduce the risk of sustained 
accumulation of disability and also provides the first MS treatment option that does 
not have to be discontinued for a person to have children (4.7). 
 
As the Kennedy report recommended, innovation should be considered and 
appropriately weighted as part of the decision making process. Alemtuzumab meets 
many of the health-related benefits criteria listed by Kennedy2 including: 
 


• the ability to offer a different mode of administering a drug – in this case, an 
annual infusion rather than an injection or monthly infusion for first-line 
treatment; 


• improvement in quality of life including enjoyment of greater dignity and 
independence – this treatment will give people with MS and their carers 
greater freedom; 


• the ability to minimise the social visibility of disease or care – an annual 
infusion is less disruptive than injections required daily or several times a 
week, or a monthly infusion. 


 
It is not clear from the ACD to what extent the above factors have formally been 
taken into account by the committee, or how each may have been weighted in the 
decision making process.  
 
In our survey, the responses indicated a preference for a therapy that would easily fit 
in a person’s everyday life and normal activities, without debilitating side effects, 
enabling them to stay in paid employment and to be able to care for their family 


                                                 
2 Kennedy I. Appraising the value of innovation and other benefits: a short study for NICE. 2009. 
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rather than being cared for3. The Committee heard from the patient expert who gave 
evidence that alemtuzumab’s administration schedule was preferable to weekly or 
daily self-administered injections with beta interferons, which to her would have been 
a constant reminder of her MS (4.3). The patient expert also explained that she had 
been given enough information during the initial stages of treatment to help her 
understand that monitoring would be essential to prevent adverse events (4.7). 
 
 
4. Wider benefits of treatment 


 
The ACD concludes that alemtuzumab has the potential to benefit people with 
relapsing remitting MS and their families (4.3) and that relapsing remitting MS can 
have a substantial negative impact on quality of life and activities of daily living (4.2). 
The clinicians told the Committee that the potential benefits of alemtuzumab to 
quality of life are ‘considerable’ (4.7). However, there are additional wider benefits of 
alemtuzumab to which we feel strongly that NICE should give more consideration. 
 
As the Kennedy report4 stated, the wider benefits that should be taken into account 
include: 
 


• ability to join the workforce 
• staying in work and reducing absenteeism 
• independence and wellbeing for carers 
• reduction in social care and welfare costs 
• increased tax revenue 


 
Symptoms of MS, including the emotional and physical impact of MS relapses, have 
a significant effect on people’s ability to care for families and to carry out paid 
employment. The restriction of this ability during a relapse is of great concern and 
importance to people with MS. Research has shown that 37 per cent of people in 
paid employment take more than two weeks off work during a relapse5.  
 
This evidence is backed up by the Work Foundation Report which found that on 
average 37 per cent of people with ‘mild’ MS are working and many more have had 
to change or quit their jobs due to the fluctuating nature of their MS6. It also reported 
that 44 per cent of people with MS in the UK retire early, in comparison with the 35 
per cent European average, and up to 80 per cent of people with MS retire within 15 
years of diagnosis, severely shortening the working lives of young adults7.  
 
Alemtuzumab offers the potential for many people to continue working and to 
contribute to society. The current first-line options administered by injection can 


                                                 
3 Heinonen R, Brown D, Holloway E. Perspectives of people with MS on relapses and disease modifying drugs. MS Society, 
2010. 
4 Kennedy I. Appraising the value of innovation and other benefits: a short study for NICE. 2009. 
5 Data from Zajicek JP, Ingram WM, Vickery J, Creanor S, Wright DE, Hobart JC. Patient-orientated longitudinal study of 
multiple sclerosis in south west England (The South West Impact of Multiple Sclerosis Project, SWIMS) 1: protocol and baseline 
characteristics of cohort. BMC Neurol. 2010 Oct 7;10:88. PubMed PMID:20929556; PubMed Central PMCID: PMC2966453 
6 Bevan S, Zheltoukhova K, McGee R, Blazey L. Ready to Work? Meeting the Employment and Career Aspirations of People 
with Multiple Sclerosis. London: Work Foundation, 2011. 
7 ibid 
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severely restrict people in what they can do, and force affected individuals to reduce 
their working hours or stop employment altogether.  
 
Enabling a person to live more independently, experience fewer relapses and require 
less care and support would improve their lives as well as their carers’. The Work 
Foundation report found that ‘Professional careers of 57 per cent of relatives are 
adversely affected by MS of a family member’8. The MS Society believes that a wider 
view must be taken when assessing the cost and benefits of alemtuzumab.  
 
 
5. Cost-effectiveness 


 
We strongly believe that the evidence supports alemtuzumab as a cost-effective 
treatment, including the following conclusions from the Evidence Review Group 
(ERG): 
 


• The ERG’s own preferred base case approach resulted in alemtuzumab 
dominating subcutaneous interferon beta-1a (3.28). 


• All of the ERG’s sensitivity analyses showed that alemtuzumab was a cost 
effective treatment. 


• The ERG carried out exploratory analyses for the subgroup with highly active 
relapsing remitting MS despite interferon use, and the subgroup with rapidly 
evolving severe relapsing remitting MS, and showed that ‘alemtuzumab 
continued to dominate fingolimod and natalizumab’ (3.31). 


 
Given the potential of alemtuzumab to improve health outcomes without placing a 
greater burden on the tax payer or the NHS, we believe it would be perverse not to 
provide this medicine on the NHS. 
 
 
Final comments 
 
While the MS Society believes that there is sufficient evidence for the Committee to 
recommend the use of alemtuzumab, we urge the manufacturer to meet NICE’s 
requests for further clarification and analyses in time for the second Appraisal 
Committee meeting on 21 January 2014. 
 
The available evidence has merited alemtuzumab to be licensed in the EU. The MS 
Society stresses that it should be made available in line with this licence, without any 
restrictions for certain populations of people with relapsing remitting MS. 
 
If the Committee accepts that alemtuzumab dominates other current options, and 
given the benefits to patients and the innovative nature of the treatment, this would 
logically lead the appraisal to reach a positive outcome for people with MS. 
 
If you would like any further information about the points raised in this submission, 
please contact xxxxxxxxxxxx, xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx, MS Society – 
xxxxxxxxxxxxx or xxxxxxxxxxxxx. 
                                                 
8 Bevan S, Zheltoukhova K, McGee R, Blazey L. Ready to Work? Meeting the Employment and Career Aspirations of People 
with Multiple Sclerosis. London: Work Foundation, 2011. 
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NICE appraisal consultation document for alemtuzumab [ID539] 
 
Response from the Multiple Sclerosis Trust and UK Multiple Sclerosis 
Specialist Nurse Association 
 
9th January 2014 
 
Please find below comments from the MS Trust and UKMSSNA in relation to the 
Appraisal Consultation Document (ACD) for alemtuzumab, published in December 
2013.  The ACD states that the Appraisal Committee is minded not to recommend 
alemtuzumab for the treatment of relapsing-remitting multiple sclerosis (MS). 
 
Our submission will address the following areas, as set out in the ACD, namely: 
 


a) Has all of the relevant evidence been taken into account? 
b) Are the summaries of clinical and cost effectiveness reasonable 


interpretations of the evidence? 
c) Are the provisional recommendations sound and a suitable basis for guidance 


to the NHS? 
d) Are there any aspects of the recommendations that need particular 


consideration to ensure we avoid unlawful discrimination against any group of 
people on the grounds of gender, race, disability, age, sexual orientation, 
religion or belief? 


 
We do not believe that there are any points relating to item D.  All our points relate to 
the first three items for consideration. 
 
 
The MS Trust and UKMSSNA are extremely disappointed that the Committee is 
minded not to recommend alemtuzumab for adults with relapsing-remitting multiple 
sclerosis.  Our interpretation of the ACD is that the Committee's concerns centre 
around two main aspects: 
 


• unable to support a recommendation for alemtuzumab in rapidly evolving severe 
(RES) or highly active despite treatment (HA) subgroups (4.9, 4.22) 


 


• unable to determine the cost effectiveness of alemtuzumab compared with other 
disease-modifying treatments (4.22) 


 
 
Our comments focus on these two major issues. 
 







 
1. Rapidly evolving severe and highly active despite treatment subgroups 


 
The MS Trust and UKMSSNA is particularly concerned that the Committee is 
unable to support a recommendation for alemtuzumab in rapidly evolving 
severe (RES) or highly active despite treatment (HA) sub-groups.    


 
With regard to RES and HA, we have commented in previous technology 
appraisal submissions to NICE that these are artificial sub-groups created to 
facilitate licensing of natalizumab and fingolimod.  In clinical practise, these 
sub-groups overlap and represent the upper end of a spectrum of disease 
activity in relapsing-remitting MS, characterised by more frequent and more 
disabling relapses which may not be controlled by initial treatment with beta 
interferon drugs or glatiramer acetate.  Failure to reduce the number and 
severity of relapses has a devastating impact both in the short and long term. 
 
High disease activity relapsing-remitting MS should be a priority treatment 
group for disease modifying treatments.  These are precisely the patients who 
have the most to gain from the very effective reduction in relapse rates and 
stabilisation (and in some cases reversal) of disability seen with alemtuzumab 
which would offset the greater risk of side effects.  This is the group of 
patients for whom clinicians have been prescribing alemtuzumab off-licence 
and clinical experience has shown it to be a very effective treatment for these 
people.  Furthermore, the ERG's own exploratory analyses of the cost 
effectiveness of treating HA and RES sub-groups found that alemtuzumab 
dominated both fingolimod and natalizumab treatments (3.31). 
 
As the treatment paradigm for relapsing remitting MS evolves, there is greater 
clinical emphasis on induction therapy, dampening down inflammation with a 
goal of eliminating all evidence of disease activity, both clinical and MRI. Early 
treatment is therefore key, particularly when there is evidence of aggressive 
disease. The trade-offs between clinical benefit and burden of potential side-
effects and ongoing monitoring may also be more acceptable for patients who 
have experienced more of the impact of relapses. 


 
The Committee heard from specialists about the importance of offering 
alemtuzumab ‘at an earlier rather than a later stage in the disease’ (4.4) and 
also to those ‘for whom other disease-modifying treatments have not been 
effective’ (4.4). The exclusion of RES and HA sub-groups from the guidance 
effectively leaves the very groups who might most benefit from the treatment 
ineligible. This would not serve the interests of people with relapsing-remitting 
MS.  Given, this, we are surprised that the Committee did not at least request 
further consideration and analysis of clinical benefit for these sub-groups. 


 
No head-to-head trials have compared natalizumab or fingolimod directly with 
alemtuzumab, but indirect comparison indicates that alemtuzumab has a 
similar efficacy to these two drugs (3.8).  The most substantial use of 
alemtuzumab off-licence has been in place of natalizumab and fingolimod. 
 


 
2. Economic model 


 
Our interpretation of the ACD is that the Committee's concerns centre on 
uncertainty over the manufacturer's economic model and felt it was unable to 
determine the cost effectiveness of alemtuzumab compared with other 







disease modifying treatments (4.22).  The Committee has presented a series 
of questions for the manufacturer but has not been clear about the 
implications of the results of the additional analyses or what further evidence 
this is expected to provide. 
 
We recognise that a key responsibility of the Committee is to establish 
whether a new treatment represents a cost-effective use of NHS resources.  
Our own reading of the ACD, both from the summaries of the manufacturer's 
submission and the ERG comments, would suggest that certain changes 
made by the ERG to the economic model resulted in alemtuzumab 
dominating (being less costly and more effective than interferon beta-1a) with 
a cost saving of £852 per QALY gained (3.28).  Further manipulation of the 
economic model generated ICERs per QALY gained of £1013 to £8336 
(3.29), elsewhere described as mostly below £10,000 (4.22).  This falls well 
within the NICE QALY threshold of £20,000-30,000.   
 
However, further manipulating the economic model to create a worst case 
scenario generated an ICER of £1,200,000 (4.22).  In all the NICE technology 
appraisals for multiple sclerosis disease modifying drugs, the health 
economics of MS have proved very difficult to model.  How do the 
assumptions behind this worst case scenario reflect a real world situation?  
Should an extreme outcome of this sort be disregarded or should it disallow 
evidence which clearly demonstrates value for money to the NHS?    


 
The Committee acknowledges that alemtuzumab's administration schedule 
and reduction in relapse rates represents a "step change in the treatment of 
relapsing-remitting multiple sclerosis" (4.14).  Furthermore, the Committee 
concluded that "on the basis of improvements in sustained accumulation of 
disability at 6 months in the trials and in relapse rates, alemtuzumab was a 
more clinically effective treatment for relapsing-remitting MS than 
subcutaneous interferon beta-1a" (4.8).  The ERG's own analyses in different 
scenarios found that alemtuzumab dominated or gave ICERs of less than 
£10,000 compared to interferon beta 1a.  On the face of that evidence, that 
the drug is clinically effective and cost-effective, that is has a positive effect 
on health outcomes and delivers value for the health service, it seems 
perverse that NICE would not recommend the drug for use in the NHS.  
 


 
3. People with relapsing-remitting multiple sclerosis currently have very limited 


treatment options.  The committee heard from both clinical and patient 
experts about the importance of access to a range of medicines, particularly 
for those who are unable to tolerate current treatments which are associated 
with significant side effects as well as injection site reactions. 


 
Despite the overall efficacy of current treatments for preventing MS relapses, 
any one of them can simply fail to work in a particular patient, or cause 
debilitating side effects.  Clinicians lack tools to predict who would respond 
well to a specific therapy.   
 
Four of the five current first line treatments (Avonex, Betaferon, Extavia and 
Rebif) have the same mechanism of action.  If a patient fails to respond to 
one of these drugs or develops side effects, glatiramer acetate is the only 
alternative treatment with a different mechanism of action. 
 







All of the current first line treatments are self-injected.  Through supporting 
people who are taking the current first line treatments, the MS Trust is 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, delays initiating 
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.   
 
Alemtuzumab has a unique administration schedule, it acts in a different way 
to the current disease modifying drug therapies, and has a different profile of 
side effects.  It will significantly enhance the range of treatments available to 
people with relapsing-remitting MS, providing a genuine alternative to the 
current therapies. 
   


 
Conclusion 
 
As stated in the ACD, clinical specialists considered that in clinical practice, 
alemtuzumab would be used instead of other disease modifying treatments and 
preferably at an earlier rather than a later stage in the disease (4.4).  Alemtuzumab 
would also be offered to people for whom other disease modifying treatments have 
not been effective and for whom there are no other treatment options currently 
recommended.  Alemtuzumab has efficacy greater than current first line treatments 
(beta interferon drugs, glatiramer acetate and teriflunomide), and approximately 
equivalent, or greater, efficacy than fingolimod and natalizumab.   The Committee 
heard from clinical experts (4.4) that alemtuzumab is "not for everyone" and 
acknowledges that some people are willing to accept the risks of alemtuzumab 
treatment and adhere to the monitoring schedule (4.7).  The committee concluded 
that alemtuzumab would be a valuable treatment option for selected patients. 
 
Research evidence demonstrates the importance of active, early treatment of 
relapsing-remitting MS to prevent axonal damage and avoid irreversible disability. 
The European Commission has licensed alemtuzumab for active relapsing-remitting 
MS, defined by clinical or MRI features.  The difficulty in calculating cost 
effectiveness of MS drugs is well recognised, particularly as the trial data does not 
address the long term benefits of treatment. 
 
The MS Trust encourages the Committee to recognise that alemtuzumab would be 
an important addition to the small range of available disease modifying therapies for 
MS. 
 
As with other disease modifying therapies, alemtuzumab should be prescribed by 
neurologists, with commencement of therapy and ongoing monitoring provided by 
specialist MS nurses. 
 
 


 








 
 


	
  
Sunday	
  9th	
  February	
  2014	
  
	
  
	
  
To	
  Whom	
  It	
  May	
  Concern	
  
	
  
Re:	
  Multiple	
  sclerosis	
  (relapsing-­‐remitting)	
  -­‐	
  alemtuzumab	
  [ID539]	
  
	
  
My	
  name	
  is	
  xxxxxxxxxxxxx	
   and	
  I	
  am	
  aged	
  31.	
  I	
  was	
  diagnosed	
  with	
  relapsing	
  
remitting	
  multiple	
  sclerosis	
  (MS)	
  in	
  2004.	
  	
  
	
  
I	
  started	
  on	
  interferon	
  beta-­‐1a	
  (Rebif)	
  in	
  2005,	
  however,	
  due	
  to	
  the	
  frequency	
  
and	
  severity	
  of	
  my	
  relapses,	
  it	
  was	
  agreed	
  that	
  highly-­‐effective	
  treatment	
  would	
  
be	
  the	
  most	
  appropriate	
  way	
  of	
  managing	
  my	
  condition.	
  In	
  2006,	
  I	
  had	
  a	
  course	
  
of	
  mitoxantrone	
  in	
  combination	
  with	
  glatiramer	
  acetate	
  (Copaxone).	
  The	
  effects	
  
of	
  mitoxantrone	
  began	
  to	
  wear	
  off	
  and	
  I	
  had	
  several	
  aggressive	
  relapses.	
  In	
  2011	
  
I	
  began	
  on	
  natalizumab	
  (Tysabri).	
  
	
  
In	
  October	
  2013	
  I	
  discovered	
  that	
  I	
  had	
  converted	
  to	
  being	
  JC	
  virus	
  positive	
  and	
  
was	
  strongly	
  advised	
  to	
  stop	
  taking	
  natalizumab,	
  as	
  my	
  previous	
  
immunosuppressant	
  use	
  and	
  the	
  24+	
  monthly	
  natalizumab	
  infusions	
  meant	
  I	
  
was	
  now	
  in	
  the	
  high	
  risk	
  category	
  for	
  contracting	
  the	
  rare	
  and	
  sometimes	
  fatal	
  
viral	
  brain	
  disease,	
  progressive	
  multifocal	
  leucoencephalopathy	
  (PML).	
  
	
  
I	
  have	
  spoken	
  with	
  my	
  neurologist	
  in	
  Leeds,	
  along	
  with	
  leading	
  MS	
  specialist	
  
neurologists	
  in	
  London	
  and	
  Cambridge	
  who	
  have	
  all	
  advised	
  that,	
  to	
  keep	
  my	
  MS	
  
in	
  remission,	
  alemtuzumab	
  is	
  the	
  only	
  comparable	
  alternative	
  to	
  natalizumab.	
  
	
  
I	
  am	
  writing	
  to	
  strongly	
  urge	
  NICE	
  to	
  make	
  alemtuzumab	
  available	
  to	
  patients	
  
with	
  active	
  relapsing	
  remitting	
  MS	
  in	
  the	
  UK,	
  including	
  patients	
  in	
  similar	
  
exceptional	
  circumstances	
  who	
  due	
  to	
  being	
  in	
  the	
  high	
  risk	
  category	
  have	
  been	
  
forced	
  to	
  stop	
  taking	
  natalizumab.	
  
	
  
I	
  am	
  currently	
  leading	
  a	
  normal	
  life,	
  working	
  full	
  time	
  and	
  am	
  desperate	
  for	
  this	
  
to	
  continue.	
  I	
  am	
  terrified	
  about	
  what	
  could	
  happen,	
  and	
  the	
  societal	
  burden	
  I	
  
may	
  become,	
  if	
  I	
  was	
  left	
  with	
  no	
  option	
  but	
  to	
  take	
  a	
  treatment	
  with	
  lower	
  
efficacy.	
  	
  
	
  
Yours	
  faithfully	
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Mr Boyson 
Programme Director, Centre for Health Technology Evaluation 
1st Floor 


10 Spring Gardens 
London 
SW1A 2BU 
 
9 January 2014 
 


Sent via email to:  TACommB@nice.org.uk 


 
Dear Mr Boyson, 
 
RE:  NICE - ACD - Multiple Sclerosis (relapsing-remitting) - alemtuzumab [ID539] 
 
The ABN has been asked for its views on the provisional consultation position NICE has indicated 


concerning alemtuzumab. 
 
The ABN unequivocally opposes the provisional position statement indicating that NICE is minded not 
to approve alemtuzumab for NHS prescription. 
 
The vast majority of the concerns raised and detailed information and clarification required by NICE 
concerning alemtuzumab centre on aspects of modelling: this appears to be directed principally 


towards the parent company, and we do not believe this to be within our remit. One point of exception 
would be to draw attention to the peer-reviewed published evidence that alemtuzumab can reduce 
disability in MS, a positive change that we believe was not accommodated within the models used. 
 
Additionally, however, the ABN would want to remind NICE that the efficacy data supporting 


alemtuzumab indicate that it is one of the most potent agents currently available to treat relapsing 


remitting multiple sclerosis – and we believe the vast majority of MS experts around the world would 
share this view. It also appears to be the only licensed agent capable of inducing long term remission 
in MS, i.e. 5 years and possibly longer.  We should emphasise that it has been approved and 
licensed in the EU, and is available and being used extensively outside the UK. To put UK patients in a 
position of not having access to such an important and effective agent so widely available elsewhere in 
the EU would be extraordinary; it would have no support from the ABN. 
 


Finally we would wish NICE in particular to reconsider their extraordinary currently-declared position 
which appears to accept in principle the evidence for using alemtuzumab in active relapsing-remitting 
multiple sclerosis, while doubting the case for its use in highly active disease. This may make sense for 
health economists, but for clinicians this lacks authenticity: recommending a potent drug with 
significant side effects for patients with modestly active disease but not those whose future is most 
threatened by their disease would not be a sustainable position; and attempting to synthesise 
guidelines which recommended a drug for active disease but explicitly exclude those with ‘too active’ 


MS would be a challenge as difficult as it was untenable. 
 


Yours sincerely, 
 
 


pp 


 
 
 
Association of British Neurologists 
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National Institute for Health and Care Excellence 


 
Single Technology Appraisal (STA) 


  
Alemtuzumab for the treatment of relapsing-remitting multiple sclerosis 


[ID539] 
  


 
Royal College of Nursing 
 
 


Introduction 


The Royal College of Nursing (RCN) was invited to review the Appraisal 


Consultation Document (ACD) for Alemtuzumab for the treatment of 
relapsing-remitting multiple sclerosis 


 


The document was circulated to nurses who care for people with multiple 


sclerosis for their views.   


 


Appraisal Consultation Document – RCN Response  
 


The Royal College of Nursing welcomes the opportunity to review this 


document.    The RCN’s response to the questions on which comments were 


requested is set out below: 


 
i)        Has the relevant evidence been taken into account?    
 
 


The summary of the evidence review seems reasonable. 


 
 
ii)      Are the summaries of clinical and cost effectiveness reasonable 


interpretations of the evidence? 
 


Cost effectiveness:  There seems to be a great disparity between the 


figures. On the one hand the model suggests that the cost is in the 
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region of £10,000 (low enough for NICE to recommend this treatment as 


it costs less than the 20 - 30 k threshold), however, later it discusses a 


cost of over a million pounds.  This is a tremendous leap and could lead 


to some confusion or misinterpretation.  We would suggest that clarity is 


definitely required in this area in order to truly give an unbiased view. 


 
iii) Are the provisional recommendations sound and a suitable basis 


for guidance to the NHS? 
 


We note the recommendation that the committee is not minded to 


recommend the use of this health technology for the target population, 


that is, for treating adults with relapsing–remitting multiple sclerosis with 


active disease defined by clinical or imaging features.  


 


We also note that the Committee has recommended that NICE requests 


further clarification and analyses from the manufacturer on various 


points, to be made available for the second Appraisal Committee 


meeting.  We welcome this.  


 


We note that the manufacturer has marketing authorisation for the 


technology to be used in highly active disease i.e. in line with Tysabri 


and Gilenya.  


 


We would ask that the committee in considering the further information it 


is requesting from the manufacturers, also reviews and reconsiders the 


decision that the drug should not be given in the highly active or rapidly 


progressing MS.    We would ask that any guidance issued is in line with 


the current clinical pathway. 
 


 


iv) Are there any aspects of the recommendations that need particular 
consideration to ensure that NICE avoids unlawful discrimination 
against any group of people on the grounds of race, gender, 
disability, religion or belief, sexual orientation, age, gender 
reassignment, pregnancy and maternity? 


 
We are not aware of any specific issue at this stage.  We would ask that 


any guidance issued should show that an equality impact analysis has 
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been considered and that the guidance demonstrates an understanding 


of issues relating to all the protected characteristics where appropriate.       








From: xxxxxxxxxxxxxx <xxxxxxxxxxxxxxxxxxxxxxxxx> 
Sent: 09 January 2014 10:22 
To: TA Comm B 
Subject: ACD - Multiple sclerosis (relapsing-remitting) - alemtuzumab [ID539] 
 
Dear Sir/Madam 
 
I am just writing to inform you that the Royal College of Pathologists has no comments to make on the 
ACD for the above technology appraisal. 
 
Kind regards 
 
xxxxxxxxxxxxxx 
xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx 
The Royal College of Pathologists 
2 Carlton House Terrace 
London, SW1Y 5AF 
Tel: xxxxxxxxxxxxx 
Fax: xxxxxxxxxxxxx 
Website: www.rcpath.org 
 
 
------------------------------------------------------------------------------ 
This email and any files transmitted with it are confidential and are intended solely for the use of 
the individual(s) to whom they are addressed. If you have received this email in error please 
notify postmaster@rcpath.org and delete the material from your computer. The Royal College of 
Pathologists gives no warranty as to the accuracy or completeness of this email after it is sent 
over the Internet and accepts no responsibility for changes made after it is sent. Any opinion 
expressed in this email may be personal to the author and may not necessarily reflect the 
opinions of the College. We have taken precautions to minimise the risk of transmitting software 
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From: xxxxxxxxxxxxxx <xxxxxxxxxxxxxxxxxxxxxxxxx> on behalf of MB NICE Sponsor 
Team <mbnicesponsorteam@dh.gsi.gov.uk> 


Sent: 09 January 2014 08:25 
To: TA Comm B 
Cc: xxxxxxxxxxxxxxx 
Subject: NICE: ACD - multiple sclerosis (relapsing-remitting) - alemtuzumab [ID539]: 
 
Dear NICE 
  
Thank you for the opportunity to comment on the appraisal consultation document for 
the above single technology appraisal. 
  
I wish to confirm that the Department of Health has no substantive comments to 
make, regarding this consultation. 
  
Many thanks and best wishes 
  
xxxxxxxxxxx 
NICE Sponsor Team 
Department of Health 
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Dear Jeremy 
Please find our comments upon the Alemtuzumab model below. 
We have not used the tabulated format as our comments are general and we have not re run the model to 
produce results based upon these comments.  However, we feel that re analysis incorporating the changes 
suggested by these comments would be desirable. 
 
 


Alemtuzumab for treating relapsing forms of multiple sclerosis [ID539]:  Manufacturers Model 
 


Biogen Idec would like to thank the National Institute for Health and Care Excellence (NICE) for the opportunity 
to review and comment on the Appraisal Consultation Document (ACD) for alemtuzumab for treating relapsing 
forms of multiple sclerosis.  Our comments are in relation to the robustness of the health economic model for 
alemtuzumab, whereby we support the case for additional analysis to be conducted in order to reduce the 
uncertainty around the clinical and cost-effectiveness of alemtuzumab, when compared to other available 
treatments. 
 
MODEL STRUCTURE 
The overall structure appears consistent with previous models used in previous NICE appraisals based on EDSS; 
however, we note that the structure does not allow for the regression of disability between EDSS states. 
Excluding regression will result in the patient population progressing more rapidly to higher EDSS states and 
SPMS than it would be expected under real-world conditions. This has an impact on the reliability of the ICER 
of  alemtuzumab versus other available comparators.  
 
MTC RESULTS 
The hazard ratios and relative rates of relapses are difficult to interpret and threaten the face-validity of the 
model; for example, the hazard ratio for Betaferon is 1.21, with BSC 1.0. Particular attention should be paid to 
the results showing interferon1-b having worse clinical outcomes than BSC. 
Further, the MTC treatment effects do not appear to be consistent with the head-to-head studies available, 
which threatens the predictive validity of the MTC. 
 
MONITORING AND ADMINISTRATION ASSUMPTIONS.  
Assumptions on the use of resources for the monitoring  and administration of alemtuzumab appear 
reasonable. However the monitoring has not allowed any MRI costs for alemtuzumab, which would be 
expected especially in the first year. It is recommended that MRI be considered for inclusion in the model for 
alemtuzumab including any associated costs such as a neurology visit.  
 
ADVERSE EVENTS 
The adverse events rates unduly bias in favour of alemtuzumab.  A comprehensive and transparent list of 
adverse events for alemtuzumab should be provided and included in the MTC analyses by the manufacturer. In 
particular the adverse event rates for human papillomavirus infection, including cervical dysplasia (2%) and 
superficial fungal infections (12%) should be considered.   


The long term effects of alemtuzumab on immune function and the potential for thyroid malignancy is 
unknown but could potentially incur additional costs and disutility. Long-terms results for a cohort of patients 
are available but unpublished. These should be incorporated to validate the predictive aspect of the model.  


 
Yours sincerely, xxxxxxxx. 
 


 








 


 


  


 


Novartis Pharmaceuticals UK Limited 
Frimley Business Park 
Frimley 
Camberley 
Surrey 
GU16 7SR 
 
 
 
 
6th January 2014 
 
Dear Members of Technology Appraisal Committee B, 
 
Re: NICE Appraisal Consultation Document: Alemtuzumab for the treatment of relapsing-
remitting multiple sclerosis 
 
Novartis would like to thank the National Institute for Health and Care Excellence (NICE) for the 
opportunity to respond to the draft appraisal consultation document (ACD) for alemtuzumab. We 
would also like to commend NICE for their overall rigorous approach to the consideration of the 
evidence and the request for extensive additional economic analyses in this case, which we feel are 
wholly justified given the evidence presented for this therapy. 
 
We do have several points that we would like to raise with the Committee, however. The most 
important of these relate to the populations that are used in the comparison of alemtuzumab to 
fingolimod and the additional analysis requested on long-term retreatment rates. Please find our 
points detailed below: 
 


1. Populations used in the Comparisons to Fingolimod 


Inappropriate consideration of fingolimod  


The manufacturer’s submission for alemtuzumab is based around first line treatment of the active 
RRMS population, defined by this therapy’s marketing authorisation. This does not represent the 
same population for which fingolimod is licensed and recommended by NICE: patients with highly 
active RRMS despite beta interferon treatment. The manufacturer’s economic analysis for 
alemtuzumab versus fingolimod and natalizumab uses the whole RRMS population and compares the 
treatments as first line (Section 3.17), which is inappropriate given fingolimod’s marketing 
authorisation and NICE recommendation as described above. Although it is reported that the 
manufacturer does acknowledge that fingolimod and natalizumab are restricted by their marketing 
authorisations to the specific high disease activity subgroups, we feel that it is still inappropriate and 
misleading to report the results of the whole RRMS first line comparison within the ACD and request 
that this is removed from the report.  
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Validity of the subgroup analysis of alemtuzumab 


We are pleased to read that the Committee has critically appraised the quality and reliability of the 
subgroup analysis for alemtuzumab in patients with highly active disease. We would ask that further 
details of this subgroup analysis, such as the sample sizes, are made available within the ACD so that 
readers can appraise the reliability themselves and understand how the Committee came to their 
decision.  


 
2. Long-term Retreatment Inputs  


It was acknowledged in the ACD that the manufacturer’s inputs for retreatment in the economic 
model may not reflect the situation in actual clinical practice. We are glad that NICE have requested 
that the manufacturer investigate this important issue further.  
 
The ACD states that “The Committee heard from the clinical specialists that in the trials, the 
percentage of people who needed a third course [of alemtuzumab] was greater than the percentage 
who needed a fourth course, and that the trend of fewer people needing successive courses lasted 
up to 7 years (the median follow-up time for which data were available).”  We have a few concerns 
over this statement: 
 


a) Firstly, we are not aware of trial data for alemtuzumab that extends to 7 years, so would 
hope that the Committee is planning to look carefully into the source of this data, including 
the methodology of its collection, the potential biases that may occur, the sample size and the 
patient characteristics.  We feel that it would be appropriate for a brief appraisal of this data 
source and its limitations to be included in the final report. 
 


b) Secondly, we are unsure how the Committee is interpreting the need for a “time-dependent 
rate of re-treatment” in their request for this to be applied in the model. We agree that the 
rate of re-treatment is likely to be time-dependent: the risk of requiring a retreatment with 
alemtuzumab is expected to increase over time spent on treatment. This is supported by 
Alisdair Coles’ statement that more patients would experience relapses and hence require re-
treatment towards the end of the 7 year period than in years 3 or 4. We hope, therefore, that 
the Committee has requested an increasing rate of re-treatment over time, rather than a 
decreasing one. We note that this does not preclude a trend for fewer people needing 
successive courses, as is also supported by the evidence; it simply means that following each 
course, there will be a time-dependent increasing rate of re-treatment. 
 


c) Thirdly, we would like to clarify our concern over whether the reference to 7 year data 
prevents re-treatments after 7 years from being included in the model. Whilst we 
acknowledge that retreatment rates in the long term are uncertain due to the lack of long-
term data, some retreatment beyond 7 years would be expected and we feel that this should 
be investigated in the economic model. In cases of uncertainty, we were under the 
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impression that conservative assumptions should be applied, which in this case would be a 
high retreatment rate in the long term (ie. beyond 7 years). 
 
 


3. Monitoring  


We have several points for consideration with regards to monitoring costs and adherence to 
monitoring: 


a) We are surprised that the monitoring costs for alemtuzumab used in the model are reported 
as lower than those for fingolimod and natalizumab for year 1, and lower than all DMTs, 
including beta-interferon and glatiramer acetate, in years 2+. This does not appear consistent 
with the extent of discussion on monitoring requirements for alemtuzumab at the NICE 
Committee meeting where all the clinical experts agreed that monitoring is a considerable 
issue. For example, the risk of experiencing a serious thyroid adverse event with this therapy 
was noted as increasing from years 2 – 4, which appears to contradict lower monitoring costs 
in year 2. 
 
The summary of product characteristics for alemtuzumab specifies several laboratory tests 
that should be performed for patients who have received this treatment.1 These have been 
costed by the manufacturer (as outlined in the manufacturer’s submission), but given the 
views of the clinical experts, it seems likely that there are additional montoring costs that 
have not been accounted for by the manufacturer. 
 


b) We are disappointed that the ERG has presented its monitoring requirements of 4 visits in the 
first year and 2 annually thereafter as “a worst case scenario”. Alasdair Coles noted that 
monitoring would in fact be higher than this (4 visits in the first 2 years, then 2 visits 
annually with monitoring reset upon retreatment). If this is the monitoring that is required to 
offset the risks associated with use of alemtuzumab then this input should represent the 
basecase of the appraisal and not be presented as the “worst case”.  


 
c) If adherence to monitoring is not maintained, which is highly likely according to both clinical 


experts and patient experts, then side-effects may well be above those seen in clinical trials 
and incorporated in the manufacturer’s model. A further consideration is that monthly 
monitoring may well not identify all serious side-effects of the drugs, for example because 
platelet counts can drop very suddenly in the period between monitoring visits. We are 
unclear whether the model captures these risks. 
 


d) Given the uncertainty over both the long-term safety implications of alemtuzumab and the extent 
of adherence to monitoring that will occur in clinical practice, we propose that, should a positive 
recommendation for alemtuzumab ultimately be provided, NICE consider recommending that a 
dedicated registry is set up to ensure that all safety signals in patients treated with this therapy 
are captured and analysed (as has been done in previous cases, such as in TA1032). This would 
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be the only way for the NHS to be confident that they are adequately monitoring a therapy that 
could have very serious long term side effects that are currently unknown. Furthermore, given 
that there is 7 years of clinical experience for alemtuzumab available from UK patients, it would 
also seem advisable to perform a retrospective review of this data from a pharmacovigilance 
perspective. The need to understand more fully the safety profile of alemtuzumab has been 
highlighted in the recent Food and Drug Administration (FDA) assessment report of this 
intervention in the USA.3  


 


4. Additional Points for Consideration 


We are pleased to see that the Committee is considering issues regarding renal complications and 
post-alemtuzumab treatment with bone marrow transplant (BMT). We have provided some additional 
points for consideration below on each of these topics, which may aid future discussions. We also 
note below a clarification over definitions of high disease activity subgroups. 


Renal complications 


We agree with the Committee that given the clinical experts’ concerns over renal complications, 
these should be included within the economic model. We have noticed, however, that the request for 
analysis focusses only on including the additional costs of renal complications. We hope that the 
utility implications of such serious adverse events are also being considered. 


Bone Marrow Transplant 


It was noted that bone marrow transplant (BMT) is the treatment option most likely to be employed 
following a lack of success with alemtuzumab. We would like to highlight that this is an expensive 
treatment option and one associated with considerable morbidity and mortality.4 We are concerned 
over the impact of introducing alemtuzumab as a routine treatment, where there is a possibility that 
the routine following treatment would be such a drastic intervention as BMT. We also hope that the 
full costs of BMT (approximately £30,000 per procedure in the UK5) and disutility will be incorporated 
into the model. 


Definitions of high disease activity subgroups 


It has come to our attention that the ACD does not fully define the high disease activity 
subpopulations for which fingolimod and natalizumab are indicated and recommended. As not all 
readers of the ACD will be familiar with the difference between highly active disease despite beta-
interferon and rapidly evolving severe RRMS, we would suggest it might be beneficial to clarify the 
full definitions by providing in the ACD the definitions presented in TA1276 and TA2547, or by 
referring to these previous technology appraisals in which the full definitions can be found. 
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Summary 


Novartis are reassured to see that the Committee has critically appraised the evidence for 
alemtuzumab and requested many important additional economic analyses. To summarise the main 
points that we would like to raise to the Committee following review of the ACD: 


• There are cases within the ACD where fingolimod has been considered in a population outside 
of its marketing authorisation, namely in a first-line population and in the whole RRMS 
population. 


• In terms of long-term re-treatment, we hope the Committee will appraise the source of 
evidence for 7 year exposure as cited by the clinical expert and consider the increased risk of 
re-treatment over time. 


• We were surprised that for the monitoring costs used by the manufacturer, the cost for 
alemtuzumab used in the model was reported as lower than that for fingolimod and 
natalizumab for year 1, and lower than all DMTs, including beta-interferon and glatiramer 
acetate, in years 2+, which does not seem consistent with the discussions held at the 
appraisal meeting. Additionally, the ERG has included a lower estimate for neurology visits for 
alemtuzumab patients in their worst case than is expected in clinical practice as stated by one 
of the clinical experts.  


 


Yours sincerely 


 


 


 


xxxxxxxxxxx 


xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx 
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1 Alemtuzumab summary of product characteristics 
2 NICE. Etanercept and efalizumab for the treatment of adults with psoriasis (TA103). Guidance issued July 
2006 (available at: http://publications.nice.org.uk/etanercept-and-efalizumab-for-the-treatment-of-adults-with-
psoriasis-ta103/guidance)  
3 Food and Drug Administration: Center for Drug Evaluation and Research. Peripheral and Central Nervous 
System Drugs Advisory Committee Meeting: Alemtuzumab (BLA 103948\5139) Background Package. 
Novermber 13, 2013. 
4 Daikeler T. et al. Complications of autologous hematopoietic stem cell transplantation for patients with 
autoimmune diseases, Pediatric Research. 2012;71(4 Pt 2):439-44 
5 Tappenden P. et al. Autologous haematopoietic stem cell transplantation for secondary progressive multiple 
sclerosis: an exploratory cost-effectiveness analysis. Bone Marrow Transplant. 2010;45(6):1014-21 
6 NICE. Natalizumab for the treatment of adults with highly active relapsing-remitting multiple sclerosis (TA127). 
Guidance issued August 2007 (available at: http://publications.nice.org.uk/natalizumab-for-the-treatment-of-
adults-with-highly-active-relapsingremitting-multiple-sclerosis-ta127) 
7 NICE. Fingolimod for the treatment of highly active relapsing-remitting multiple sclerosis (TA254). Guidance 
issued April 2012 (available at: http://publications.nice.org.uk/fingolimod-for-the-treatment-of-highly-active-
relapsingremitting-multiple-sclerosis-ta254) 
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Meindert Boysen 


Programme Director, Centre for Health Technology Evaluation 


5th January 2014 


 


Dear Dr Boysen 


Thank you for asking me to comment on the appraisal consultation document for the Single 
Technology Appraisal of Alemtuzumab for the treatment of relapsing-remitting multiple sclerosis. 


In answer to the specific questions asked, all of the relevant evidence has not been taken into 
account; the summaries of clinical effectiveness are not reasonable interpretations of the evidence; 
and the provisional recommendations are not a sound and a suitable basis for guidance to the NHS. 


I agree that the further analyses requested by NICE of the manufacturer in 1.2 of the ACD are 
reasonable and helpful. 


My concern is with the committee’s assessment of the clinical effectiveness of alemtuzumab.  


I agree with its conclusion, in 4.8, that alemtuzumab is a more effective treatment for relapsing–
remitting multiple sclerosis than subcutaneous interferon beta-1a and that it represents a “step 
change in the treatment of relapsing–remitting multiple sclerosis” (4.14).  


However, the decision (4.9) that alemtuzumab should not be recommended for rapidly evolving 
severe multiple sclerosis and highly active relapsing–remitting multiple sclerosis despite interferon is 
not logical, fails to consider the totality of the evidence and contradicts the licence granted by the  
European Medicines Agency, and contemporary concepts on the treatment of multiple sclerosis 
which has established that initial severity of disease predicts disability and requires early 
intervention with the most effective therapies.  


The committee bases its view of alemtuzumab’s efficacy in these two disease subgroups entirely on 
the mixed treatment comparisons reported in 3.8 which showed lower relapse rates on 
alemtuzumab treatment than either fingolimod or natalizumab, albeit without statistically significant 
differences. I recommend that the committee also take into consideration these three points: 


1. In phase 2 or phase 3 trials, neither fingolimod nor natalizumab have shown superior 
efficacy to interferon in terms of preventing the accumulation of disability in multiple 
sclerosis, which is a more important outcome for patients than relapse rate. Yet 
alemtuzumab has achieved this threshold in one phase 2 and one phase 3 trial, for all 
included patients and for those fulfilling the definition of rapidly evolving multiple sclerosis 
(see Table B6.5.6 of the manufacturer’s submission). 


2. Even if alemtuzumab had only equivalent efficacy to fingolimod or natalizumab in the active 
multiple sclerosis subgroups, it would be an attractive alternative for several groups of 
patients, for instance women wishing to become pregnant (not possible whilst under on 
treatment with fingolimod or natalizumab) or those who fear the risk of progressive 







multifocal leucoencephalopathy following natalizumab (which may be as high as 1/90 for 
those with positive JC virus serology after two years of natalizumab therapy). 


3. As the committee recognises, alemtuzumab is a more efficacious drug than interferon with a 
potentially serious safety profile which needs careful management. It is therefore illogical, 
and defies the available evidence from clinical trials, to endorse  its use as first-line therapy 
but not to more aggressive forms of multiple sclerosis that have either failed to be 
controlled on interferon, or for whom interferon is considered futile. Please note that 
conservative decision-makers, such as Health Canada and a few individuals within the 
Committee for Medicinal Products for Human Use of the European Medicines Agency (as 
noted in 4.13), have taken the opposite view, proposing that alemtuzumab should be 
reserved for those with continued disease activity on interferon and other multiple sclerosis 
therapies. Indeed, I imagine that most neurologists in the UK would –if permitted- first use 
alemtuzumab in this situation in place of natalizumab or fingolimod; Genzyme estimate 
>70%  alemtuzumab will initially be used for rapidly evolving severe multiple sclerosis and 
highly active relapsing–remitting multiple sclerosis. However, over time, as physicians  
become comfortable with handling the drug and monitoring programme, I anticipate that – 
if permitted – increasing proportions of treatment-naïve patients will receive the drug.  
 
With best wishes 
 
Alasdair Coles 
University of Cambridge  


 








[Insert footer here]  1 of 2 


Dear Mr Powell 
 
Thank you for sending me the consultation documents for the appraisal of Alemtuzumab for 
relapsing-remitting multiple sclerosis. I’m afraid that despite the best efforts of both Stuart and Heidi 
I was unable to open the Evaluation report and so my comments are limited to the ACD itself – I 
hope that is alright. I have also spoken to the team at the MS Society who were kind enough to put 
me forward as their patient expert for this consultation, and find myself in full and enthusiastic 
agreement with their statement. Obviously their response is an extremely well-considered and 
professional response; I hope that this email is sufficient as the response of a patient to the 
Committee’s decision. 
 
I am hugely disappointed to hear of the initial decision of the Committee following a long meeting 
discussing the benefits of alemtuzumab to patients with RRMS. From a personal perspective as a 
person with relapsing-remitting multiple sclerosis who has received treatment with alemtuzumab I 
can attest to the huge benefit of treatment for my condition, allowing me to be in better health 
(physical and mental) six years following my last regime than I was at diagnosis or for the eighteen 
months following. At diagnosis my MS was both rapidly evolving with fresh symptoms occurring 
frequently, and highly active – and the difference treatment made has been huge. Alemtuzumab 
really does have significant positive effects on the disease, and they last for a significant length of 
time. 
 
I believe that the Committee has been slightly mistaken in some of its conclusions. I fully understand 
the necessity of placing the majority of the focus for decision-making on the cost-effectiveness of a 
new treatment in order to make recommendations to the NHS – as a ‘free at the point of delivery’ 
service, the NHS must absolutely ensure that any drug it is allowed to use provides maximum patient 
benefit for as long as possible, with as few side-effects or harms as possible and for as low a cost as 
can be arranged – but I believe that in their initial decision the Committee have placed themselves in 
the difficult position of having to explain to the MS community (not only here but worldwide, in light 
of similar decisions being made globally) why the ability of a MS patient to choose a treatment has 
been curtailed. The newly revised NHS Charter outlines the rights of patients to be given choice in 
their treatments, and by not recommending alemtuzumab this choice is then limited to the currently 
existing drugs, many of which do not provide the long-term benefits or convenient treatment 
schedule of alemtuzumab. As people also tend to be diagnosed with active disease, then allowing 
the use of alemtuzumab as a first-line treatment would be the best possible outcome – treating the 
condition early in its progress and limiting the accumulation of disability from early relapses is 
paramount for continuing a normal life into the future. 
 
If alemtuzumab is not licensed for use in the NHS, a situation of potential discrimination is also 
established. As the drug has been licensed by the European Medicines Agency then it is available for 
those with private healthcare arrangements, allowing those with the necessary finances to receive 
the drug while still continuing to exclude others who may need it. I appreciate that ‘fairness’ is not 
an economically valid argument, but as those who are diagnosed with MS go on to suffer from other 
economic penalties such as health-related early retirement, increased levels of unemployment and 
costs associated with care, improvements to living conditions etc it seems unduly harsh to add 
‘effective treatment only for those who can pay’ to the list. 
 
Having actually had treatment – having sat in a hospital bed with a cannula dripping alemtuzumab 
into a vein, having suffered from sweats, chills, rigours and rashes, and having gradually realised 
over the course of a few weeks post-treatment how well I felt, I think I can say that the Committee 
has also overstated the side-effects of treatment. As I explained in my initial patient expert 
statement, the treatment does indeed have some immediate adverse effects; however these take 
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place in hospital during treatment, and are easily treated at that point. None were bad enough in the 
first year of treatment to dissuade me from returning for a second year of treatment. The long-term 
side-effects, such as the development of other autoimmune conditions, can be spotted with the 
regular blood testing and if the patient is compliant, can be treated as they arise. I realised during 
the first meeting of the Committee that the list of side effects preyed heavily on people’s minds, but 
there are few MSers I have spoken to who would find anything on that list more problematic than 
their existing condition. Again, it is about choice – people with MS need to be trusted to understand 
the cost-benefit ratio as it applies to their own experience of the condition. They know whether the 
disease or the treatment would be worse for them on an individual level, and must be allowed to 
make their choice – either way.  
 
If the focus, of necessity, has to be on health economic grounds, then perhaps the true cost of the 
disease across a life-course needs to be explored, including periods of unemployment, social and 
care costs, other medications such as for depression and anxiety as well as the rippled-out costs and 
pressures on family and friends. The cost of the drug would be high if it didn’t work so well and offer 
such long-term benefits, but set against the cost of treating relapses and deterioration in a patient, 
the cost seems reasonable to those of us who live with the condition. As there are so few effective 
treatments for MS currently available, it is surely necessary to licence a new one that could benefit 
so many more patients, especially if given as a first-line treatment to protect against early disability 
accumulation. 
 
I will be attending the second Committee meeting on 21st January and look forward to following 
proceedings again. Thank you for your help 
Best wishes 
Helen Burchmore 


 








Comments on the ACD Received from the Public through the 
NICE Website 


 
Name ************ 
Role NHS Professional 
Other role Submitting on behalf of UKCPA - a clinical pharmacy 


membership association 
Location England 
Conflict no 
Notes  
Comments on individual sections of the ACD: 
Section 3 
(The manufacturer’s 
submission) 


"The evaluation of clinical effectiveness focuses mainly on the 
EDSS score which does not capture other symptoms such as 
fatigue, bladder symptoms, cognitive impairment and 
depression. 
 
We agree with the criticism of the ERG that trial data before 
2000 was excluded in the base-case analysis. We are also in 
agreement with the concern regarding pooling of heterogenic 
analysed data. The safety concerns in terms of monitoring and 
the failure to include associated costs for severe adverse 
reactions into the economic analysis have been noted. The 
proposed frequency for monitoring may not be sufficient to 
detect some of the more serious adverse drug reactions and an 
increased frequency of blood tests should be taken into account 
in the cost analysis. The proposed arguments for these 
concerns appear correct and reasonable. 
 
After a careful risk-benefit assessment, Alemtuzumab may still 
need to be considered as a treatment option for patients with 
highly active MS (treatment failure, side effects) before 
supportive care." 


Section 4 
( Consideration of the 
evidence) 


"Yes, the key studies of Alemtuzumab have been identified. 
The limitations of the available trials and related analysis have 
been identified and further information has been requested 
accordingly. A weakness of the evidence was using only 
Rebiff44 in the clinical trials. Long-term safety and efficacy 
beyond the follow-up period remain unclear.  
Appropriate consideration was given to evidence related to 
clinical effectiveness, quality of life and economical aspects as 
well as clinical experts and affected patients and their families.  
 
The reason for the provisional recommendations is clear and, in 
view of the calculated ICER range, understandable." 


 
 
Name ********** 
Role Patient 
Other role I also work as a clinical nurse specialist in the NHs 
Location England 
Conflict no 
Notes  
Comments on individual sections of the ACD: 







Section 4 
( Consideration of the 
evidence) 


As a person living with MS the primary consideration is 
halting/slowing disability accumulation. The longer I can remain 
active, tax paying, etc the least burden. Alemtuzumab 
represents the greatest chance of halting the relentless, 
frightening progression of this disease. Many with MS are 
willing to risk the rare serious side effects. The current 1st line 
treatments are relatively ineffective with regular injections and 
many wearing side effects. Alemtuzumab represents real hope 
of a permanent change to the immune system. I know of many 
NHS treatments that have huge negative associated costs. For 
example a large proportion of in-vitro fertilisation (IVF) 
treatments result in multiple pregnancy. This results in 
admissions to special care baby units, life long disability, 
stillbirth etc. If the years of costs for this consequence of IVF 
were taken into consideration this effective life changing 
treatment for family formation would not be available. I do not 
feel that a very rare serious side effect of Alemtuzumab, eg 
renal failure, should prevent this possibly revolutionary drug 
being used to huge benefit for the majority, allowing us to 
remain active. 


 
 
Name **************** 
Role NHS Professional 
Other role  
Location England 
Conflict no 
Notes "There is lack of transparency in paragraph 4.9. (and in the 


ACD as a whole) on why the Committee was not convinced of 
the efficacy of alemtuzumab in these subgroups based on the 
MTC results. The results quoted in this paragraph relate to 
efficacy relative to fingolimod and natalizumab but it is not 
explained why these results leads to a conclusion that 
alemtuzumab is not efficacious in these subgroups.The impact 
of not being able to use this medication in the highly 
active/rapidly evolving group will ultimately result in inevitable 
cns damage which would have been prevented with 
alemtuzumab use. This medication has a place for patients who 
require substantial relapse reduction to avoid irretrievable 
disability. 
There is lack of transparency in paragraph 4.9. (and in the ACD 
as a whole) on why the Committee was not convinced of the 
efficacy of alemtuzumab in these subgroups based on the MTC 
results. The results quoted in this paragraph relate to efficacy 
relative to fingolimod and natalizumab but it is not explained 
why these results leads to a conclusion that alemtuzumab is not 
efficacious in these subgroups." 


Comments on individual sections of the ACD: 
Section 1 
(Appraisal Committee's 
preliminary 
recommendations) 


"The EMA did not identify any issues in relation to alemtuzumab 
efficacy varying between highly active and non-highly active 
patients 
 
  
 







 The EMA did not identify any issues in relation to alemtuzumab 
efficacy varying between highly active and non-highly active 
patients" 


Section 4 
( Consideration of the 
evidence) 


There is lack of transparency in paragraph 4.9. (and in the ACD 
as a whole) on why the Committee was not convinced of the 
efficacy of alemtuzumab in these subgroups based on the MTC 
results. The results quoted in this paragraph relate to efficacy 
relative to fingolimod and natalizumab but it is not explained 
why these results leads to a conclusion that alemtuzumab is not 
efficacious in these subgroups. 


 
 
Name ************** 
Role NHS Professional 
Other role  
Location England 
Conflict no 
Notes I am a Consultant Neurologist who has used Campath 1H in 


patients 
Comments on individual sections of the ACD: 
Section 4 
( Consideration of the 
evidence) 


I do not agree with the duration of efficacy being limited to 5 
years. My experience of patients is that the benefit is sustained 
for considerably longer. None of the patients I have treated has 
had a further relapse, nor progressed. Patients were included in 
a publication by Rice et al J Neurol 2008. It has thus proved 
cheaper than standard DMTs, Fingolimod or Tysabri all of 
which these patients would have been eligible for. There are 
little post treatment costs - blood testing for 5 years only, 
thyroxine replacement therapy for some. The infrequent 
infusions are much preferred by patients, whose lives are much 
less disrupted than the nearest equivalent available Tysabri 


 
 
Name ****************** 
Role Patient 
Other role  
Location England 
Conflict no 
Notes "'NICE' should be SHOT...... 


Yes, my thyroid became 'under active' through being on the 
Phase 3 trial, BUT this is more than compensated for by my 
going from relapses every 3 - 6 months, to not having any 
relapse for over 4 & 1/2 years. 
NICE's decision really, really disappoints and disgusts me. 
This drug has been approved by the European Medical Agency.  
NICE is letting everyone with RRMS down severely... 
Obviously no one in NICE is trying to live with the severe 
difficulties of living with MS. 
I'm horrified....." 
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Introduction 
The manufacturer of alemtuzumab provided a document outlining their response to the ACD. 


 


SHTAC was requested to provide an independent assessment of the two subgroup analyses 


submitted by the manufacturer in this document. This document refers to the original 


manufacturer’s submission (GMS), the subgroup analyses in response to the ACD 


(subgroup submission), the original ERG report (ERG report). 


 


ERG critique of Genzyme’s subgroup submission (presented as sections A2 and A3). 
A2- HARRMS despite treatment subgroup 


Clinical trial evidence 


The manufacturer submitted evidence for a subgroup with HARRMS despite interferon 


treatment from the CARE-MS II trial. This was a subgroup noted in the original NICE scope. 


It is presented to allow an assessment of the use of alemtuzumab compared with fingolimod 


(a NICE scoped comparator). The ERG clinical advisors suggest that alemtuzumab may be 


used as an alternative to fingolimod for highly active RRMS, however, is unlikely to replace it 


entirely. One ERG advisor also comments that neurologists may also wish to use 


alemtuzumab as a third line after treatment with fingolimod has failed, but this is not relevant 


to the scope. 


 


The subgroup was defined as: >365 days IFNβ-1a in the year prior to treatment and 


gadolinium enhancing lesion positive or T2 > 0.5ml and 1 or more relapses in prior year. In 


the original GMS, and in the Clinical Study Report, the criteria for highly active RRMS was 


reported to be ‘those who experienced 2 or more relapses in the year prior to randomisation 


and had at least 1 gadolinium-enhancing lesion at baseline’ (without the addition of ‘or T2 > 


0.5ml). The proportion of trial participants meeting these criteria was reported to be 53%. 


 


The data presented by the manufacturer were not previously reported in the GMS.  The 


GMS and CSRs present subgroup analyses for time to SAD (years 0 to 2) and relapse rate 


for those described as ‘highly active’ (and meeting the criteria noted previously in the GMS) 


but the numbers of participants in these groups does not correspond to the subgroup sample 


size presented in the subgroup submission document.  The ERG therefore believes that the 


subgroup data presented have been analysed post-hoc, taking into account the additional 


criteria of T2 lesion >0.5ml.  Caution is therefore recommended in the interpretation of the 


results. 
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The ERG is unable to fully comment on the accuracy of the data presented for the subgroup 


analyses for 6-month SAD, 3-month SAD and ARR.  As seen in Table A.2.1.1 the trial 


subgroup analysis is seen to be favourable to alemtuzumab versus IFNβ-1a for 6 month 


SAD. This is in line with the direction of effect seen in the full data set (presented in the 


subgroup submission and the GMS).  Table A2.1.2 shows that the trial subgroup analysis 


crosses the line of no effect for the 3 month SAD.  


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


***************** Table A2.1.3 shows that the trial subgroup analysis is favourable to 


alemtuzumab for ARR. This appears to be in line with the full data set presented, although 


slightly different from the GMS values. 


 


By observation the manufacturer states that data available from the fingolimod RCT (3  


month SAD and ARR) are comparable to the alemtuzumab data.  The relapse definitions 


were slightly different between the two trials. The ERG clinical advisors state that while there 


are subtle differences between these groups, they are not clinically significant and would be 


the same people in practice. These differences reflect the slight variability in prescribing of 


current drugs by MS Neurologists. One advisor comments, however, that non-response to 


treatment and highly active disease may reflect two different things. That relapse in 12 


months may be high, but it could be years later before another relapse occurs.  


 


MTC evidence 
The MTC evidence presented in tables A.2.2.1.1 and A.2.2.2.1 is identical to that previously 


presented in the GMS (see Table 6.7.13 and 6.7.14, page 171 of the GMS). As previously 


noted in the ERG report (page 35), the evidence networks presented in Figures A2.2.1.1 and 


A2.2.2.1 appear inconsistent in their approach to multi-arm trials within networks (including 


three arms from FREEDOMS (two doses of fingolimod and placebo), but only two arms from 


CARE MS II (excluding 24mg alemtuzumab) for 3 month SAD) and between analyses 


(including two arms from FREEDOMS (one dose of fingolimod and placebo) for ARR vs 


three arms for 3 month SAD). It is unlikely that this will have a substantial impact on the 


results of the MTC but it is not clear why this approach has been adopted or whether an 


adjustment has been made in the analysis for the inclusion of multi-arm studies (see ERG 


report, pages 31 and 34 for comments on original analyses of the full data set). The 


evidence network is highly dependent on the teriflunomide trials (TEMSO, TOWER and 


TENERE) – it should be noted that the data from TENERE trial are for all patients and not 


the sub-group being considered (see Page 169 of the GMS), while data from TOWER and 


TEMSO are for a sub-group of previously-treated patients which the manufacturer refers to 
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as a “proxy for HA RRMS despite interferon use”. This constitutes a substantial weakness in 


the analysis and needs to be considered as an additional source of uncertainty in 


interpreting the results of the MTC. The limitations of the data are stated by the manufacturer 


in the assessment of clinical heterogeneity. 


 


The absence of both indirect and direct evidence for links in the networks means that formal 


assessment of inconsistency in the network could not be carried out. However the 


manufacturer could have considered tabulating results for all comparisons in the TEMSO, 


TOWER and TENERE trials (beyond those reported in Table A2.2.2.2) to support an 


informal assessment of consistency in these trials which are key to considering the validity of 


the MTC results. 


 


The analysis of SAD is limited to the measure at 3 months, as no data could be found for 6 


month SAD for fingolimod. This limitation is recognised by the manufacturer (see bottom of 


page 8 of the subgroup submission document). 


 


A3 - RES RRMS in treatment naive or previously treated subgroup 
Clinical trial evidence 
The manufacturer submitted evidence for a subgroup with RES RRMS in treatment naive or 


those previously treated (data from CAMMS223, CARE-MS I and CARE-MS II trials). This 


was a subgroup noted in the original NICE scope. It is presented to allow an assessment of 


the use of alemtuzumab compared with natalizumab (a NICE scoped comparator).  The 


ERG clinical advisors suggest that alemtuzumab would be considered as an alternative to 


nataluzimab for RES RRMS. For some patients it is unlikely to replace natalizumab however. 


One ERG advisor states that alemtuzumab may be used as a third line after treatment with 


nataluzimab has failed. 


 


The subgroup was defined as at least two relapses in the year prior to randomization and a 


gadolinium enhancing lesion positive at baseline. This is the definition reported in the original 


GMS for the CAMMS223 trial and the CARE-MS-II trial, and in the CSRs for the CARE-MS-I 


and CARE-MS-II trials (for highly active disease) respectively. No subgroup analyse were 


presented for CARE MS I in the original GMS. Although subgroup analyses for a highly 


active group (defined as above; 2 relapses and a GE lesion at baseline) is reported in the 


CSR there has been no publication of these data and the original GMS appears to only focus 


on subgroups that were published.  It is unclear to the ERG if the subgroup analyses from 


the CAMMS223 trial is post hoc analysis as it does not appear to be reported in the CSRs. In 
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the GMS subgroup analyses were reported from CAMMS223 based on a publication by 


Wingerchuk 2010, however, limited details were reported.  The definition for relapse in 


CAMMS223 is reported in Tables A.3.1.1-3 as ≥ 2 episodes in prior year and GAD+ but in 


Table A3.2.4.1 it is reported that data on this measure were not collected in the trial. Caution 


is therefore recommended when considering the results. 


 


The ERG is unable to comment on the accuracy of the data presented for the subgroup 


analyses for 6-month SAD, 3-month SAD and ARR.  The presented data for the full data 


sets concur with those in the original GMS and the direction of effects seen were mostly 


similar (in the CARE-MS-II the subgroup analysis of 6-month SAD was no longer statistically 


significant).    


 


Trial data were meta-analysed but the approach used was not described.  Tables A3.1.1 - 


A3.1.3 show the results of the individual trials and the meta-analysed endpoints for 6-month 


SAD, 3-month SAD and ARR. The pooled hazard ratios suggest that the 6-month SAD and 


ARR were favourable to alemtuzumab 


*************************************************************************************** CAMMS223 


contributes the most data to this analysis, and as noted above it is unclear whether these 


data were post-hoc.  If CAMMS223 trial data are removed from the meta-analysis the mean 


effect is likely to move nearer to the line of no effect. 


 


The proportions of participants meeting the criteria for RES RRMS differed between the 


three trials, in CARE-MS I and II these were 29% and 23% respectively, in the CAMMS223 


trial this was 56%. In the pooled analysis the rate was therefore 30%. 


 


By observation the manufacturer states that data available from the natalizumab RCT (3  


month SAD and 6 month SAD) are comparable to the alemtuzumab data.  The relapse 


definitions were slightly different between the two trials. Similarly to above, the ERG clinical 


advisors suggest that while these groups are slightly different in clinical practice they would 


be the same people. One advisor has commented that limiting RES to those with GAD 


lesions at baseline may not be reliable as it depends at what time point you perform the 


scan. 


 


MTC evidence 
The MTC evidence presented in tables A.3.2.2.1 and A.3.2.3.1 is identical to that previously 


presented in the GMS (see Table 6.7.16 and 6.7.17, page 174 of the GMS). The data for six 


month SAD for this sub-group (results presented in Table A.3.2.1.1) was not presented in 
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the GMS. As noted above the evidence networks presented in Figures A3.2.2.2 and A3.2.3.1 


appear inconsistent in their approach to multi-arm trials within networks and between 


analyses. The evidence networks also include irrelevant and unconnected (other than to 


placebo) comparators. This is not expected to have a substantial impact on the MTC results 


but it is not clear why this approach has been adopted or whether an adjustment has been 


made in the analysis for the inclusion of multi-arm studies (see ERG report, pages 31 and 34 


for comments on original analyses of the full data set). 


 


The evidence networks for the MTC are highly dependent on the TEMSO and TENERE trials 


to link SC-IFN-1a and placebo, but there is limited discussion of the appropriateness of 


including these studies for this sub-group of patients. The manufacturer notes that only the 


AFFIRM study (providing data on natalizumab vs placebo) used a definition of RES RRMS 


adopted within NICE guidance. A rationale is provided for use of data from the TEMSO trial 


(in preference to TOWER) based on reporting of GAD lesions on brain MRI, but no rationale 


for inclusion of TENERE is provided other than it “needed to be included … to allow … 


alemtuzumab versus natalizumab comparison to be carried out” (p27 subgroup submission 


document). The data from TENERE is for a sub-group from the trial population who had two 


or more relapses in the prior year at baseline (but include no information on GAD lesions).  


 


The manufacturer’s discussion of clinical heterogeneity focuses primarily on the baseline 


characteristics of patients in the natalizumab and alemtuzumab trials – it is not clear why 


data on GAD is missing for CAMMS223 while the definition of RES for drawing sub-groups 


of patients from this trial requires baseline GAD (in all cases the CAMMS223 trial provide the 


most favourable effect estimates for alemtuzumab). Inconsistency in definitions of RES used 


to draw sub-group data from trials providing data for the MTC constitute a serious weakness 


in the analysis and need to be considered as an additional source of uncertainty in 


interpreting the results of the MTC. The limitations of the data are stated by the manufacturer 


in the assessment of clinical heterogeneity, but the weaknesses of the evidence base and 


additional (methodological) uncertainty around parameter estimates is not acknowledged. It 


would also appear that gaps in the evidence and inconsistencies between stated criteria and 


those used in the analysis (i.e definition used to drawing RES sub-group from CAMMS223) 


are not fully acknowledged in the subgroup submission. 


 


The absence of both indirect and direct evidence for links in the networks means that formal 


assessment of inconsistency in the network could not be carried out. 
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The manufacturer states in the first bullet point under A.3.2.3 (results of ARR MTC) that 


alemtuzumab is ************************************************************** (presumably based 


on the credible range (labelled CI) excluding 1), but fails to note that the same applies for 


natalizumab. In addition, it is not clear how ARR data might be included in the MTC for trials 


where Table A.3.2.3.2 states “ARR RR not reported” – for example, the ERG is unclear how 


a result from the MTC for fingolimod 0.5mg vs placebo can be included in table A.3.2.3.1 


when then entry for fingolimod 0.5mg vs placebo (the only link for fingolimod 0.5mg into the 


evidence network) in Table A.3.2.3.2 (ARR RRs of data input into ARR RR MTC) states 


“ARR RR not reported”. Fingolimod (which may be regarded as an irrelevant comparator for 


this sub-group) appears to have been included in the evidence network as a link between 


IM-IFNβ-1a and placebo. 


 


Overall the manufacturer’s narrative for this sub-group has a tendency to over-interpret 


statistical results. For example, the statement “Alemtuzumab is 


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


*************************” is made where there is a wide credible interval.  This narrative 


underplays large potential sources of clinical heterogeneity as well as substantial uncertainty 


arising from the weaknesses of the evidence base. There is additional methodological 


uncertainty arising from studies included in the MTC (more truly a chain of indirect 


comparisons) to link comparators of interest. The ERG have further concerns regarding the 


definitions of RES and whether the data drawn from included trials have been consistent 


with the stated definitions. 


 


Summary 


Overall the ERG note that while these data provide some evidence of the effectiveness of 


alemtuzumab in the two reported subgroups, there are a number of uncertainties with these 


data and results need to be cautiously interpreted. 
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Introduction 
In the Appraisal Consultation Document (ACD) for alemtuzumab for treating relapsing-remitting 


multiple sclerosis (RRMS) NICE requested further clarification and analyses from the manufacturer. 


 


The manufacturer outlined their response to these requests in an additional document and seven 


versions of the economic model. 


 


In addition the manufacturer provided a document outlining their response to the ACD. 


 


SHTAC was requested to provide an independent assessment of both of these documents and the 


associated changes in the economic model.  This document provides the ERG critique of the first of 


these submissions, although for some analyses there is relevant information in both documents. 


The ERG indicate in this document where this is the case. This document refers to the original 


manufacturer’s submission as the GMS, the analyses in response to the ACD requests as the 


‘additional submission’ and the manufacturer’s response to the ACD as the ‘response to the ACD’. 


 


ERG critique of Genzyme’s response to NICE’s request for additional information. 
The ERG has checked the 14 data request analyses through running the manufacturer’s model and 


checking results of the analyses, and checking the changes made to the model for correctness. 


Where possible data inputs have also been checked.  The deterministic results presented in Table 1  


of the additional submission were checked for alemtuzumab versus glatiramer acetate (GA) for all 


analyses and a small sample of probabilistic results was checked. Limited time and resources did 


not allow a complete re-running of all PSAs and so only those with the most impact on the model 


results were re-run (analysis 7 and analysis 15). 


 


The manufacturer has presented incremental values (columns 4 and 5) in the cost effectiveness 


tables against the preceding row even when the previous row includes a dominated option. As a 


result many of the ICERs presented in the tables are unreliable. 


 


Bottom line summary 
The ERG considers that the manufacturer has responded appropriately to the NICE committee’s 


requests for additional analyses in the majority of cases. The ERG have checked the modelled 


additional submission analyses and found these are presented correctly. Of the 14 analyses, the 


analyses that have the greatest impact on the model results are long term efficacy of alemtuzumab 


(analysis 7), lower health state costs (analysis 12) and changes to the natural history to allow 


improvement in patient EDSS states (analysis 5). For all analyses, the ICER for alemtuzumab 


against all comparators is less than £30,000 per QALY. For the combined analysis, including all 
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requested changes, the deterministic ICERs were less than £20,000 per QALY for alemtuzumab 


compared to all other treatments. 


 


Data request 1: 6 month SAD as a primary outcome measure in the MTC and model. 
The manufacturer amended the model to use relative estimates of disease progression for 


alemtuzumab, GA, and intra-muscular (IM) and sub-cutaneous (SC) interferon beta 1a (IFNβ-1a) 


(the latter only for 44µg dose) based on 6-month SAD. These data were included in the report of the 


mixed treatment comparison (MTC) in the original GMS – Table B6.7.8, Page 163 of GMS. The 


ERG previously noted that the original submission did not appear to have taken any account of the 


inclusion of multi-arm trials in the MTC (see pages 31 and 34 of ERG report), although including this 


adjustment had limited impact on the results (see Table 6 page 35 of ERG report). No adjustment 


for this has been applied to the data used by the manufacturer for this analysis. The values reported 


in the original table were correctly applied to the data input area on the “Defaults” worksheet  (in 


cells A58:D77) and were selected for use in the model by placing an additional drop-down selection 


on the “Model Settings” worksheet (offering the option of estimates derived from comparisons using 


3-month or 6-month SAD). 


 


The ERG has rerun the model, after applying these changes, and obtained the same results for the 


deterministic analysis as reported by the manufacturer. The ERG notes that the results differ 


between the deterministic and probabilistic analysis, especially for lifetime QALY, which are about 1 


QALY larger in the probabilistic than the deterministic analysis. 


 


Overall, applying 6 month rather than 3 month SAD in the model, yields more QALYs at slightly 


lower cost (results using 6 month SAD can be found in Table B7.7.9 (“probabilistic base case results 


of alemtuzumab versus all comparators in active RRMS analysis ranked by cost”, using 3 month 


SAD) in the original GMS). The relative increase in QALYs and reduction in total cost is particularly 


marked for GA, alemtuzumab and IM IFNβ-1a (QALY increase between 0.7 and 0.9, cost reduction 


between £14,750 and £19,500) in comparison with SC IFNβ-1a (QALY increase 0.25, cost 


reduction approximately £5,000). These are consistent with the results reported for the MTC in the 


GMS (see Table B6.7.7, Page 162 of GMS, for 3 month SAD and Table B6.7.8, Page 162 of GMS, 


for 6 month SAD) where the mean hazard ratios for alemtuzumab, GA and IM IFNβ-1a are broadly 


comparable (0.52 vs 0.49, 0.93 vs 0.89 and 0.91 vs 0.92 respectively) while there is a more 


noticeable difference for SC IFNβ-1a (0.79 vs 0.94). In all cases the 95% credible interval is much 


wider for 6 month SAD compared with 3 month SAD. The evidence networks for the two analyses 


are not the same, with the network for 6 month SAD being more sparse, which may give rise to 


some inconsistency between the two analyses. There is no direct evidence comparing SC IFNβ-1a 


with placebo (the contrast of interest in this analysis) in either network. 
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Data request 2: an ‘all years’ MTC adjusted for baseline relapse rates. 
The manufacturer amended the model to use relative estimates of annualised relapse rate (ARR) 


and disease progression for alemtuzumab, GA, IM and SC IFNβ-1a from an amended MTC 


including all trial data, and adjusted for baseline ARR. The values reported in Appendix 1 to the 


additional submission (Table A.1.1 for ARR and Table A.1.2 3 month SAD) were correctly applied to 


the input table area on the “Defaults” worksheet (in cells Z46:AC56 for ARR and cells F47:I56 for 3 


month SAD) and were selected for use in the model by including an additional option in the “Choose 


MTC” drop-down selection on the “Model Settings” worksheet (offering the option of “Adjusted all 


years 80% RRMS”). Applying these changes gives the indicated deterministic ICER of £11,959 for 


alemtuzumab compared with GA. 


 


The ERG has rerun the model, after applying these changes, and obtained the same results for the 


deterministic analysis as reported by the manufacturer. 


 


The ERG previously noted that the original submission did not appear to have taken any account of 


the inclusion of multi-arm trials in the MTC. While the MTC has been updated to include all trials, 


and to adjust for baseline ARR by use of meta-regression, the analysis does not appear to have 


been amended to take account of multi-arm trials used by the manufacturer for this analysis. 


 


Data request 3: the ITT analyses for the included trials adjusted for baseline EDSS only 
(unadjusted for country or region). 
The manufacturer provided ITT data for the three outcomes of 3-month SAD, 6-month SAD and 


ARR from the three trials. This was adjusted for baseline EDSS score using a covariate of EDSS <2 


or ≥2. The proportions of participants in these two categories across the three trials were broadly 


similar in two trials.  In the third trial, the proportion of participants in the EDSS <2 category was 


lower than in the other two trials.  This was by the nature of the trial inclusion criteria which allowed 


a wider group of participants to be included.  However, the ERG believes that the approach to 


categorise the data is reasonable.  As discussed by the manufacturer the data for the three 


outcomes are very similar to the original trial data, both in the trial data and the MTC.  


 


In Table 7 of the manufacturer’s document there is an error where the QALY results for 


alemtuzumab and IFNβ-1a are transposed.  


 


The ERG has rerun the model results for the deterministic analysis and found a minor error in the 


ICER which should be £10,338 (rather than £10,388). 
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Data request 4: EQ-5D data from the CARE-MS I and CARE-MS II trials. 
The manufacturer has amended the model to use, where possible, utility data from the three 


included RCTs and has applied utility in the model by intervention and EDSS state. This approach 


differs from the original approach which applied utility data according to EDSS state and SPMS 


state. 


 


In the CARE MS I and II trials, EQ-5DL was collected at baseline and at six month intervals up to 24 


months. For alemtuzumab and IFNβ-1a, utility scores were taken from the 24 month data from the 


trials, whilst for BSC utility scores were taken from IFNβ-1a baseline scores, for EDSS states zero 


to six. There were small sample sizes for EDSS states seven to nine and so for these states, the 


decrements seen in the Orme et al data, and used in the original GMS, are applied. IFNβ-1a is 


assumed to be comparable to all beta-interferons and GA and the IFNβ-1a data was used for these 


comparators. Adverse event disutilities are set to zero as this is captured within the trial utilities, and 


disutility from relapse is zero in the treatment arms while patients are receiving treatment. Once 


patients switch to BSC, disutilities for relapse are the same as the original GMS. The manufacturer 


reports that adverse events make a small contribution to differences in utility. The AE disutility for 


the treatments in the original version of the model is low, less than -0.1 QALY. The relapse disutility 


for alemtuzumab was -0.15 QALYs in the original model. 


 


The EQ-5DL data presented is pooled from the three trials. The manufacturer acknowledges that 


the data show some inconsistencies because of small samples sizes and as such there is no 


consistent evidence of a decreased utility across EDSS states.  


 


The ERG notes that the trial data concern the less severe EDSS states with the biggest sample 


sizes (1-1.5, 2-2.5, 3-3.5) and these represent more reliable data. The manufacturer has assumed 


that the utility values for EDSS states seven to nine are related to EDSS state six by an adjustment 


with the decrements from Orme et al. However the EDSS state six data are based upon only a small 


sample, and the ERG considers that the EDSS utility estimates for the more severe EDSS states 


should be treated with caution. The ERG notes that there is a large difference between the utility 


values in these states between treatments, for example EDSS state 7 utility scores are **** and **** 


for alemtuzumab and IFNβ-1a, but the EDSS state utility scores are similar between BSC and 


alemtuzumab (BSC EDSS state 7 utility score *****).  


 


The use of these data has the effect of lowering the QALYs, 


************************************************************************************************.  
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The manufacturer has also presented an additional analysis that applies utility from EQ-5DL values 


from the TEMSO (teriflunomide) trial data for EDSS states zero to six and utility decrements seen in 


Orme et al for EDSS states seven to nine as these were higher than those in the alemtuzumab trials 


(CARE MS I/II). Results of the analysis using these data can be seen in Table 12 where 


alemtuzumab remains cost effective.  There is no discussion from the manufacturer as to why the 


EQ-5DL scores in these trial participants is higher than those seen in the alemtuzumab trials, or how 


homogenous these populations are.  


 


The ERG has rerun the model results for the deterministic analysis and obtained the same results. 


 


Data request 5: an amendment to the model to allow improvements in patients’ EDSS states. 
The ERG has rerun the model results for the deterministic analysis for the first analysis with the 


TEMSO and TOWER trials and obtained the same results. This was provided as an option in the 


drop down menu in work sheet ‘Clinical Data’. The ERG was not able to replicate the second 


analysis as this option was not available. 


 


In the response to the ACD document the manufacturer considered that modelling disease 


progression using the TEMSO / TOWER placebo arms data for EDSS states 6 -  9 is inappropriate 


(section A.4, p42), because the inclusion criteria of the trials was EDSS score 0 to 5, and the trial 


duration is up to 2 years. It states that the short time duration makes it inappropriate to use for a life 


time health economic model and that the London Ontario data with follow up data over a longer time 


period seems more appropriate (mean 22 years follow-up).  


 


The ERG notes that the committee had concluded that the number of lifetime QALYs generated by 


the model was implausibly low (ACD p34) and that this may be in part due to choosing the London 


Ontario dataset for the transition probabilities between EDSS health states. The effect of 


incorporating TEMSO and TOWER trials increases the QALYs for alemtuzumab from 4.296 to 8.643, 


whilst the second scenario using London Ontario data has a lifetime QALY of 6.68.  In the original 


ERG report, we noted that the manufacturer had not fully explored the uncertainty around the 


natural history of MS and that alternative data sources should have been explored more extensively 


and validated against trial data. As the manufacturer has not provided these analyses, it is still 


unclear how well the manufacturer’s model predicts the natural progression of multiple sclerosis. 


 


Data request 6: an amendment to the model incorporating the observed deaths from the trial 
data. 
The manufacturer provided an amendment to the model which incorporated the observed deaths 


from the trial data. The number of QALYs were adjusted for the number of the deaths in the trials, 







6 
 


i.e. reduced by 3/1485 = 0.20%. Deterministic cost effectiveness results give an ICER of £8,979 for 


alemtuzumab versus GA (probabilistic £7,063). 


 


The ERG considers the assumptions used to estimate data request 6 to be appropriate and similar 


to those used by the ERG in their analyses for the 1st Appraisal Committee Meeting. The ERG has 


rerun the model results for the deterministic analysis and obtained the same results. However there 


is a minor error in Table 15, where the results for alemtuzumab and IM IFNβ-1a have been 


transposed. 


 


Data request 7: a reduction in efficacy for alemtuzumab starting at 3 or 5 years. 
The manufacturer presents results for a reduction in efficacy for alemtuzumab and the alternative 


disease modifying treatments (DMTs) for the following scenarios: 


• Scenario 1: 50% for year 5 and onwards, 


• Scenario 2: 75% efficacy at 3-5 years followed by 50% efficacy for year 6 and onwards 


 


The manufacturer notes that in the assessment of fingolimod by NICE a waning of efficacy of 50% 


from 5 years onwards was applied, as in scenario 1. The manufacturer states scenario 2 would be 


consistent with the NICE assessment of teriflunomide,. Furthermore it notes that data exists from 


the CAMMS 223 extension study which shows superior maintenance of efficacy data (both ARR RR 


and 6 month’s SAD HRs) for alemtuzumab than for the fingolimod assessment, i.e. 5 years data 


against an active comparator (see GMS Tables B6.5.2 – B6.5.4, p120-122).  


 


The manufacturer maintains that the effects of alemtuzumab on SAD appeared to be durable since 


the difference between the alemtuzumab groups and the SC IFNβ-1a group was maintained at 5 


years of follow-up (GMS p274). The ERG is unclear whether the evidence presented indicates a 


waning effect in treatment efficacy, as the treatment effect in CAMMS 223 is better than for the 


other CARE-MS trials (Tables B6.6.1- B6.6.6, p132). The ERG considers that the waning effect over 


the long term is unknown.  


 


The ERG considers that the manufacturer has produced the required analysis requested by NICE 


and that the modifications made to the model have been completed correctly. The ERG has rerun 


the model results for the deterministic and probabilistic analyses and obtained the same results. 


 


In addition, the manufacturer produces the above two analyses for the situation where the DMT 


comparators’ efficacy do not wane over time (discussed in more detail in A.6, p45 of the 


manufacturer’s response to the ACD document). The manufacturer has submitted these analyses 


based upon their interpretation of the wording in NICE’s request for additional analyses. It does not 
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agree with the need for the analysis for assuming a divergent approach for waning between 


alemtuzumab and its comparators. The ERG is unclear on the interpretation of NICE’s request and 


whether they intended for this to imply a different waning effect between alemtuzumab and its 


comparators. The ERG is unclear of the long term waning effect beyond the trial data but consider 


that the data presented by the manufacturer do not imply different waning effects between 


alemtuzumab and its comparators. 


 


Data request 8: additional costs of other licensed RRMS treatments after alemtuzumab 
treatment failure. 
The manufacturer based their estimate of the additional treatment cost following alemtuzumab 


treatment failure on the proportion of patients reported as receiving additional treatments in one 


year of CARE-MS extension studies. These additional costs are applied cumulatively from year 3 


over the remaining model horizon, assuming a constant proportion of alemtuzumab-treated patients 


requiring additional treatment. Including these additional costs in the analysis increases total cost 


for alemtuzumab by approximately £4650 and increases the ICER versus the next best (non-


dominated) option from approximately £5,400 per QALY gained to approximately £9100 per QALY 


gained  (at the means values reported for the probabilistic analyses).  


 


The additional costs are applied in the model by adding a column to the “Treatment costs” 


worksheet with values for alemtuzumab in cells A125:A172. The additional costs are included in the 


model using an additional drop-down selection on the “Cost Data” worksheet (offering a Yes/No 


option to include additional DMTs after failure). 


 


The ERG has rerun the model, after applying these changes, and obtained the same results for the 


deterministic analysis as reported by the manufacturer. 


 


The additional costs enter the model as deterministic values – there is no functionality to consider 


uncertainty in the calculation of the weightings used to estimate the annual cost per patient 


receiving additional treatment, nor of the proportion of alemtuzumab-treated patients requiring 


additional treatment. There is also no consideration of uncertainty around the structural assumption 


of a constant proportion of alemtuzumab-treated patients requiring additional treatment. 


 


Data request 9: a time-dependent re-treatment rate for alemtuzumab.  
The manufacturer amended the model to include probability of re-treatment based on alemtuzumab 


re-treatment observed between years 3 and 5 in CAMMS 223 and in the CARE MS extension 


studies. Longer term re-treatment is stated as being based on an unpublished observational study – 


although the values used from year 6 onward appear to be based on assumption (year 6 probability 
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is half that for year 5, while values beyond year 6 are based on an assumption of a 10% annual 


reduction from the re-treatment probability in the previous year). These assumptions are broadly 


consistent with the observational study, although this appears to involve a small number of patients 


(not reported by manufacturer, but estimated by ERG *****************************), with the 


extrapolated rate of decrease (10%) largely based on data beyond the mean follow-up (median not 


reported). There is a slight error in the text of the manufacturer’s response which states incorrectly 


that Table 18 reports values used in the model (should read Table 19) – the tables are correctly 


labelled. The values reported in Table 19 were correctly transferred to the model and are found on 


the “Cost Data” worksheet (in cells AO25:AQ73). The revised electronic model includes a drop-


down selection on the “Cost Data” worksheet to choose between re-treatment based on CAMMS 


223 (base case) or CARE MS extension studies (higher value for scenario analysis). 


 


The ERG has rerun the model, after applying these changes, and obtained the same results for the 


deterministic analysis as reported by the manufacturer. 


 


The re-treatment probabilities enter the model as deterministic values – there is no functionality to 


consider uncertainty in the calculation of year 3 to 5 re-treatment probabilities nor of the 


assumptions that probability reduces by half in year 6 and declines by ten percent each subsequent 


year. 


 


Data request 10: removing the mid-cycle correction for the costs of alemtuzumab.  
The manufacturer has amended the model so that drug treatment costs are incurred at the start of 


the year, rather than at the mid-year point. The ERG has checked the amendments to the model 


and considers these changes have been made correctly. The ERG has rerun the model results for 


the deterministic analysis and obtained the same results. 


 


Data request 11: increasing the number of monitoring and neurology visits for patients 
treated with alemtuzumab and additional monitoring after re-starting alemtuzumab treatment. 
The manufacturer presents an analysis for the impact on the model results of increasing the number 


of monitoring and neurology visits for patients treated with alemtuzumab and additional monitoring 


after re-starting alemtuzumab. The monitoring for alemtuzumab was increased to 4 neurology visits 


in first year and 2 neurology visits thereafter and the number of MRIs has increased to 1 per year.  


 


The manufacturer has made a change to the calculation of the monitoring cost after year 1, to take 


account of patients receiving re-treatment with alemtuzumab. The cost of year 2 onwards is now the 


sum of the year 1 monitoring costs for all patients receiving re-treatment and the year 2 monitoring 


costs for all patients not receiving re-treatment. 
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The ERG has checked the changes the manufacturer made and considers these changes have 


been made correctly. The ERG has rerun the model results for the deterministic analysis and 


obtained the same results. 


 


Data request 12: higher [lower] health state costs used in the Evidence Review Group’s 
analyses. 


The manufacturer has conducted an analysis using alternative health state costs from the Biogen 


manufacturer submission. These health state costs use only direct medical costs; no direct non-


medical costs are included. The impact of using alternative health state costs from the Biogen 


manufacturer submission is to substantially reduce the total costs for all treatments by about 


£200,000. 


 


The ERG has rerun the model results for the deterministic analysis and obtained the same results. 


 


In the response to the ACD the manufacturer states that it disagrees with excluding the direct non 


health care costs from the model (section A.5, p43), arguing that substantial social care costs are 


paid for by the government for MS patients and that these costs are supported by results of the MS 


Survey and a report from the Work foundation. Furthermore it argues that the non-medical costs 


reported in Karampampa et al. are similar to those from Tyas et al. Finally it notes that in the NICE 


appraisal of teriflunomide, the most plausible ICER was likely to lie between the ICERs estimated 


with and without non-health care costs, given the uncertainty about how much of the non-health 


costs from the cited sources were within the NICE reference case. 


 


The ERG considers that direct non health care costs are likely to be incurred through the payment 


of social care for MS patients, especially for those patients with higher rates of dependency (EDSS 


six and above). Whilst these costs are unclear, the ERG considers that although problems have 


been identified for the values from Biogen and Tyas et al, these may provide upper and lower limits 


to the costs. 


 


Data request 13: costs associated with adverse effects of treatment including renal failure, 
renal transplantation, dialysis, and death. 


The manufacturer based their estimate of the cost of renal failure, renal transplant, dialysis and 


associated with alemtuzumab on the proportion (0.41%) of the trial population experiencing 


nephropathies “over the trial duration” (trial ID not specified). This proportion is higher than the value 


used for modelling the costs of treating all nephropathies in the original submission 


(************************************************************* [sourced directly from the model, discussed 
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briefly on page 261 of the GMS]) – the model originally assumed all nephropathies occurred in the 


first year. All patients experiencing nephropathy had an annual cost of £1822.93 (based on NHS 


Reference Costs for chronic renal disease with/ without intervention). It appears that this cost was 


applied in addition to the £338.96 already included in the model for patients experiencing 


nephropathy. The differences (or any relationship) between the original assumptions and those 


adopted for the additional analyses are not discussed in the manufacturer’s response. 


 


The manufacturer estimated the proportion of nephropathies that would progress to end-stage renal 


failure (ESRF) using data from a study of patients with chronic renal failure, stating that no 


progression probability for nephropathy could be sourced (but did not describe or discuss the 


search process). Using the identified study the progression probability was estimated at 2.2% per 


year. The manufacturer further assumed that half patients with ESRF would incur one-off cost of 


kidney transplant, while the remainder would incur recurrent costs of dialysis, citing limited evidence 


to support this assumption. The appropriateness of assuming a one-off cost for renal transplantation 


is not discussed. Unit costs for kidney transplant and dialysis were based on activity-weighted NHS 


Reference Costs and seem reasonable. However there appears to be a slight discrepancy between 


the annual cost of dialysis estimated in Table 28 (£24,773) and that applied in the calculations 


applied in the model which are reported in Table 29 (£24,470). 


 


The manufacturer estimates end of life costs from organ failure based on a calculation (source not 


referenced) that gives a probability of death from organ failure of 0.08%. It is unclear from the text 


whether this is intended to refer only to death from organ failure in patients with ESRF. However 


Table 29 states that this is the value adopted in the model for “death due to ESRF”. This value 


appears to have been adopted as an annual probability of death due to ESRF. However its 


calculation is unconnected to the estimated incidence of ESRF in patients experiencing 


nephropathy and does not seem appropriate as it is almost ten times the incidence of ESRF. 


 


The manufacturer states that the end of life costs associated with deaths due to adverse events has 


been included in the model based on the proportion (0.2%) observed in the alemtuzumab clinical 


trials, although the row in Table 29 relating to these costs is blank. 


 


These additional costs were included by adding a column to the “Treatment costs” worksheet with 


values for alemtuzumab in cells A792:A841 and can be activated using an additional drop-down 


selection on the “Cost Data” worksheet (offering a Yes/No option to include costs associated with 


adverse effects of treatment including renal failure, renal transplantation, dialysis, and death). 
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The additional costs enter the model as deterministic values – there is no functionality to consider 


uncertainty in the calculation of proportions of patients experiencing nephropathy, progression to 


ESRF or experiencing death nor in the weightings used to estimate the annual cost of dialysis. 


There is also no consideration of uncertainty around the structural assumption to apply only one-off 


costs for renal transplant or discussion whether the proportion of patients experiencing nephropathy 


in clinical trials (of varying durations) can be used directly as an annual probability. 


 


The ERG has rerun the model, after applying these changes, and obtained the same results for the 


deterministic analysis as reported by the manufacturer. Inclusion of these additional adverse event 


costs has little impact on the ICER. However the ERG urges caution in interpreting these results, 


given the uncertainty over the proportion of patients experiencing nephropathies, inconsistencies in 


the application of adverse event costs, and uncertainty over the estimation of end of life costs and 


the extent to which they have been included in the analysis. 


 


Data request 14: baseline characteristics from patients in the alemtuzumab trials instead of 
from the UK Risk Sharing Scheme, and rates of disease progression incorporating the 
characteristics of the placebo group from the TOWER and TEMSO trials instead of data from 
the London Ontario data set. 
The manufacturer provided an amendment to the model to incorporate the natural history transition 


matrix from the placebo arms of the TEMSO and TOWER trials to allow for improvement in EDSS 


(See Analysis 5) with baseline characteristics from the CARE MS I and II trials (for initial EDSS 


distribution, age and male to female ratio) as a more relevant population. Results show 


alemtuzumab dominates all comparators (Table 31). 


 


The analysis was repeated using the initial EDSS distribution and baseline characteristics from 


alemtuzumab trials and natural history transition matrix with TEMSO and TOWER for EDSS 0-5 and 


London Ontario otherwise and results give an ICER of £1473 (in summary Table 1) and £364 for 


alemtuzumab versus GA (deterministic and probabilistic respectively) and that alemtuzumab 


dominates all other comparators (Table 32).  


 


The ERG has rerun the model results for the deterministic analysis and obtained the same results. 


The ERG has rerun the probabilistic analyses for the first analysis, which appears to be reported in 


Table 32, rather than Table 31. 


 
Data request 15: Combined analyses to provide overall updated ICERs 
The ERG has rerun the model results for the deterministic and probabilistic analysis and obtained 


the same results. It checked that the changes from all analyses 1-14 had been implemented in the 
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combination model correctly. The ERG discovered that the combination analysis differed slightly 


from the individual analysis in two instances: for the waning effect (analysis 7), in the combination 


analysis the deterministic results are presented for years 6 onwards (rather than years 5 onwards); 


for observed deaths the analysis uses a trial population of 1208 (rather than 1485).  


 


In the combination analysis, the PSA is highly unstable. This is because there are large ranges in 


the HR confidence intervals, particularly for GA. For example for disease progression the HR 


confidence interval is 0.29 - 2.31. When sampling from this distribution, the model gives some 


infeasible results, for example some of the total lifetime QALYs are negative. So the ERG has less 


confidence in these PSA results than for the other data requests. 
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Following the pre-meeting teleconference SHTAC were requested to undertake two 


additional exploratory analyses.   


 


1) For the highly active RRMS and the RES RRMS subgroups, SHTAC were asked to rerun 


the model to investigate what happens when the technologies have the same efficacy. For 


this we have applied the same hazard ratios for alemtuzumab and fingolimod, and also used 


a midpoint between the alemtuzumab and fingolimod hazard ratios.  The results for these 


changes are presented below for the HA RRMS (analysis 1a) and RES RRMS (analysis 1b) 


subgroups respectively. 


 


2) SHTAC were asked to explore the impact of an error identified in the ‘Long term’ sheet of 


the manufacturer’s model #7 where changes to the waning effect of fingolimod alter the 


results between alemtuzumab and non-HA RRMS treatments.  


 


 


1a) Alemtuzumab vs. fingolimod for HA RRMS 
Table 1 shows the hazard ratios (versus placebo) for fingolimod and alemtuzumab derived in 


the manufacturer’s MTC - HA RRMS sub-group. 


 


Table 1 Hazard ratios from the MTC sub-group analysis 


HA 3 month SAD  
(hazard ratio) 


ARR  
(hazard ratio) 


Relative risk of 
relapse 


hospitalisation 
Fingolimod **** **** 0.6 
Alemtuzumab **** **** 0.22 
Halfway point ***** **** 0.41 
3 month SAD from Table B6.7.13, page 171 of GMS. Also Table A2.2.1.1, page 9, of ACD response 
ARR from Table B6.7.14, page 171 of GMS. Also Table A2.2.2.1, page 11, of ACD response 
Relative risks of relapses resulting in hospitalisation are not specific to the patient sub-group 


 


The results for alemtuzumab vs. fingolimod for HA RRMS, which applies changes made to 


the hazard ratios for disease progression (3 month SAD), ARR and hospitalisation, so that 


equal hazard ratios for alemtuzumab and fingolimod  are used can be seen in Table 2. 
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Table 2 Results for almetuzumab vs fingolimod for HA RRMS with changes to hazard ratios  


 
Alemtuzumab Fingolimod Incremental ICER (£ per 


QALY 
gained) Costs (£) QALYS Costs (£) QALYs Costs (£) QALYs 


Base case £492,374 4.33 £501,581 3.15  -£9,207 1.176 -£7,828 
(Dominates) 


HR 
Alemtuzumab £492,374 4.33 £493,291 3.61  -£917 0.713 -£1,286 


(Dominates) 
HR 
Fingolimod £513,008 3.47 £501,581 3.15  £11,426 0.318 £35,975 


HR half way 
between 
each 


£503,427 3.86 £497,623 3.37  £5,804 0.493 £11,765 


Base case results from Table B7.9.4, page 355 of the GMS 
 


Altering the hazard ratios applied in the model has a large impact on the model results, with 


ICERs varying between -£1286 (alemtuzumab dominates fingolimod) and £35,975 / QALY 


gained, using the hazard ratios for alemtuzumab and fingolimod respectively.  Using a HR 


halfway between those for alemtuzumab and fingolimod for both treatments gives an ICER 


of £11,765 / QALY. The model results for HA RRMS for alemtuzumab vs. fingolimod are 


largely driven by the superior clinical results for alemtuzumab, particularly for disease 


progression. In the case, where alemtuzumab and fingolimod have equal efficacy, 


alemtuzumab has higher QALYs than fingolimod, and this is due to the superior length of 


effect of alemtuzumab. Patients receiving fingolimod withdraw from treatment over time and 


transfer to best supportive care which has a worse long term outcome than alemtuzumab. 


 


1b) Alemtuzumab vs. natalizumab for RES RRMS 
Table 3 shows the hazard ratios (versus placebo) for natalizumab and alemtuzumab derived 


in the manufacturer’s MTC - RES RRMS sub-group. 


 


Table 3 Hazard ratios from the MTC sub-group analysis 


RES 3 month SAD  
(hazard ratio) 


ARR  
(hazard ratio) 


Relative risk of 
relapse 


hospitalisation 
Natalizumab **** **** 0.6 
Alemtuzumab **** **** 0.22 
Halfway point **** **** 0.41 
3 month SAD from Table B6.7.16, page 174 of GMS. Also Table A3.2.1.1, page 29, of ACD response 
ARR from Table B6.7.17, page 174 of GMS. Also Table A3.2.3.1, page 32, of ACD response 
Relative risks of relapses resulting in hospitalisation are not specific to the patient sub-group 
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Table 4 shows the results  for alemtuzumab vs. natalizumab for RES RRMS with changes 


made to the hazard ratios for disease progression, ARR and hospitalisation, so that equal 


hazard ratios for alemtuzumab and natalizumab are used. 


 


Table 4 Results for almemtuzumab vs natalizumab for RES RRMS with changes to hazard 


ratios  


 
Alemtuzumab Natalizumab Incremental ICER (£ per 


QALY 
gained) Costs (£) QALYS Costs (£) QALYs Costs (£) QALYs 


Base case £490,016 4.42 £536,379 3.75  -£46,363 0.67 -£69,309 
(Dominates) 


HR 
Alemtuzumab £490,016 4.42 £535,115 3.86  -£45,099 0.56 -£81,200 


(Dominates) 
HR 
Natalizumab £494,726 4.24 £536,379 3.75  -£41,653 0.49 -£85,042 


(Dominates) 
HR half way 
between 
each 


£492,368 4.33 £535,729 3.81  -£43,361 0.52 -£83,078 
(Dominates) 


Base case results from Table B7.9.8, page 359-360 of the GMS 
 


Changes to the hazard ratios for natalizumab, so that the hazard ratios are equal to those of 


alemtuzumab have a small large effect on the model results, with ICERs varying between -


£81,200 and -£85,042 per QALY gained, using the hazard ratios for alemtuzumab and 


natalizumab respectively.  There is only a small difference in the hazard ratios, especially for 


disease progression. In the base case the treatment cost of alemtuzumab was less (£73,039) 


than natalizumab (£98,258). In addition, there are further differences in costs between the 


two treatments due to the lower disease costs for alemtuzumab. In the case of natalizumab, 


the model results for RES RRMS for alemtuzumab vs. natalizumab are largely driven by the 


superior length of effect of alemtuzumab. Patients receiving natalizumab withdraw from 


treatment over time and transfer to best supportive care which has a worse long term 


outcome than alemtuzumab. 


 


2) Exploration of the impact of the identified error 
The results change when altering the waning effect for fingolimod, for example base case 


results for alemtuzumab vs. GA change from £8924 to £10,318 if the waning effect is 50% 


for fingolimod for years 3+.  


 


The model error changes the number of relapses per patient for the alemtuzumab arm. 


When long term effectiveness (waning of efficacy) of fingolimod is set to 50% from year 3 
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onwards it causes the total number of relapses per patient for intervention (alemtuzumab) to 


increase from 20.734 to 22.757. The effect of this is to increase relapse cost for 


alemtuzumab from £20,972 to £22,614 (hence increasing total disease cost from £428,186 


to £429,829 and total cost per patient to increase from £499,347 to £500,989). This also 


causes relapse disutility to decrease from -0.1477 QALYs to -0.1627 QALYs (thus reducing 


total QALYs per patient from 4.034 to 4.019). Life years for both intervention and comparator 


are unchanged. 


 


The error has no effect on results for the comparator arm (when the comparator is not 


fingolimod) and does not affect any of the results submitted by the manufacturer. 
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Following the appraisal committee meeting SHTAC were requested to undertake an additional 
exploratory analysis. 


 


Analyses were conducted using the manufacturer’s combination model 7, with waning of 50% after 
five years. Analyses use 3 month SAD for disease progression for alemtuzumab vs. fingolimod and 6 
month SAD for disease progression for alemtuzumab vs. natalizumab, and post-2000 MTC as per the 
manufacturer’s analysis. The GMS assumed price of the PAS for fingolimod (£13,000) was also used. 
Results can be seen in Table 1 and Table 2 respectively. 


 


Alemtuzumab vs. fingolimod for HA RRMS 


Table 1: Results for almetuzumab vs fingolimod for HA RRMS with changes to hazard ratios  


 
Alemtuzumab Fingolimod Incremental ICER (£ per 


QALY 
gained) Costs (£) QALYS Costs (£) QALYs Costs (£) QALYs 


Base case £258,644 8.92 £257,257 7.02 £1,387 1.90 £731 


HR 
Alemtuzumab 


£258,644 8.92 £252,448 7.53 £6,196 1.39 £4,460 


HR Fingolimod £271,905 8.01 £257,257 7.02 £14,648 0.99 £14,788 


HR half way 
between each 


£265,379 8.45 £254,842 7.27 £10,537 1.18 £8,942 


 


Alemtuzumab vs. natalizumab for RES RRMS 


Table 2: Results for almemtuzumab vs natalizumab for RES RRMS with changes to hazard ratios  


 
Alemtuzumab Natalizumab Incremental ICER (£ per 


QALY 
gained) Costs (£) QALYS Costs (£) QALYs Costs (£) QALYs 


Base case £245,755 9.77 £316,727 8.14 -£70,972 1.63  Dominates 


HR 
Alemtuzumab 


£245,755 9.77 £315,831 8.38 -£70,075 1.39 Dominates 


HR 
Natalizumab 


£251,324 9.39 £316,727 8.14 -£65,403 1.26 Dominates 


HR half way 
between each 


£248,512 9.58 £316,253 8.26 -£67,742 1.32 Dominates 


 


 


 


 





