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CDA Policy Question: Should cladribine and natalizumab be reimbursed as first-line therapies in adult 

patients with highly active RRMS?  

Research Questions: 

1) What is the clinical efficacy and safety of natalizumab and cladribine as first-line treatments 

in patients with highly active relapsing-remitting multiple sclerosis compared to drugs 

currently used as first-line treatment in adult patients with highly active RRMS?  

 

2) How do costs compare across disease modifying therapies for the treatment of adult 

patients with highly active RRMS? 

 
MS Canada is an organization that provides information, support, and advocacy to Canadians affected by 
MS, and funds research to find the causes and cure for the disease. We work towards ensuring 
Canadians living with MS, and their families, can participate fully in all aspects of life. To do this we are 
focused on our impact goals including advancing treatment and care. We believe that Canadians living 
with MS have a right to access all Health Canada approved disease-modifying therapies (DMTs) as early 
intervention with the most appropriate medication is vital to avoid many of the long-term health, 
economic and personal costs that result from unnecessary irreversible disability. Their patient voice is 
central to the goals of eliminating or reducing symptoms, slowing, preventing, and ultimately curing the 
disease. This requires timely, equitable, affordable, and consistent access to the full array of approved 
treatments, ranging from longstanding compounds to more recently approved innovative agents 
because no two people have the same disease course or respond in the same way to the same 
medication. A central premise must include the concept of "the right medication at the right time”, 
enabling Canadians living with MS, and those at the highest risk of developing MS, to benefit from those 
medications most appropriate for them regardless of where they live or their income status, and their 
patient voice is integral in this decision-making in collaboration with their healthcare team. 
 
Unmet Treatment Needs 
Our work includes a focus on the unmet treatment needs of Canadians with highly active relapsing MS, 
the focus of this current streamlined drug review. It is imperative for the Formulary Management Expert 
Committee (FMEC)  work with clinicians using the existing evidence that was submitted and reviewed 
during the project that culminated in Canada’s Drug Agency’s report “Alemtuzumab, Cladribine, 



 
Fingolimod, and Natalizumab as First-Line Treatments in Adult Patients with Highly Active Relapsing 
MS,” in conjunction with the patient group, MS Canada to develop the criteria to ensure relevancy and 
expedited implementation. This subsequent review has the potential to support needed policy change, 
and provide MS clinicians, in collaboration with their patients, the opportunity to treat MS with the right 
medication, at the right time. 
 
Current drug policy in Canada rarely allows people living with MS to initiate treatment with a high 
efficacy therapy because of the associated strict and limiting reimbursement criteria. Unfortunately, this 
criterion, shapes how clinicians are able to treat the disease, even in patients with a highly active disease 
course.   
 
In Canada, the treatment of MS is largely dictated by reimbursement practices that follow an escalation 
approach, which is also based on limited evidence.   Over the past two decades, there has been 
significant growth in our understanding of the pathophysiology of MS and as a result the development 
of innovative and highly effective therapeutic targets. Treatment approaches have not evolved to reflect 
these advancements in MS treatment and governments continue to use the escalation approach as the 
foundational framework around drug plan decision-making.  
 
There is an increasing shift to treat people with highly active MS with high-efficacy DMTs as soon as 
possible to avoid unnecessary damage and irreversible disability caused by suboptimal management of 
disease activity. Integrally dependent on early and effective treatment of MS is its timely diagnosis. 
Delays in diagnosis and care of MS are not new within the Canadian healthcare system; however, the 
pandemic caused significant disruption to the access and availability of healthcare servicesi. The impact 
of this disruption has created a backlog of healthcare services which will further delay the diagnosis and 
treatment of MS for some Canadians who may have highly active disease. By the time they have 
received a diagnosis and initiated a treatment under the current reimbursement policy that mandates 
an escalation approach to treatment, they will have lost a potentially critical therapeutic window to 
preserve brain health and function. For people living with MS, time is brain. 
 
There is a need for high efficacy DMTs with varied mechanisms of action to address the heterogeneity of 
the disease response to DMTs as well as place the patient at the centre of their disease management 
based on their lifestyle and stage of life.  
 
Both the AANii and CMSWGiii guidelines are clear in their recommendations for initiating treatment with 
a high-efficacy DMT in people who present with high disease activity at the time of diagnosis as early as 
possible to avoid unnecessary damage and irreversible disability caused by suboptimal management of 
disease activity.  Poor prognostic factors are well documented and can identify individuals with highly 
active disease so that optimal treatment can be initiated as early as possible within the critical 
therapeutic window to preserve brain health and function. 
 
 
 
 
 



 
Inadequate Research Questions 
We do not feel that the current research questions in this review will adequately or appropriately 
address the policy question. Similarly, as we noted, in MS Canada’s February 2022 submission in 
response to the initial Proposed Project Scope DR0087-000 we stated that patient reported outcomes 
and determinants of health were not addressed in the research question underpinning the proposed 
project scope.  
 
As we have previously stated, in our March 2024 submission related to the CDA project number HT0038-
000: Alemtuzumab, Cladribine, Fingolimod, and Natalizumab as First-Line Treatments in Adult Patients 
with Highly Active Relapsing MS, the lack of head-to-head comparison studies is a longstanding 
challenge in the pharmacoeconomic review of multiple sclerosis (MS) disease-modifying therapies for 
public payer decision-making. 
 
There are no MS DMTs formally indicated as first-line treatments for individuals with “highly active 
relapsing MS”, and the two RCTs that aim to address this, TREAT-MS and DELIVER-MS, are ongoing with 
expected completion dates within the following one to three years. Thus, MS Canada does not feel it is 
possible to adequately respond to the research questions, nor that they are the correct questions to ask 
for the review of 1L high efficacy DMTs for treatment of people with highly active relapsing MS. The 
research questions will not meaningfully address the current needs of this subpopulation of Canadians 
living with highly active relapsing MS and do not appear to reflect the spirit and intended goal of the 
FMEC from the perspective of a patient group. 
 
MS is a Costly Disease 
As a chronic disease of the central nervous system, MS often requires increased multidisciplinary care 
needs, limits the ability to participate in the workforce, and reduces quality of life. It is estimated that 
the annual cost of MS approximately $3.4 billion in Canada which is equivalent to an average annual 
cost of more than $42,880 per person.iv  
 
MS significantly affects individuals’ ability to work, leading to economic costs for them, their employers, 
and the government. Key areas of productivity loss include early retirement, frequent sick leave, 
reduced productivity while at work, loss of future income due to early death, and income loss for family 
members providing care. The government bears the largest share of these costs. 
 
The average cost of an MS DMT ranges from approximately $7,000 CAD to more than $50,000 CAD per 
patient, per treatment year. Drug cost comparison must extend beyond the unit cost of the medication 
dose and dosing schedule.  
 
Repercussions of suboptimal treatment can result in greater financial burden to health and social 
systems. Without access to early or effective treatment, individuals are at high risk of hospitalization 
due to acute disease exacerbations. The cost of a mild to moderate relapse is $7,275 (CAD) and a severe 
relapse is estimated to cost $17,458.v This does not account for loss of productivity costs and other 
indirect costs associated with increased and often irreversible disability. In Canada, the average cost of 
disease worsening per year in an individual living with MS with mild disability was estimated at $30,836, 
moderate disability was estimated at $46,622 per year and severe disability at $77,981.vi It is critical that 



 
the CDR considers the costs associated with burden of disease in relation to the overall cost of the 
DMTs, as well as patient choice of each of the DMTs under review including mode of administration, 
mechanism of action, and dosing schedules. Health outcomes need to be inclusive of the broader social 
determinants of health and not limited to drug budgets.  
 
Safety and Efficacy of Natalizumab and Cladribine 
Phase 3 clinical safety and efficacy data of natalizumab and cladribine in relapsing-remitting MS fulfilled 
market authorization criteria by regulatory authorities globally and both possess extensive long-term 
safety and efficacy data. Natalizumab has long term safety and efficacy data spanning over a decadevii, 
with more than 15 years of post-market utilization in Canadaviii; and cladribine maintains over five years 
of real-world safety and efficacy data in people with HAMS.ix 
 
Closing comments 

MS Canada is pleased to continue to work collaboratively with the CDA, MS clinicians and most 

importantly, members of our MS community through their lived experience, to make positive policy 

change related to access to treatments for Canadians living with MS.  

We have seen significant change over the past several years in our work with the CDA. We are 

committed to keeping the momentum of this work going to realize our end goal of universal coverage of 

the full range of Health Canada authorized medicines for MS with the flexibility to allow for different 

treatment approaches based on clinical presentation and treatment goals as discussed between the 

clinician and patient. This includes different classes of medications and administrations as the clinical 

response to each of these drugs will vary greatly from person to person based on their unique patient 

journey including disease type and course, stage of life, and personal choices driven by lifestyle, health, 

and economic factors.  

This project has the opportunity to provide substantial evidence to support policy change, and provide 

MS clinicians, in collaboration with their patients, the opportunity to treat MS with the right medication, 

at the right time.  

 

  

 
i https://mscanada.ca/sites/default/files/documents/2023-10/deloitte-covid-19-impact-english 0.pdf 
 
ii Rae-Grant A, Day GS, Ann Marrie R, et al. Comprehensive systematic review summary: disease-modifying therapies for adults 
with multiple sclerosis: report of the guideline development, dissemination, and implementation subcommittee of the 
American Academy of Neurology. Neurology. 2018;90:789–800. 
 
iii Freedman MS, Devonshire V, Duquette P, Giacomini PS, Giuliani F, Levin MC, Montalban X, Morrow SA, Oh J, Rotstein D, Yeh 
EA; Canadian MS Working Group. Treatment Optimization in Multiple Sclerosis: Canadian MS Working Group 
Recommendations. Can J Neurol Sci. 2020 Jul;47(4):437-455. doi: 10.1017/cjn.2020.66. Epub 2020 Apr 6. PMID: 32654681. 
 
iv https://mscanada.ca/sites/default/files/documents/2023-10/deloitte-covid-19-impact-english 0.pdf 
 

 



 
 

v Baharnoori M, Bhan V, Clift F, Thomas K, Mouallif S, Adlard N, Cooney P, Blanchette F, Patel BP, Grima D. Cost-Effectiveness 
Analysis of Ofatumumab for the Treatment of Relapsing-Remitting Multiple Sclerosis in Canada. Pharmacoecon Open. 2022 
Nov;6(6):859-870. doi: 10.1007/s41669-022-00363-1. Epub 2022 Sep 15. PMID: 36107307; PMCID: PMC9596641. 
 
vi Treatment experience, burden, and unmet needs (TRIBUNE) in multiple sclerosis study: The costs and utilities of MS patients 
in Canada. (2018). Journal of Population Therapeutics and Clinical Pharmacology, 19(1). 
 
vii 1Butzkueven H, Kalincik T, Patti F, et al. Long-term clinical outcomes in patients with multiple sclerosis who are initiating 

disease-modifying therapy with natalizumab compared with BRACETD first-line therapies. Therapeutic Advances in Neurological 

Disorders. 2024;17. doi:10.1177/17562864231221331  

 
viii Morrow, S. A., Clift, F., Devonshire, V., Lapointe, E., Schneider, R., Stefanelli, M., & Vosoughi, R. (2022). Use of natalizumab in 
persons with multiple sclerosis: 2022 update. Multiple Sclerosis and Related Disorders, 65, 103995. 
https://doi.org/10.1016/j.msard.2022.103995 
 
ix Brownlee W, Amin A, Ashton L, Herbert A. Real-world use of cladribine tablets (completion rates and treatment persistence) 
in patients with multiple sclerosis in England: The CLARENCE study. Mult Scler Relat Disord. 2023 Nov;79:104951. doi: 
10.1016/j.msard.2023.104951. Epub 2023 Aug 21. PMID: 37639781. 



 

 

July 25, 2024 
 
Ms. Suzanne McGurn 
President and Chief Executive Officer 
CDA-AMC 
865 Carling Ave., Suite 600 
Ottawa, ON  
K1S 5S8 
Email:   
 
Dear Ms. McGurn, 
 
I am writing to you on behalf of MS Canada, an important and longstanding partner in Canada’s drug and 
technology landscape, to share our concerns with the lack of clear reimbursement criteria contained in 
Canada’s Drug Agency’s report “Alemtuzumab, Cladribine, Fingolimod, and Natalizumab as First-Line 
Treatments in Adult Patients with Highly Active Relapsing MS.” 
 
As an organization that provides information, support, and advocacy to Canadians affected by MS, and funds 
research to find the causes and cure for the disease, we want to ensure Canadians living with MS, and their 
families, can participate fully in all aspects of life. This includes a focus on the unmet needs (referenced in the 
report) including the unmet treatment needs of Canadians with highly active relapsing MS.  
 
The report references a group of experts, the Canadian MS Working Group, who consider high-efficacy 
treatments as first-line options for patients with high disease activity, aggressive disease presentation, or 
rapidly evolving symptoms at onset, to prevent early disability worsening. As stated in our comments on the 
draft report, the importance of the major guidelines by both the American Academy of Neurology (AAN) and 
the Canadian MS Working Group (CMSWG), in addition to the real-world evidence (RWE), are 
overshadowed, however, by randomized controlled trial (RTC) data, or perceived lack thereof, within the draft 
recommendation. Both the AAN and CMSWG guidelines are clear in their recommendations for initiating 
treatment with a high-efficacy DMT in people who present with high disease activity at the time of diagnosis.  
 
In Canada, the treatment of MS is largely dictated by reimbursement practices that follow an escalation 
approach, which is also based on limited evidence.i  Over the past two decades, there has been significant 
growth in our understanding of the pathophysiology of MS and as a result the development of innovative and 
highly effective therapeutic targets. Treatment approaches have not evolved to reflect these advancements in 
MS treatment and governments continue to use the escalation approach as the foundational framework 
around drug plan decision-making.  
 
As noted, there is an increasing shift to treat people with highly active MS with high-efficacy DMTs as soon as 
possible to avoid unnecessary damage and irreversible disability caused by suboptimal management of 
disease activity. Integrally dependent on early and effective treatment of MS is its timely diagnosis. Delays in 
diagnosis and care of MS are not new within the Canadian healthcare system; however, the pandemic 
caused significant disruption to the access and availability of healthcare services. The impact of this 
disruption has created a backlog of healthcare services which will further delay the diagnosis and treatment of 
MS for some Canadians who may have highly active disease. By the time they have received a diagnosis and 
initiated a treatment under the current reimbursement policy that mandates an escalation approach to 
treatment, they will have lost a potentially critical therapeutic window to preserve brain health and function. 
For people living with MS, time is brain. 
 





 

 

 
i Casanova, B.; Quintanilla-Bordás, C.; Gascón, F. Escalation vs. Early Intense Therapy in Multiple Sclerosis. J. Pers. Med. 2022, 12, 
119. https://doi.org/10.3390/jpm12010119 
ii Baharnoori M, Bhan V, Clift F, Thomas K, Mouallif S, Adlard N, Cooney P, Blanchette F, Patel BP, Grima D. Cost-Effectiveness 
Analysis of Ofatumumab for the Treatment of Relapsing-Remitting Multiple Sclerosis in Canada. Pharmacoecon Open. 2022 
Nov;6(6):859-870. doi: 10.1007/s41669-022-00363-1. Epub 2022 Sep 15. PMID: 36107307; PMCID: PMC9596641. 
iii https://mscanada.ca/sites/default/files/documents/2023-10/deloitte-covid-19-impact-english 0.pdf  





 
Poor prognostic factors are well documentedii and can predict individuals with highly active 

disease so that optimal treatment can be identified. These prognostic factors, along with the 

major guidelines should be used to build the criteria for initiation of a high-efficacy DMT in adults 

with highly active MS who are treatment-naïve.  

The current CADTH draft recommendation lacks clarity and direction on how jurisdictions will use 

this recommendation to move forward to improve the treatment approach for people living with 

highly active MS. We understand that CADTH is evolving to include RWE in HTAs; however, this 

recommendation does not reflect this as it focuses on the RTC data versus highlighting the 

major guidelines and RWE.  

Are there any knowledge mobilization tools that you would like to see created based on 

this report? 

Provide clear reimbursement criteria using the major guidelines and HAMS prognostic factors to 

assist governments in making the necessary updates to their benefits and coverage plans.  

Increase the awareness and critical importance of early treatment and the concept of ‘the right 

medication, at the right time’, a concept that is not currently supported by Canadian drug plans. 

The importance of shared decision-making between the person living with MS and their 

prescribing neurologist (and larger MS healthcare team) about their treatment plans.  

Inform governments of the cost incurred for suboptimal treatment in addition to the cost of the 

DMT. The cost of a mild to moderate relapse is $7,275 (CAD) and a severe relapse is estimated 

to cost $17,458.iii This does not account for loss of productivity costs and other indirect costs 

associated with increased and often irreversible disability.  

The cost of MS in Canada is more than 3.4 billion dollars per year and continues to rise.iv MS 

costs Canada $1.33 billion annually in indirect costs relating to reduced productivity, according to 

the 2023 Deloitte Access Economics report. This includes reduced employment, absenteeism, 

presenteeism, premature mortality, and informal care. MS can significantly impact an individual’s 

ability to participate in the workforce. Even among those who are employed, the disease can 

affect their ability to attend work and their productivity while at work. These impacts lead to real 

costs to the economy that are borne by the individual, their employers, and different levels of 

government. 

Please provide any additional comments you may have about this report. 

Canadians living with multiple sclerosis (MS) have a right to access all Health Canada-approved 

disease-modifying therapies (DMTs), including biosimilar and generic MS medications. Their 

patient voice is central to the goals of eliminating or reducing symptoms, slowing, preventing, and 

ultimately curing the disease. This requires timely, equitable, affordable, and consistent access to 

the full array of approved treatments, ranging from longstanding compounds to more recently 

approved innovative agents because no two people have the same disease course or respond in 

the same way to the same medication.  

 



 
A central premise must include the concept of "the right medication at the right time.”  

This enables Canadians living with MS to benefit from those medications most appropriate 

for them regardless of where they live or their income status, and their patient voice is 

integral in this decision.  

Early intervention is vital to avoid many of the long-term health, economic, and personal 

costs that result from unnecessary irreversible disability.   

MS treatment decision-making should be made jointly between the person living with MS 

and their healthcare team.  

Canadian drug programs must offer the full range of Health Canada-authorized medicines for MS. 

This includes different classes of medications and administrations as the clinical response to each 

of these drugs will vary greatly from person to person based on their unique patient journey 

including disease type and course, stage of life (pediatric, pregnancy, elderly), and personal 

preferences driven by lifestyle, health, and economic factors. 

 

 

 

 

 

 

 

 

 

 

 
i Casanova, B.; Quintanilla-Bordás, C.; Gascón, F. Escalation vs. Early Intense Therapy in Multiple Sclerosis. J. Pers. 
Med. 2022, 12, 119. https://doi.org/10.3390/jpm12010119 
ii https://practicalneurology.com/articles/2022-feb/prognostic-factors-in-multiple-sclerosis/pdf 
iii Baharnoori M, Bhan V, Clift F, Thomas K, Mouallif S, Adlard N, Cooney P, Blanchette F, Patel BP, Grima D. Cost-
Effectiveness Analysis of Ofatumumab for the Treatment of Relapsing-Remitting Multiple Sclerosis in Canada. 
Pharmacoecon Open. 2022 Nov;6(6):859-870. doi: 10.1007/s41669-022-00363-1. Epub 2022 Sep 15. PMID: 
36107307; PMCID: PMC9596641. 
iv https://mscanada.ca/sites/default/files/documents/2023-10/deloitte-covid-19-impact-english_0.pdf 



 

 

Multiple Sclerosis Society of Canada Feedback Submission 
Proposed Project Scope DR0087-000 

Alemtuzumab, cladribine, fingolimod, and natalizumab as first-line treatments 

in patients with highly active relapsing multiple sclerosis 

February 2022 

 

1. Do you think that the project as proposed in the project scope document will be useful to those 
making policy or clinical practice decisions? Why or why not? 
 

 

A key strategic priority area for the MS Society is access to timely and effective treatments for people 
living with MS and we are very pleased to see that CADTH is considering the project Alemtuzumab, 
cladribine, fingolimod, and natalizumab as first-line treatments in patients with highly active relapsing 
multiple sclerosis as an area for further review and discussion.  
 
Current drug policy in Canada rarely allows people living with MS to initiate treatment with a high 
efficacy therapy because of the associated strict and limiting reimbursement criteria. This criterion, 
shapes how clinicians are able to treat the disease, even in patients with a highly active disease course. 
The MS Society believes that Canadians living with MS have a right to access all Health Canada approved 
disease-modifying therapies (DMTs).  In addition, their patient voice is central to the goal to eliminate or 
reduce symptoms, slow, prevent and ultimately cure the disease. This requires timely, equitable, 
affordable, and consistent access to the full array of approved treatments, ranging from longstanding 
compounds to more recently approved innovative agents, because no two-people have the same 
disease course or respond in the same way to the same medication.  
   
A central premise must include the concept of "the right medication at the right time”   

• this enables Canadians living with MS to benefit from those medications most appropriate for 
them regardless of where they live, their income status or treatment history, and their patient 
voice is integral in this decision.  

• early intervention with the most appropriate medication is vital to avoid many of the long-term 
health, economic and personal costs that result from unnecessary irreversible disability.   

   
Canadian drug programs must offer the full range of Health Canada authorized medicines for MS and be 
flexible to allow for different treatment approaches to be utilized based on clinical presentation and 
treatment goals as discussed between the clinician and patient. This includes different classes of 
medications and administrations as the clinical response to each of these drugs will vary greatly from 
person to person based on their unique patient journey including disease type and course, stage of life 
(pediatric, pregnancy, elderly), and personal choices driven by lifestyle, health, and economic 
factors.  The MS Society believes that the proposed project will provide substantial evidence to support 
policy change, and provide MS clinicians, in collaboration with their patients, the opportunity to treat 
MS with the right medication, at the right time.  
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 2. Are there policy, practice or research questions not considered in the project scope that are 
required to change or influence practice? If so, what would these be? 

 

1.  A research question related to patient reported outcomes and determinants of health is not 

addressed in the proposed project scope. Evidence-based drug access decisions require a determination 

of risk tolerance. Whether this is made on an individual or national basis, those impacted by the decision 

are in the best position of making this determination. That is, patients. Patients must be engaged as 

equal partners in all consultations that affect their care.  

 

2.  In most jurisdictions, reimbursement criteria dictate that patients must fail (demonstrate a lack of 

responsiveness or intolerance to) one or more low to moderate efficacy DMTs before they qualify for 

treatment with a high efficacy DMT. The concept of early intervention as a beneficial health outcome for 

patients with highly active MS is therefore lost, and often a significant amount of time passes before 

they initiate treatment with a high efficacy medication. This lost time in MS translates to unnecessary 

and sometimes permanent damage caused by treating the disease using a suboptimal approach. 

 

Diagnostic criteria influence the reimbursement practices, however there is inconsistent use of the most 

up-to-date diagnostic criteria for MS across Canada. Many provinces and territories continue to apply 

criteria that was developed more than a decade ago. Since then, there have been significant advances in 

therapeutics for MS as well as updated diagnostic criteria, however, use of this outdated criteria, limits 

effective, and optimal treatment options for Canadians with highly active MS. Additional access 

concerns include the inequitable availability of Health Canada approved DMTs across Canada. Specific to 

the four drugs under review, only one, fingolimod, is consistently listed across all provincial, territorial, 

and federal formularies. Interestingly, fingolimod is also the only second-line agent available as a generic 

costing approximately 75 per cent less per unit than branded fingolimod. While the MS Society 

acknowledges CADTH’s role is to provide evidence-based reports to governments to assist with decision 

making and is not responsible to implement policy change, we did want to highlight the current 

inequitable access to the medications proposed for review.  

 

Repercussions of suboptimal treatment can result in greater financial burden to health and social 

systems. In Canada the average cost of a disease modifying therapy for multiple sclerosis is between 

approximately $7,000 and more than $50,000 per patient, per patient treatment year. Without access to 

early or effective treatment, individuals are at high risk of hospitalization due to acute disease 

exacerbations. In Canada, the average cost of disease worsening per year in an individual living with MS 

with mild disability was estimated at $30,836, moderate disability was estimated at $46,622 per year 

and severe disability at $77,981i. It is critical that CADTH considers the costs associated with burden of 

disease in relation to the overall cost of the DMTs, as well as patient choice of each of the DMTs under 

review including mode of administration, mechanism of action, and dosing schedules. Health outcomes 

need to be inclusive of the broader social determinants of health and not limited to drug budgets. 
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3. Do you have any suggestions for improving the project as proposed in the project scope 
document? 

 

While CADTH has indicated that stakeholder feedback will take place at key stages of the project, there 

is a perceived lack of patient perspective embedded within the scope of the project itself. This could be 

improved with the inclusion of an individual with lived or living experience with MS to participate on the 

review panel to support this project. Finally, including patient reported outcome studies will provide a 

comprehensive analysis of the lived experience as part of the review.  

  

4. Please provide any additional comments you may have about this document or the project itself, 
including any studies you think should be included in our review. (A list of included studies and the 
final project protocol will be posted at a later date.) 

 

In summary, the MS Society is very pleased that CADTH has initiated the proposal of this project and for 
the opportunity to provide feedback regarding the project scope.  Offering the full range of therapies 
that can reduce disease activity improves the chance of finding the best option for each person with MS 
so that personalized treatment can be optimized. This policy and practice change must be widely 
accepted and urgently adopted to give clinicians and patients a therapeutic strategy that offers the best 
chance of preserving brain and spinal cord tissue early in the disease course.  

There is a growing body of evidence to support initiation of MS treatment with a high efficacy DMT 

versus an escalation approach in patients with MS. In addition to the studies the CADTH project team 

will identify through their systematic review, the MS Society is listing the following documents and 

patient reported outcome studies as part of the review. 

 

Accessing Disease-Modifying Therapies for Multiple Sclerosis: A Pan-Canadian Analysis.  
(Conference Board of Canada)  
 

Atlas of MS 3rd edition, Part 1: Mapping multiple sclerosis around the world – key epidemiology 
findings.  
 

Brain health: time matters in multiple sclerosis  
 

Treatment Optimization in Multiple Sclerosis: Canadian MS Working Group Recommendationsii 
 

Multiple Sclerosis in the Workplace Supporting Successful Employment Experiences.  
(Conference Board of Canada)  
 

Multiple sclerosis in Canada 2011 to 2031: Results of a microsimulation modelling study of 
epidemiological and economic impacts. Amankwah, N., et al. (2017). Health Promotion and Chronic 
Disease Prevention in Canada 37(2): 37-48. 
 

Measuring outcomes that matter most to people with multiple sclerosis: the role of patient-reported 
outcomes. Brichetto, Giampaolo; Zaratin, Paola. Current Opinion in Neurology: June 2020 - Volume 33 
- Issue 3 - p 295-299.  
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Patient-Reported Outcomes After Therapy Switch to Fingolimod: Post-hoc Subgroup Analysis of the 
EPOC Study (P3.183) Singer B, Gudesblatt M, Agashivala N, Li S, Randhawa S, McCague K, Barbato L. 
Neurology Apr 2014, 82 (10 Supplement) P3.183. 
 

Impact of alemtuzumab on health-related quality of life over 6 years in CARE-MS II trial extension 
patients with relapsing-remitting multiple sclerosis. Arroyo R, Bury DP, Guo JD, et al. Mult Scler. 
2020;26(8):955-963.  
 

Impact of natalizumab on quality of life in a real-world cohort of patients with multiple sclerosis: 
Results from MS PATHS. Hersh CM, Kieseier B, Moor C de, et al. Multiple Sclerosis Journal - 
Experimental, Translational and Clinical. April 2021. 15;7(2):20552173211004634. 

Treatment satisfaction, safety, and tolerability of cladribine tablets in patients with highly active 
relapsing multiple sclerosis: CLARIFY-MS study 6-month interim analysis. Bruno Brochet, Raymond 
Hupperts, Dawn Langdon, Alessandra Solari, Fredrik Piehl, Jeannette Lechner-Scott, Xavier 
Montalban, Krzysztof Selmaj, Martin Valis, Konrad Rejdak, Eva K. Havrdova, Francesco Patti, Nektaria 
Alexandri, Axel Nolting, Birgit Keller. Multiple Sclerosis and Related Disorders, Volume 57, 2022, 
103385. 

 

 
Contact: 
Benjamin Davis   
Senior Vice-President, Mission   
MS Society of Canada   

    
  

 
i Karampampa K, Gustavsson A, Miltenburger C, Kindundu CM, Selchen DH. Treatment experience, burden, and 
unmet needs (TRIBUNE) in multiple sclerosis: the costs and utilities of MS patients in Canada. J Popul Ther Clin 
Pharmacol. 2012;19(1):e11-25. Epub 2012 Jan 10. PMID: 22247419. 
 
ii Freedman, M., Devonshire, V., Duquette, P., Giacomini, P., Giuliani, F., Levin, M., . . . Yeh, E. (2020). Treatment 
Optimization in Multiple Sclerosis: Canadian MS Working Group Recommendations. Canadian Journal of 
Neurological Sciences / Journal Canadien Des Sciences Neurologiques, 47(4), 437-455. doi:10.1017/cjn.2020.66 
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CDA-AMC Open Calls for Input and Feedback 
 

Proposed Project Scope for “Cladribine and Natalizumab for Highly Active 
Relapsing-Remitting Multiple Sclerosis” 

 
 
Project number:  TS0004-000; https://www.cda-amc.ca/cladribine-and-natalizumab-highly-active-
relapsing-remitting-multiple-sclerosis  

Brand Name:  Mavenclad and Tysabri 

Generic Name:  Cladribine and Natalizumab 

Indication(s):  Highly Active Relapsing-Remitting Multiple Sclerosis 

Group Name:  Canadian Network of MS Clinics (CNMSC) 

Primary contact:  Dr. Sarah Morrow 

E-mail:    

Telephone:   

 

Introductory comments from CNMSC 

The Canadian Network of Multiple Sclerosis (MS) Clinics1 (CNMSC; https://cnmsc.ca/) has been very 
committed to supporting Canada’s Drug Agency’s (CDA-AMC) evaluations in the areas of multiple 
sclerosis (MS) and other demyelinating diseases.   

CNMSC is pleased to continue this support as CDA-AMC transitions the May 2024 “first-line (1L) review” 
(i.e., evaluation of the role of alemtuzumab, cladribine, fingolimod, natalizumab, and rituximab as 1L 
treatments in adults living with highly active relapsing MS2) to the FMEC process with a focus on 
cladribine and natalizumab.  It is imperative that the outputs of this process are finalized and implemented 
as quickly as possible, to provide access to these medications and mitigate the serious negative 
impact/permanent disability of this highly active form of MS. 

CNMSC previously provided insights and feedback to the initial call for input (February 16, 2022), a 
response to the call for input regarding studies included in review (October 31, 2023), and a response to 
the draft report (March 20, 2024).  These submissions are provided again as attachments, for ease of 
reference for CDA-AMC staff.  Our August 6,2024 comments to CDA-AMC and provincial payers – which 
included proposed criteria – are also included with this submission. 

We would also like to provide the following advice to FMEC as they approach this review: 

• It is important for FMEC to consider that jurisdictions requested the evaluation of these products 
and are looking to make an informed policy decision on how to make these products available for 
patients based on the full scope of evidence available. 

o Of note, some provinces were already funding these products on a case-by-case basis 
prior to the launch of the 1L review (e.g., Ontario).  Quebec also funds Tysabri for this 

 
1 CNMSC is a national network of academic and community-based clinics established for the advancement of patient services, 
education, and research in MS.   
2 CDA-AMC.  Alemtuzumab, Cladribine, Fingolimod, and Natalizumab as First-Line Treatments in Adult Patients With Highly Active 
Relapsing Multiple Sclerosis (May 30, 2024).  https://www.cadth.ca/alemtuzumab-cladribine-fingolimod-and-natalizumab-first-line-
treatments-adult-patients-highly  
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issue are captured in the Canadian Treatment Optimization 
Recommendations (see citation below). 

• As noted in the PICOs evaluation below, none of the available 
disease modifying agents is specifically indicated as a 1L agent in 
highly active MS. 

• Also, see below re:  definition of highly active disease. 
2. How do costs compare across disease 

modifying therapies for the treatment of adult 
patients with highly active RRMS?  

 

• This question needs to be clarified further, to the following:  “How do 
costs compare for those DMTs that have demonstrated effectiveness 
in the treatment of adult patients with highly active MS?” 

• As noted above, CNMSC recommends summarizing costs over 2 
time frames:  a) yearly costs; and, b) a 3 to 5-year time period, in 
order to enable more accurately compare costs associated with 
different regimens. 

 

c) Additional areas for clarification 
 

i) Definition of highly active disease 
• It is important that CDA-AMC addresses what appears to be confusion in the project scope 

regarding the difference between what is referred to as “active disease/MS” vs. the definition of 
“highly active disease/MS”.  This impacts the scope of data to address the policy question of 
whether or not cladribine and/or natalizumab should be funded for patients with highly active MS. 

• We hope that the following provides clarity of the differences between these two descriptors. 
 

• “Active MS” 
o Patients who have a flair or relapse of their MS (i.e., based on MRI findings and/or clinical 

signs and symptoms of MS) at a point in time are considered to have “active” disease, or 
new lesions on their routine MRI 

• “Highly active MS” 
o Patients with highly active disease are a specific subset of patients whose MS is very 

active clinically (several relapses or relapses without recovery or several new clinically 
silent MRI lesions or those with spinal cord lesions) and, thus, at risk of creating 
significant disability over a short time period (see Table 1 below). 

o CNMSC provided a clear definition for highly active MS3 in its February 2022 submission, 
as well as an explanation for the absence of stratification for this population in its October 
2023 submission (i.e., the “highly active disease” terminology is relatively recent and, as 
a result, it has not traditionally been used as a selection criterion to design specific trials 
in this population). 

• Examination of individuals with highly active disease a priori was not a 
consideration at the time of most of the original studies, as the science had not 
evolved sufficiently to identify this as a relevant subgroup that should be carved 
out for specific/differential examination. 

o The Canadian Treatment Optimization Recommendations (TOR)4 speak to the 
identification and treatment of aggressive forms of the disease, an area of emphasis 
because of the critical importance of achieving disease control in these patients. 

• Patients with highly active disease are at significant risk of early disability 
worsening and warrant early treatment with a higher-efficacy DMT. 

• Patients at risk of a more aggressive clinical course, worse outcomes, and/or a 
poorer response to DMTs include males, individuals of non-white ethnicity, and 
those with high-risk clinical/radiological disease factors. 

 
3 Rush, C. A. et al. Aggressive multiple sclerosis: proposed definition and treatment algorithm.  Nat. Rev. Neurol. 11, 379–389 
(2015); published online 2 June 2015; doi:10.1038/nrneurol.2015.85 
4 Freedman M et al. (2020). Treatment Optimization in Multiple Sclerosis: Canadian MS Working Group Recommendations. 
Canadian Journal of Neurological Sciences, 1-19. doi:10.1017/cjn.2020.66he  
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• Glatiramer acetate  
• Dimethyl fumarate  
• Teriflunomide  
• Ocrelizumab  
• Ofatumumab 
 

appropriate agents for use in a patient with 
highly active disease. 

• It is because these agents are not useful in 
these patients that clinicians have been 
engaging with payers across the country since 
2020 to get access to cladribine and 
natalizumab for this specific subpopulation of 
patients. 

• See above re:  difference between “active” 
disease vs. “highly active” disease. 

Outcomes Efficacy:  
• Relapses (e.g., relapse rate, relapse-free rate, time 
to relapse)  
• Disability progression (including time to 
progression) or improvement  
• Function (e.g., MSFC score including T25-FW, or 
9-HPT individual scores)  
• Imaging outcomes (e.g., MRI brain lesions, MRI 
brain volume, spinal cord imaging)  
• Cognitive outcomes (e.g., MSNQ, PASAT 3, 
SDMT)  
• Symptoms (e.g., Fatigue, cognition, mobility, visual 
disturbance) 
• HRQoL (e.g., MSQOL-54, MSQLI, MS-QLQ27)  
• Instrumental activities of daily living (e.g., 
absenteeism, presentism, employment status)  
 
Safety:  
• Adverse events  
• Serious adverse events  
• Withdrawal due to adverse events  
• Mortality  
• Notable harms: injection-related reactions, 
opportunistic infections, serious infections, 
progressive multifocal leukoencephalopathy, 
lymphopenia, neutropenia, malignancies  

No additional comments. 

Study design  Published phase II, phase III and phase IV RCTs  
If no RCTs are available to adequately inform the 
research question: comparative prospective cohort 
studies  

CDA-AMC needs to commit to a fulsome evaluation 
of the RWE available reflecting the use of cladribine 
and/or natalizumab in highly active MS.  The May 
2024 review systematically excluded this 
information, despite the fact that the data for this 
specific subgroup of patients consistently 
demonstrates a positive clinical benefit in the real-
world setting. 

Search dates  TBD   
9-HPT = 9 Hole Peg Test; DMT = disease-modifying therapies; EDSS = Expanded Disability Status Scale; HRQoL = health-related quality of life; MS = multiple sclerosis; MSFC 
= multiple sclerosis functional composite; MSNQ = multiple sclerosis neuropsychological questionnaire; MSQLI = multiple sclerosis quality of life inventory; MSQLQ27 = 27-item 
multiple sclerosis quality of life questionnaire; MSQOL-57 = multiple sclerosis quality of life-54; PASAT 3 = 3-second Paced Auditory Serial Addition Task; RCT = randomized 
controlled trial; SDMT = symbol digit modality test; T25-FW = Timed 25-foot walk.  

a Health Canada-recommended dosage for MS or clinically relevant dosage based on expert advice or on the Canadian MS Working Group guidelines. 

 
e) References 

The list of references cited by CDA-AMC in its proposal is highly limited in scope.  It is assumed that a 
more fulsome search will be undertaken to identify the full body of evidence available to address the 
policy questions at hand. 

Previous CNMSC submissions have provided citations and reference summaries relevant to this project.  
CNMSC is submitting those submissions again, to ensure there is no duplication of effort. 

Additional references that CDA-AMC should consider as part if its review include the following: 

• Oh J, Bhan V, Traboulsee A, et al. Health Canada Drug Approval Process: A Barrier to Personalized 
Care in Multiple Sclerosis. Canadian Journal of Neurological Sciences / Journal Canadien des 
Sciences Neurologiques. Published online 2024:1-4. doi:10.1017/cjn.2024.267 
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August 6, 2024 
 
Ms. Suzanne McGurn 
President and Chief Executive Officer 
CDA-AMC 
865 Carling Ave., Suite 600 
Ottawa, ON  
K1S 5S8 
Email:    
 
 
Dear Ms. McGurn 
 
As you may be aware, the Canadian Network of Multiple Sclerosis (MS) Clinics1 (CNMSC; https://cnmsc.ca/) 
has been very committed to supporting Canada’s Drug Agency’s (CDA-AMC) evaluations in the areas of 
multiple sclerosis (MS) and other demyelinating diseases.   
 
We are contacting you today regarding the status of and continued delays to the CDA-AMC review regarding 
the role of alemtuzumab, cladribine, fingolimod, natalizumab, and rituximab as first-line (1L) treatments in 
adults living with highly active relapsing MS.2    
 
More precisely, we encourage CDA-AMC to move forward with finalizing the information needed by provincial 
drug plans to implement the results of this review as soon as possible, so that patients may benefit from 
these therapies. 
 
Background: 
 
CNMSC has put a great deal of effort into providing insights and feedback since the launch of the review of 
these four products in February 2022. Specifically, CNMSC provided a response to the initial call for input 
(February 16, 2022), a response to the call for input regarding studies included in review (October 31, 2023), 
and a response to the draft report (March 20, 2024).  (We are pleased to provide copies of these documents 
to you and/or provincial drug program leads for your files, on request.) 
 
CNMSC was pleased to see CDA-AMC acknowledge that the optimal management of MS has evolved 
significantly.  As noted in the final version of the review, it is critical to have timely access to 1L higher 
efficacy options for select patients with aggressive disease to avoid the rapid disability accumulation 
associated with this variant of MS.  We know that achieving disease control as quickly as possible results in 
mitigation of disability and/or worsening disease in the long-term.  This ultimately benefits health outcomes in 
persons living with MS (PLWMS), as well as direct (i.e., health system) and indirect (i.e., productivity, social 
assistance) costs.   
 
On the other hand, as noted in our March 2024 submission, the recommendations in the 1L report should 
have been more precise in terms of defining criteria for leveraging these products in highly active MS.  In 
addition, the review should have put more emphasis on and incorporated a more detailed summary of the 
available real-world evidence, as those results are compelling and highly relevant to the policy question at 
hand. 
 
CNMSC provided suggested criteria for use in both its February 2022 and October 2023 submissions, based 
on the full body of available evidence as well as the 2020 Canadian Treatment Optimization 

 
1 CNMSC is a national network of academic and community-based clinics established for the advancement of patient services, 
education, and research in MS.   
2 CDA-AMC.  Alemtuzumab, Cladribine, Fingolimod, and Natalizumab as First-Line Treatments in Adult Patients With Highly Active 
Relapsing Multiple Sclerosis (May 30, 2024).  https://www.cadth.ca/alemtuzumab-cladribine-fingolimod-and-
natalizumab-first-line-treatments-adult-patients-highly  
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October 31, 2023 
 
CADTH 
865 Carling Ave., Suite 600 
Ottawa, ON Canada K1S 5S8 
 
To whom it may concern: 
 
I am writing to you on behalf of the Canadian Network of Multiple Sclerosis Clinics (CNMSC; 
https://cnmsc.ca/), which is a national network of academic and community-based clinics established for 
the advancement of patient services, education, and research in MS.  As you are aware, CNMSC 
members provided comprehensive input to CADTH’s review of specific first-line (1L) therapies in February 
2022.   
 
The purpose of this communication is to provide feedback to CADTH on the “List of included studies”1 for 
project HT0038 Drugs for aggressive RRMS.2  We have concerns on two specific fronts – the scope of 
evidence and the importance of having a thorough understanding of the disease process. 
 
The studies proposed for inclusion in this evidence review are very limited in scope, which appears to be 
related to a fundamental flaw in CADTH’s search terms (i.e., focus on terms such as “aggressive” MS).  
As a result, the studies proposed fall far short of the scope of evidence available to describe the value of 
these agents in patients with highly-active MS.  We are also concerned that there is a gap in 
understanding of the disease process and, therefore, appropriate context on the part of CADTH staff as it 
relates to the definition of MS patients with highly-active disease.  We address both of these issues as 
part of our input below. 
 
a) Definitions 
 
In its February 2022 submission to CADTH, CNMSC provided a definition for “aggressive MS” (i.e., 
highly-active disease/MS)3 as well as articulating the rationale for/importance of proactive treatment of 
patients presenting with this subtype of MS.  This information is re-capped in Table 1 below, for ease of 
reference. 
 
The Canadian Treatment Optimization Recommendations (TOR)4 speak to the identification and 
treatment of aggressive forms of the disease, an area of emphasis because of the critical importance of 
achieving disease control in these patients. 

• Patients with highly-aggressive disease are at significant risk of early disability worsening and 
warrant early treatment with a higher-efficacy DMT. 

• Patients at risk of a more aggressive clinical course, worse outcomes, and/or a poorer response 
to DMTs include males, individuals of non-white ethnicity, and those with high-risk 
clinical/radiological disease factors. 

• Evidence of highly active disease (e.g. frequent relapses, new MRI lesions), extensive CNS 
involvement (multifocal, lesion number and location, T2 burden of disease) and/or inadequate 
recovery/repair (residual impairment, higher baseline EDSS score) or cognitive reserve are 
prognostic of a worse clinical course and poorer long-term outcomes in CIS and RMS. 

 
1 CADTH.  List of included studies.  https://www.cadth.ca/sites/default/files/hta-
he/HT0038%20MS%20List%20of%20included%20studies refchecked.pdf  
2 CADTH. Health Technology Review - Alemtuzumab, Cladribine, Fingolimod, and Natalizumab as First-Line Treatments in Adult 
Patients With Highly Active Relapsing Multiple Sclerosis. https://www.cadth.ca/alemtuzumab-cladribine-fingolimod-and-natalizumab-
first-line-treatments-adult-patients-highly  
3 Rush, C. A. et al. Aggressive multiple sclerosis: proposed definition and treatment algorithm.  Nat. Rev. Neurol. 11, 379–389 
(2015); published online 2 June 2015; doi:10.1038/nrneurol.2015.85 
4 Freedman M et al. (2020). Treatment Optimization in Multiple Sclerosis: Canadian MS Working Group Recommendations. 
Canadian Journal of Neurological Sciences, 1-19. doi:10.1017/cjn.2020.66he  
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Table 1.  Defining aggressive/highly active MS. 

 
From a practical perspective, we recommend the following approach to patient identification and criteria 
for use of specific medications: 
 
i) Patient identification  

• From a demographic perspective, patients at risk of a more aggressive clinical course, worse 
outcomes, and/or a poorer response to DMTs include males, individuals of non-white ethnicity, 
and those with high-risk clinical/radiological or biomarker disease factors. 

• From a clinical perspective, the following are some of the major signs and symptoms that are 
reflective of more aggressive disease and are prognostic of a worse clinical course and poorer 
long-term outcomes in CIS and RMS. 

• Evidence of highly active disease (e.g. frequent relapses, high burden of disease on MRI 
at onset, or new MRI lesions in a short time period); 

• Extensive CNS involvement (clinical evidence of widespread disease along with 
multifocal, lesion number and location, T2 burden of disease on MRI);  

• Inadequate recovery/repair (residual impairment, higher baseline EDSS score) post-
relapse; and/or, 

• Early cognitive involvement. 
  
ii) Criteria for use  

• The following are suggested specific criteria for use for specific products. 
 

• Mavenclad - suggested criteria for use: 
o For use in patients who are and have multiple poor prognostic factors 

 high burden on diagnostic MRI at baseline 

Defining ‘aggressive’ MS: 
• Rampant progression of disability over a short time period 
• Early, unexpected acquisition of disability followed by frequent relapses (often with incomplete resolution) and highly 

active disease seen on MRI 
• As any type of MS that is associated with repeated severe attacks and accelerated accrual of disability 
• We suggest that aggressive MS can be defined as RRMS with one or more of the following features: 

o EDSS score of 4 within 5 years of onset 
o Multiple (two or more) relapses with incomplete resolution in the past year 
o More than two MRI studies showing new or enlarging T2 lesions or gadolinium-enhancing lesions despite 

treatment 
o No response to therapy with one or more DMTs for up to 1 year 

Early identification: 
• Important to identify patients who are at risk of aggressive MS as early as possible and implement an effective treatment 

strategy 
• Early intervention might protect patients from irreversible damage and disability, and prevent the development of a 

secondary progressive course 
• Population studies have indicated that relapses occurring in the first 2 years of MS drive early disease progression, with 

diminishing contribution from later relapses (after year 3). 
Approach to management: 

• The window of opportunity for treating patients with aggressive MS is narrow, thus, conventional treatment paradigms 
need to be reconsidered. 

• Evidence over the past decade points to a window of opportunity for effective treatment in patients with MS, which covers 
the period of peak CNS inflammation. 

• Current DMTs target the early type of CNS inflammation that is believed to substantially contribute to demyelination and 
axonal damage. Therefore, these therapies are more effective when the inflammatory process is prevalent, as in the early 
stages of disease.  

• Early disability progression seems to be driven by inflammation, but later progression is associated with an ill-defined 
chronic neurodegenerative process, which is mostly unamenable to treatment with currently available therapies. 

• The goal of treatment is to minimize the accumulation of irreversible disability and, ultimately, to slow or stop disease 
progression, thus minimizing long-term disability and preserving a good quality of life.  

• Therefore, conventional treatment paradigms need to be reconsidered in patients with aggressive MS, so as to avoid late 
identification and subsequent treatment with aggressive treatments that offer too little too late. 
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 AND 
 severe first relapse 
 OR 
 poor recovery from first relapse 

o For use in patients with active disease who want to get pregnant 
o Patient is being managed by an experienced MS expert working in an CNMSC-affiliated 

MS clinic 
 

• Tysabri - suggested criteria for use: 
o For use in patients who are and have multiple poor prognostic factors 

 high burden on diagnostic MRI at baseline 
 AND 
 severe first relapse 
 OR 
 poor recovery from first relapse 

o Patient is being managed by an experienced MS expert working in an CNMSC-affiliated 
MS clinic 
 

• Lemtrada - suggested criteria for use: 
o For use in patients who are and have multiple poor prognostic factors 

 high burden on diagnostic MRI at baseline 
 AND 
 severe first relapse 
 OR 
 poor recovery from first relapse 

o For use in patients with active disease who want to get pregnant 
o Patient is being managed by an experienced MS expert working in an CNMSC-affiliated 

MS clinic 
 
b) Relevant studies  
 
There are two issues to consider when determining what studies are relevant to answering the question 
of whether the products incorporated into this review have value in managing patients with highly-active 
MS.  First is the timing of the studies in the context of the history of MS drug development and 
understanding that, at the time of the trials, placebo-controlled comparisons are valuable in addressing 
the question at hand.  The second issue relates to CADTH’s search terms, and the expectation of specific 
clinical trials focused solely on the “aggressive/highly active” MS population. 
 
The following points articulate CNMSC’s concerns with CADTH’s approach and outline the studies that 
CNMSC believes should be included in the scope of this project. 
 
• CADTH has made the assumption that doing a literature search using the search terms 

“aggressive/highly-active MS” will reveal the full evidence base to address the key question for this 
review. 

o This assumption is fundamentally flawed as this terminology is relatively recent and, as a 
result, it has not traditionally been used as a “selection criterion” to design specific trials in 
this population. 

• Historically, there were many patients with highly-active MS enrolled in clinical trials, given the very 
limited treatment options available at the historical various times of pivotal trials. 

o It should be noted that designation of “highly-active” MS was not part of the diagnostic 
paradigm at the time. 

• As a result, clinical trial results for many products include and, therefore reflect the impact of these 
products on this patient population. 

o For instance, the original phase 3 RCTs for natalizumab (and the other DMTs) should have 
been within scope for this project, as they were all first-line studies and included this patient 
population. 
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Appendix I – Suggested criteria for use for 1L cladribine and natalizumab in highly active MS 
 
 
 

 
 

Cladribine (Mavenclad)
Suggested criteria for use:
• For use in patients who are and have multiple poor prognostic factors, such as:

• high burden on diagnostic MRI at baseline
AND
• severe first relapse
OR
• poor recovery from first relapse

• For use in patients with active disease who want to get pregnant (i.e., use of a temporary therapy to get control of disease,with no need for ongoing
therapy which might harm the fetus)

• In cases of older (>50yo) onset disease (i.e., long silent period, with major first event representing significant disease),to limit exposure to long-term
immunosuppression

• Patients who are very small or very large (i.e., where weight might impact toxicity/efficacy with standard dose therapies);Mavencladis the only weight-
based MS therapy

• Patients who have a very high likelihood of non-compliance and, thus, challenges in getting control of highly active disease (e.g., schizophrenia)
• Patient is being managed by an experienced MS expert working in an CNMSC-affiliated MS clinic

Suggested exclusion criteria:
• Currently pregnant
• Malignancy (current or recent)
• Active/chronic infection
• EDSS of ≥7.0

1
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Natalizumab (Tysabri)
Suggested criteria for use:
 For use in patients who are and have multiple poor prognostic factors

 high burden on diagnostic MRI at baseline
AND
 severe first relapse
OR
 poor recovery from first relapse

 Patient is being managed by an experienced MS expert working in an CNMSC-affiliated MS clinic

Suggested exclusion criteria:
 Malignancy (current or recent)
 Active/chronic infection
 EDSS of ≥7.0
 (+/- in pregnancy; some limited data re: safety in pregnancy, so could be considered)

2
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CNMSC Submission - Alemtuzumab, cladribine, fingolimod, and natalizumab as first-line treatments in patients 
with highly active relapsing MS 

 
 
Introduction: 
 
The following submission is made on behalf of the Canadian Network of Multiple Sclerosis (MS) Clinics (CNMSC; https://cnmsc.ca/), which is a 
national network of academic and community-based clinics established for the advancement of patient services, education, and research in MS. 
 
The CNMSC welcomes the opportunity to provide input into CADTH’s review of alemtuzumab, cladribine, fingolimod, and natalizumab as first-line 
treatments in patients with highly active relapsing MS (project number:  DR0087-000).  Having options readily available for select patients with 
aggressive disease is critical in our efforts to avoid serious disability associated with this form of MS. 
 
This submission is comprised of 2 parts:  a) responses to the specific questions raised by CADTH; and, b) an evidence-based briefing regarding 
the importance of access to highly-active therapies in patients with aggressive disease.  CNMSC looks forward to providing further input as this 
project moves forward. 
 
The following summarizes the CNMSC’s high-level recommendations for 1L line use of the agents in the scope of CADTH’s project.  More detailed 
recommendations are included in the briefing section. 
 

CNMSC recommends the following: 
 
1. Drug plans should adopt a more flexible approach that allows the use of higher-efficacy products as first line agents for the treatment of MS 

patients who present with more aggressive forms of disease. 

• This would recognize that there is a small percentage of patients who warrant an aggressive, early treatment approach to prevent 
significant disability in the short- and long-term. 

• This would also recognize that experienced MS neurologists need access to these more effective therapies earlier on for such patients. 
 
2. Drug plans should strongly consider the criteria espoused by the TORs for escalation of treatment to a higher-efficacy agent, given that this 

is considered the best contemporary standard of care. 

• Experienced MS neurologists are in the best position to determine the appropriateness of treatment escalation for their patients. 

• In addition, some of these agents should be considered as initial or induction therapies for patients presenting with high disease activity, 
aggressive, or rapidly-evolving MS at onset. 

 
3. Drug plans should adopt the proposed approach for case-by-case access to Tysabri, Mavenclad, and Lemtrada in the 1L setting based on 

the rationale, evidence, and proposed criteria outlined herein. 
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A) CADTH Questions: 
 
1. Do you think that the project as proposed in the project scope document will be useful to those making policy or clinical practice decisions? Why 
or why not? 

• CNMSC hopes that this review will be useful for policy decisions that will enable the timely use of highly-active therapies in patients with 
aggressive disease.  Time is of the essence for these individuals, as delays in access to treatment can result in significant disability. 

 
2. Are there policy, practice or research questions not considered in the project scope that are required to change or influence practice? If so, what 
would these be? 

• CNMSC agrees that it is important to examine the clinical evidence associated with highly-active agents and their role as 1L therapies for 
aggressive disease. 

• At the same time, CNMSC also believes that it is important to examine reimbursement process barriers that impede timely access to these 
medications.  It is not helpful to have criteria that enable 1L access while at the same time drug program processes are delaying timely 
reimbursement.  Such administrative delays only contribute to the high risk of disability in this vulnerable patient population. 

 
3. Do you have any suggestions for improving the project as proposed in the project scope document? 

• See response to Q2 above, as well as the briefing information below. 
 
4. Please provide any additional comments you may have about this document or the project itself, including any studies you think should be 
included in our review. (A list of included studies and the final project protocol will be posted at a later date.) 

• See briefing information below. 
 
 
B) Briefing Information: 
 
a) Rationale for use of 1L higher-efficacy medications in aggressive MS 
 
It is important to understand that not all MS patients present early with mild disease, the latter of which is more amenable to the more typical 
sequential escalation approach to therapy.  There are also some patients who accumulate silent damage for many years before actually 
presenting with their first MS symptoms.  It is imperative that these patients be treated differently, as they are already more advanced in the 
disease process than typical MS patients. 
 
Historic data show that patients with highly-aggressive MS are at significant risk of early disability worsening and poor long-term MS outcomes, 
making the identification and prompt treatment of these patients with higher-efficacy disease-modifying therapies (DMTs) particularly important.  
This is a small patient population and represents less than 5 percent of newly diagnosed MS patients.  In terms of potential utilization of 
Mavenclad 1L and/or Tysabri 1L, and/or Lemtrada 1L in Ontario MS clinics, for instance, this would probably represent approximately 100 patients 
per year requiring these high-efficacy treatments for their aggressive disease. 
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The 2020 Treatment optimization in multiple sclerosis: Canadian MS Working Group recommendations (TORs)1 specifically speak to the 
importance of using higher efficacy treatments in patients presenting with more aggressive disease, based on the rationale that taking the 
traditional sequential escalation approach (i.e., trying and likely failing to control the disease with regular 1L medications in order to access higher-
efficacy therapies) causes irreversible and probably preventable damage to the nervous system.   
 
A recent analysis2 examined the costs and benefits of “front-loading” the cost of treatment for MS by using more expensive and effective 
treatments earlier on (i.e., the concept of earlier treatment with more highly active therapies).  Modelling and cost-effectiveness analysis supported 
the hypothesis that using more aggressive measures earlier on may result in a reduction in the cost of long-term disability associated with MS. 
 
The information below provides an overview of the rationale for using highly-active products in the 1L setting in patients with aggressive disease.  
Summaries of the rationale for the use of Mavenclad 1L, Tysabri 1L, and Lemtrada 1L in selected patients are also provided, including proposed 
criteria and a summary of the available evidence for each.  It is hoped that this provides sufficient information for the drug plans to move forward 
with developing criteria and providing access to these products in the 1L setting. 
 
b) Patient Identification 
 
From a demographic perspective, patients at risk of a more aggressive clinical course, worse outcomes, and/or a poorer response to DMTs 
include males, individuals of non-white ethnicity, and those with high-risk clinical/radiological or biomarker disease factors. 
 
From a clinical perspective, the following are some of the major signs and symptoms that are reflective of more aggressive disease and are 
prognostic of a worse clinical course and poorer long-term outcomes in CIS and RMS. 
 

• Evidence of highly active disease (e.g. frequent relapses, high burden of disease on MRI at onset, or new MRI lesions in a short time 
period); 

• Extensive CNS involvement (clinical evidence of widespread disease along with multifocal, lesion number and location, T2 burden of 
disease on MRI);  

• Inadequate recovery/repair (residual impairment, higher baseline EDSS score) post-relapse; and/or, 

• Early cognitive involvement. 
 
c) Choosing Medications – General Principles 
 
As a general principle, the choice of 1L medication for a patient with MS needs to be tailored based on their clinical presentation, the 
aggressiveness of their disease, comorbidities, and other relevant factors.  The information in Table 1 outlines the approach to decision making 
when considering the use of a higher-efficacy agent in the 1L setting in patients with aggressive disease.  The four products in scope for the 
CADTH review are included, as well as other products used in the first line setting. 
 

 
1 Freedman M et al. (2020). Treatment Optimization in Multiple Sclerosis: Canadian MS Working Group Recommendations. Canadian Journal of Neurological Sciences, 1-19. 
doi:10.1017/cjn.2020.66  
2 Batcheller L and David Baker D.  Cost of disease modifying therapies for multiple sclerosis: Is front-loading the answer?  Journal of the Neurological Sciences 
2019; 404(9): 19-28.  https://doi.org/10.1016/j.jns.2019.07.009 
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o The data generated for Mavenclad provide evidence that treatment with a high-efficacy medication in the 1L setting improves clinical 
outcomes. 

o Long-term data from the CLARITY study have shown that the effects of Mavenclad last 2- 4 years (after the 2-year treatment course). 

• There is also evidence to support the use of Mavenclad 1L in cases where patients present with factors that are indicative of highly-aggressive 
disease. 

o Use would be in those cases where patients have presented seemingly late with their disease and have acquired already significant 
disease burden.   

o NOTE:  the choice of 1L drug for patients with highly-aggressive disease is based on the individual needs of the patient, co-
morbidities, etc. 

• There is also a unique role for Mavenclad in patients with active disease who want to get pregnant (i.e., after they finish their 2-year course of 
treatment) 

o Most other MS drugs are problematic in this patient population because of teratogenicity and/or disease rebound on discontinuation of 
the drug during the period of conception/gestation. 

o There is a substantial safety registry for Mavenclad, which has demonstrated that the drug has very few side effects compared to 
other “induction” drugs (e.g., Lemtrada). 

• Overall, the use of Mavenclad 1L would represent a small patient population (see above – less than 5% of newly diagnosed patients). 

• Use of Mavenclad in 1L may be less costly than the current use of other 1L DMTs. 
 
Suggested drug plan approach: 

• Consider requests for Mavenclad 1L on a case-by-case basis 

• Requests should be restricted to experienced MS experts working in an MS clinic affiliated with the CNMSC 

• 1-year approval period is sufficient (as these patients are followed very closely) 
 
Suggested Criteria for Use: 

• For use in patients who are and have multiple poor prognostic factors 
o high burden on diagnostic MRI at baseline 

AND 
o severe first relapse 

OR 
o poor recovery from first relapse 

• For use in patients with active disease who want to get pregnant 

• Patient is being managed by an experienced MS expert working in an CNMSC-affiliated MS clinic 
 
 
ii) Tysabri 1L 
 
The following provides a summary of the rationale for the use of Tysabri 1L in selected patients, proposed criteria, and a summary of the available 
evidence.  It is hoped that this provides sufficient information to move forward with developing criteria and providing access to Tysabri in the 1L 
setting. 
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Rationale: 

• The evidence supporting the use of Tysabri is all in the 1L setting. 

• There is also evidence to support the use of Tysabri 1L in cases where patients present with factors that are indicative of highly-aggressive 
disease. 

• Use would be in those cases where time is of the essence re:  getting the patient’s disease under control in order to prevent significant 
detrimental disease impacts. 

• In these cases, there is a need for medication with a very rapid onset of effect (like Tysabri) that can bring aggressive disease under control 
quickly (NOTE:  Tysabri shuts down the disease by closing off the blood-brain barrier). 

• Overall, the use of Tysabri 1L would represent a small patient population (see above – less than 5% of newly diagnosed patients). 
 
Suggested drug plan approach: 

• Consider requests for Tysabri 1L on a case-by-case basis 

• Requests should be restricted to experienced MS experts working in an MS clinic affiliated with the CNMSC 

• 1-year approval period is sufficient (as these patients are followed very closely) 
 
Suggested Criteria for Use: 

• For use in patients who are and have multiple poor prognostic factors 
o high burden on diagnostic MRI at baseline 

AND 
o severe first relapse 

OR 
o poor recovery from first relapse 

• Patient is being managed by an experienced MS expert working in an CNMSC-affiliated MS clinic 
 
 
iii) Lemtrada 1L: 
 
The following provides a summary of the rationale for the use of Alemtuzumab 1L in selected patients, proposed criteria, and a summary of the 
available evidence.  It is hoped that this provides sufficient information to move forward with developing criteria and providing access to Lemtrada 
in the 1L setting. 
 
Rationale: 

• Lemtrada provides highly-effective control over the patient’s disease and also offers the ability to stop treatment (i.e., time-limited treatment) 
while still achieving a long-term/durable effect. 

o The approach to dosing of Lemtrada is unique, in that patients are treated for a limited period of time (i.e., 5 days of consecutive 
treatment in the 1st year and 3 consecutive days in year 2) 

o Further courses of 3-day treatments are allowed beyond year 3 (1 year following the last treatment) in response to recurrent disease 

• Lemtrada is the only higher efficacy therapy actually proved to be more effective than IFN-beta in patients already established to have 
breakthrough disease (CARE MS II trial) 



















followed by periods of remission; primary-progressive (PPMS),
characterized by gradual disability worsening from the outset;
and secondary-progressive (SPMS), in which RRMS transitions to
a progressive course2. These descriptions, based on clinical
observations from a physician survey rather than from rigorous
biological evidence, were intended primarily to standardize patient
groups for epidemiologic studies and clinical trials.

The classification system subsequently added clinically isolated
syndrome (CIS), a form of inflammatory demyelination not
meeting the full diagnostic criteria for MS, as well as the phenotype
modifiers of disease activity and progression. “Disease activity”
referred to inflammatory activity (i.e., relapses and inflammatory
lesions detected as new gadolinium-enhancing or new/enlarging
lesions observed on T2-weighted sequences onmagnetic resonance
imaging [MRI]); this was intended as a means of identifying PwMS
who were more likely to respond to a DMT, all of which target
inflammation via various mechanisms. “Progression” referred to
worsening neurological disability during relapse-free periods (now
termed progression independent of relapse activity [PIRA]); by
definition, progression was only considered in PwMS in
progressive phases of the disease (SPMS, PPMS)3.

These descriptions conformed to a two-stage hypothesis of MS,
which posited that an initial inflammatory phase eventually
progressed to a secondary neurodegenerative phase of the disease.
However, it is now apparent that MS is a single disease entity in
which inflammation and neurodegeneration co-occur from the
earliest stages; indeed, evidence of neurodegeneration has been
identified even before MS onset4.

Key pathological features during the clinical course of MS are
the development of peripheral immune activation, in which
activated lymphocytes and monocytes enter the CNS and cause
focal white-matter lesions; diffuse inflammation that is compart-
mentalized within the CNS and characterized by activation of
macrophages/microglia and astrocytes; and demyelination and
axonal loss resulting from innate and acquired immune activation,
redistribution of sodium ion channels, accumulation of calcium
ions and mitochondrial failure that damages neurons and impedes
remyelination (reviewed in1). Patient-specific factors, such as
genetics, environmental exposures and age, will influence the
clinical expression of the disease. Thus, disability progression is not
the result of a single disease mechanism. Rather, it is due to a
combination of several mechanisms that act to varying degrees in
individual PwMS throughout their clinical course, making current
disease subtyping inadequately reflective of clinically relevant
biological processes in pwMS.

Health Canada approval of MS treatments

Health Canada approvals of DMTs limit the use to specific disease
phenotypes (RRMS, SPMS, PPMS); in some instances, inflamma-
tory disease activity (relapses, MRI lesions) must be present. In
addition, some treatments are designated as second-line agents,
that is, after ≥1 prior treatment has been shown to produce an
inadequate response or has been poorly tolerated.

Drug indications are ostensibly based on clinical trial data,
although this evidence-based approach is applied inconsistently.
For example, the phase III trials for all of the drugs approved as
second-line agents (fingolimod, natalizumab, cladribine) primarily
enrolled previously untreated PwMS. The only pivotal trial of
second-line use was for alemtuzumab, which is indicated byHealth
Canada as a third-line agent.

Another example of the inconsistency of drug indications can
be observed with the labeling for sphingosine 1-phosphate receptor
(S1PR)modulators, a class of drugs that sequesters activated T cells
in secondary lymphoid organs that has been found to be beneficial
in pwMS. Two of these drugs (ozanimod, ponesimod)
are indicated for any RRMS patient; one (fingolimod) is
recommended in RRMS after prior treatment failure, and one
(siponimod) is limited to active SPMS.

Such a regulatory approach contrasts with that adopted in 2019
by the US Food and Drug Administration (FDA), which permitted
the approval of all higher-efficacy DMTs for a wide range of MS
indications, specifically, the treatment of all relapsing forms of MS,
which includes CIS, RRMS and active SPMS. Although this
approach was welcomed byMS neurologists as it greatly simplified
prescribing, it was not necessarily evidence-based. Most DMTs
have not been studied in CIS and SPMS populations. However, the
FDA likely adopted this approach as there is growing recognition
of the need to revisit MS disease subtyping. The FDA does not
designate DMTs as first- or second-line therapies; the sole
exception is alemtuzumab, which is labeled as a third-line agent.

The limitations imposed by Health Canada’s emphasis on
phenotypes are further complicated by the heterogeneity of
provincial and private payors with differing criteria for PwMS to
access specific DMTs. An example is ocrelizumab, an anti-CD20
monoclonal antibody that depletes B cells, which is currently
approved in Canada for RRMS and PPMS. In Quebec, the Régie de
l'assurance maladie du Québec (RAMQ) specifies that it may only
be prescribed in PwMS with an Expanded Disability Status Scale
(EDSS) score <7.0 (the disability level when at least a wheelchair is
required to ambulate short distances). In Ontario, the Exceptional
Access Program requires an EDSS score <6.0 (the disability level
when at least a unilateral walking aid is required to ambulate short
distances). In British Columbia, the PharmCare program does not
reimburse ocrelizumab in RRMS, opting to reimburse rituximab,
another anti-CD20 agent that is not approved in Canada for the
treatment of MS.

Evolution of MS research

Current drug authorizations and reimbursements support a
stepwise approach in which a highly effective therapy is generally
employed only after one or more treatment failures. This does not
take into account how rapidly evolving MS research has led to new
treatment strategies. It is now generally accepted that the
benchmark of relapse activity is an inadequate indicator of long-
term outcome, which has required the recognition of other
determining factors. Progression that occurs during relapse-free
periods, also known as PIRA, is now viewed as the main driver of
accumulating disability, blurring the distinction between relapsing
and progressive forms of the disease5. Accordingly, the new
treatment paradigm is to use higher-efficacy therapy early in the
disease course to limit the neurodegeneration that results in
progression of disability.

The concept of progression itself is undergoing expansion to
supplement the limitations of the EDSS by including additional
indicators of disability worsening, such as those obtained with
novelMRI techniques, neurocognitive testing and patient-reported
outcomes. Numerous imaging, fluid and digital biomarkers now in
development also have the potential to refine prognosis and more
precisely monitor the therapeutic response of individual PwMS,
further enabling clinicians and PwMS to personalize therapy based
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on the individual’s risk profile, underlying disease mechanisms and
personal preferences.

Barriers to optimal treatment selection

In conforming to outdated models of MS pathophysiology, health
regulators and provincial payors create a Procrustean prescribing
environment: MS specialist neurologists are not free to select a
drug that best meets the requirements of a given PwMS, but rather
the PwMSmust conform to the drug’s labeling and reimbursement
requirements. Common examples are when a newly diagnosed
PwMS plans to become pregnant but cannot start with an
intermittent therapy (e.g., cladribine, ocrelizumab, ofatumumab)
that would allow for safe family planning without fetal exposure to
a DMT or a PwMS with a rapidly evolving disease cannot receive a
highly effective DMT (e.g., natalizumab); in both instances, these
drugs are not considered first-line agents. PwMS with a worsening
disability may not meet reimbursement criteria due to disability
level (e.g., EDSS≥6.0) or age (e.g.,≥55 years) despite the variability
of an individual’s disease and drug response. With siponimod, one
of the few DMTs to demonstrate efficacy in SPMS, active disease
must be demonstrated to access this DMT after the transition to
SPMS – even if a prior treatment has effectively suppressed disease
activity. Moreover, if treatment is ineffective, the PwMS, now
recorded as having the SPMS phenotype inmedical records so as to
access siponimod, may no longer be eligible for another higher-
efficacy treatment since the alternative options are indicated only
for RRMS.

The path to personalized care in MS

The path to personalized care in MS is evolving from a focus on
outdated disease phenotypes to a multifactorial approach that
incorporates an assessment of the individual PwMS’s pathobiology
at different stages of their disease, genetic and environmental risks,
physical and cognitive disability, comorbidities, life stage (includ-
ing family planning) and patient-reported measures, such as
symptomatology, quality of life and treatment satisfaction. Such
assessments will become further refined with the ongoing advances
in neuroimaging (MRI, positron emission tomography, optical
coherence tomography), fluid biomarkers (including neurofila-
ment-light chain, a marker of neuronal damage and glial fibrillary
acidic protein, a marker of astrocyte activation, among others) and
digital biomarkers (e.g., for gait analysis, eye tracking, wearable
devices).

As these technologies become the new standard of care,
regulators may consider adding additional criteria utilizing these
new biomarkers before a treatment will be reimbursed. However,
this would only further complicate access to necessary DMTs and
lose sight of the overall goal: to employ a treatment that will
optimally control an individual PwMS’s disease to improve long-
term outcomes. Achieving this goal would necessitate clinicians
having a freer hand in prescribing so as to develop a personalized
treatment regimen that may often include new/emerging DMTs
according to their best clinical judgment. In MS, clinical and
research data are constantly expanding and evolving, and arguably
only a neurologist with expertise in MS has the knowledge and
experience to interpret the many sources of clinical, imaging and
laboratory data to make an informed decision about an individual
PwMS. This same complexity of decision-making would likely
require that DMT prescribing be limited to MS neurologists at MS
clinics and community neurologists with expertise in MS, a
situation that already exists in several Canadian provinces. MS

clinics would need to expand community outreach programs
(which might include virtual care options) and increase fellowship
training and preceptorship programs to ensure equitable access to
DMTs in rural and other underserved communities.

Cost considerations

Higher-efficacy DMTs are generally more costly than first-line oral
and injectable therapies. However, enabling neurologists with
expertise in MS and PwMS to have greater access to these
medications, notably as first-choice agents, would be expected to
reduce the overall cost of MS care over the disease course, which
spans decades. Many PwMS on a higher-efficacy DMT remain
relapse-free, which could translate to considerable savings on this
measure alone. The Canadian Prospective Cohort Study to
Understand Progression in Multiple Sclerosis (CanProCo)
estimated that the annual excess cost of one relapse requiring
hospitalization was CDN$10,543 per patient6. Similarly, a US cost-
effectiveness analysis comparing ocrelizumab with a modest-
efficacy injectable beta-interferon found that improved disease
control was associated with substantial savings relating to relapse
prevention, drug monitoring and adverse event-related costs7.

There would be additional economic benefits associated with
the judicious use of higher-efficacy DMTs according to the MS
specialist’s clinical judgment. Head-to-head trials have demon-
strated that high-efficacy DMTs outperform modest-efficacy
agents in reducing short- and long-term disability and slowing
the rate of brain volume loss8 10. Improved care would lower costs
associated with worsening disability, such as hospitalizations,
physician visits and symptomatic medications, and reduce the
economic cost of MS on a societal level related to employment
disability. A recent Canadian study demonstrated that even in the
earliest stages of MS, there is a substantial loss of workplace
productivity, and allowing pwMS to have access to DMTs that
minimize disability accrual over time has the potential to
substantially reduce MS-related disability that may eventually
result in the inability to remain employed11. While payors’ drug
budgets tend to focus narrowly on drug costs rather than overall
savings to the health care system (“siloing”), it is noteworthy that
drug acquisition costs were lower for ocrelizumab versus beta-
interferon in the above-cited US study, although it should be noted
that drug pricing differs in the USA.

MS care is a rapidly changing therapeutic environment
requiring complex decision-making to optimize treatment based
on the needs of the individual PwMS as they evolve during the
clinical course. The goal of personalized medicine cannot be
achieved if neurologists with expertise in MS do not have the
freedom to act in the best interest of PwMS due to the inflexible
restrictions imposed by regulators and payors. We believe it is time
for regulators – starting with Health Canada – and payors to
consider these points for current and future DMT approvals and
indications so that clinical outcomes can be maximized for PwMS
in Canada and beyond.
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  September 10, 2024 

Stakeholder Feedback Submission - Proposed Project Scope  

CDA-AMC Reimbursement Review Project Number: TS0004-000 
Cladribine and natalizumab for highly active relapsing-remitting multiple sclerosis 
https://www.cda-amc.ca/cladribine-and-natalizumab-highly-active-relapsing-remitting-multiple-

sclerosis 

Questions #1: Do you think that the project as proposed in the project scope document will be useful 

to those making policy or clinical practice decisions? Why or why not? 

Yes, we agree that the proposed project would be useful in decision-making. However, we have noticed 

that the proposed Scope does not discuss how CDA-AMC will define highly active MS in their review.  In 

the previous CDA-AMC Health Technology Review (Project Number: HT0030-000)1, it was mentioned 

that “There was no prespecified definition for highly active RRMS, to avoid excluding potentially relevant 

evidence.” We agree that highly active RRMS should be identified based on these 4 domains: relapse 

frequency, relapse severity, relapse recovery, and key lesions on brain scan2. It would be important that 

timely recommendations are made with this review considering the already comprehensive review 

conducted by CDA-AMC previously (Project Number: HT0030-000). 

Natalizumab treatment has been shown to be highly effective against disability progression and relapse 

in comparison with placebo, including patients with highly active disease and with a rapid and sustained 

beneficial effect3,4,5.  For MS patients who are at risk of an aggressive clinical course, worse outcomes, 

and/or a poorer response to DMT, (e.g. males, individuals of non-White ethnicity, and those with high-

risk clinical/radiological disease factors – natalizumab is a particularly suitable option for such patients 

given its rapidity of response in preventing the development of lesions and reducing ARR4, 6. 

For reasons mentioned above, natalizumab has been recommended as a treatment option for highly 

active RRMS patients by a group of Canadian MS experts7. 
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Questions #2: Are there policy, practice or research questions not considered in the project scope  

that are required to change or influence practice? If so, what would these be? 

 

Tysabri (natalizumab) received notice of compliance (NoC) from Health Canada in September 2006, and 

Mavenclad (cladribine) received NoC in November 20171. Consider the timing of when pivotal RCTs were 

conducted, we would like to highlight the limitations of comparative efficacy research, with few studies 

and no RCT comparing natalizumab and cladribine as first-line treatments in patients with highly active 

RRMS to drugs currently used as front-line treatment. Recommend expanding the Study Design to also 

include real world data. Please refer to studies suggested in Questions #1, #3 and #4. 
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Questions #3: Do you have any suggestions for improving the project as proposed in the project scope 

document? 

Consider inclusion of two additional endpoints which are especially relevant to patients with highly 

active MS.  

1)“No Evidence of Disease Activity” (NEDA) is a composite endpoint demonstrating broad 

freedom from disease activity, an outcome that has become possible thanks to “high-efficacy” DMTs.  

2) Onset of action is an endpoint that has become particularly relevant with increasing disease 

activity, as quicker relief from debilitating symptoms and disability, is highly desirable.  

Biogen requests that CDA-AMC further expand the acceptable methodologies of studies which may be 

reviewed. We would like to commend CADTH’s current Scope for accepting non-RCT data to some 

extent, in the form of comparative prospective cohort studies. However, we hope that CADTH will 

consider expanding this to include non-comparative, prospective long-term studies. If not, CDA-AMC’s  

review will miss out on multiple rich long-term studies on safety and durability of efficacy, which would 

make this review extremely challenging to conduct a comparative analysis. For example, a published 10-

year analysis of observational data from the Tysabri Observational Program (TOP) offers a robust 

prospective analysis of long-term safety and effectiveness of natalizumab in thousands of patients with 

MS1. Real-world data can provide clinicians and patients practical benefit-risk information when 
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considering treatment options. The TOP analysis began over 15 years ago, is the largest real-world study 

of natalizumab-treatment patients with RRMS2. 
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Questions #4: Please provide any additional comments you may have about this document or the 

project itself, including any studies you think should be included in our review.  

Key Natalizumab Trials for Consideration for CDA-AMC Highly Active First Line Project 

Phase III Randomized Trial (AFFIRM/SENTINEL) 

• In AFFIRM, a patient population is >90% treatment naïve, natalizumab significantly reduced the progression 
of disability, the occurrence of clinical relapse, and MRI lesions; authors suggested the results indicate it 
could offer greater benefit than other therapies available  

• Efficacy is realized early and persists throughout the treatment period. 

• Highly Active subgroup patients defined as ≥ 2 disabling relapses in 1 year prior to study entry and ≥ 1 
gadolinium enhancing (Gd+) lesions 

o Natalizumab reduced the risk of 24-week confirmed disability progression and relapse rate in 
treatment-naïve patients with highly active disease by 64% and by 81%, respectively. 

o The proportion of patients with no evidence of disease activity (NEDA) over 2 years was 
significantly greater in the natalizumab group than in the placebo group (27.4% versus 1.7%; 95% 
confidence interval [CI], 17.7  33.7%, p < 0.0001). A greater proportion of patients with highly 
active disease had NEDA in the second year than in the first year of natalizumab treatment. 

o A difference in the cumulative probability of relapse from baseline between the natalizumab and 
placebo groups was first observed at day 45 in patients with highly active disease, 6.8% for 
natalizumab and 16.6% for placebo (HR: 0.35; 95 % CI, 0.14 – 0.87; p = 0.0243). 

o Statistically significant effects were observed in the probability of confirmed disability 
improvement over 2 years and the drug’s effect on quality-of-life (QoL) measures vs placebo. 

• AFFIRM study and its sub-analyses were pivotal in regulatory submissions to the European Medicines 
Agency (EMA) in gaining a label for natalizumab use in patients with highly active MS.  
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Ph II – MRI Outcomes (weight based dosing of natalizumab vs placebo) 
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• Patient population aligns to a highly active cohort (mean relapses in previous 2 years was 3, ~40% had Gd 
lesions) 

• Significant reduction in mean number of new lesions in both natalizumab groups vs placebo 

• Rapid onset: effect was evident one month after the first infusion and was sustained throughout the 
treatment period 

• Improvements in well-being scores for natalizumab patients 
 
References: 
Miller N Engl J Med 2003;348:15-23. 
 

Other observational data from high quality sources 
 
Tysabri Observational Program (TOP) Analyses 

• TOP is the largest ongoing real-world observational study designed to assess long-term safety and 
effectiveness of natalizumab in patients with RRMS in clinical practice. 

• During the 10 years of follow-up, the on-natalizumab ARR was 0.15 (95% CI 0.14 to 0.15), a 92.5% reduction 
from the ARR of 1.99 (95% CI 1.97 to 2.02) in the year prior to starting natalizumab (overall aligned with 
active group, mean relapses in year prior=2). Patients had large reductions across subgroups including those 
with 0 prior DMTs. 

• Cumulative probability disability improvement in treatment naïve subgroup (aligned with highly active 
characteristics: >80% had Gd lesions, relapses in year prior >2) up to 47.9% 

• In TOP patients with a median (range) baseline EDSS score of 3.5 (0.0–9.5) and mean relapses in year prior 
of 2.01, who completed 24 months of natalizumab treatment, the rate of 48-week confirmed disability 
worsening events was below 15%; after approximately 5.5 years of natalizumab treatment, 86.5% and 
94.7% of patients did not have EDSS score increases of ≥1.0 or ≥2.0 points, respectively 
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The interim analysis of the safety and effectiveness data in patients with RRMS with up to 15 years of natalizumab 
treatment in TOP was presented at the European Academy of Neurology Congress in July 2023. This long-term, real-
world study continues to provide valuable information for both clinicians and patients when considering the benefit-
risk profile of RRMS therapies. 
 

 
 
Reference: 
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Spelman Neurol Clin Pract 2016;6:1–14 

• Retrospective analysis; propensity matched from robust registries (TOP, MSBase) 

• First-line natalizumab for RRMS improves relapse rates compared to first-line IFN-b/GA in higher disease 
groups 

 

 

Lastly, there is a mistake in Table 1 – products available in Canada. There is currently no cladribine 

generics in oral formulation for the treatment of MS. 
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EMD Serono is a business of Merck KGaA, Darmstadt, Germany. 

 

Dosing considerations 
 

 
 
The recommended cumulative dose of MAVENCLAD is 3.5 mg/kg body weight over 2 years, 

administered as 1 treatment course of 1.75 mg/kg per year, followed by observation for another 2 
years.1 The effective clinical response beyond the first 2 years for a majority of patients treated with 
cladribine has been demonstrated.2,3,4 From an economic perspective, the annual drug acquisition cost 
of cladribine should therefore be averaged over a period of 4 years. 
 
Thank you for your consideration of the above feedback, we look forward to participating in the next 

phase of the review. 
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