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SUMMARY 
The primary objective of this analysis was to assess criteria proposed by the Canadian Agency for 
Drugs and Technology in Health (CADTH) for coverage of ALBRIOZA (AMX0035) for Amyotrophic 
Lateral Sclerosis (ALS) under provincial drug benefit programs.  
The criteria proposed by CADTH for reimbursement of ALBRIOZA include restriction to patients 
whose time since symptom onset does not exceed 18 months.  
As demonstrated in this analysis, this restriction is both scientifically invalid and clinically 
unacceptable to ALS patients for the following reasons: 

1. It results from an invalid conflation of the ALS clinical trial paradigm with that for routine 
clinical treatment. 

2. It fails to account for the heterogeneity of the disease and the imprecision that exists in 
establishing its duration in a particular patient.  

3. It is based on the erroneous concept that disease duration (however defined) is, in itself,  
sufficient to define an individual patient's functional state. 

4. It fails to recognize that time since symptom onset (however defined), does not predict the 
capacity of an individual to respond to effective treatments that slow disease progression.    

5. It will result in inequity of access among patients with ALS.  
6. It conflicts with the Health Canada approved Indication for ALBRIOZA which places no such 

limitation on its use in the treatment of ALS patients.   
7. It is not consistent with the Expert Opinion received by CDEC indicating a lack of mechanistic 

rationale for such a limitation.  
       
 A. THE ALS CLINICAL TRIAL PARADIGM TRAP – CONFLATION WITH THE 

PRINCIPLES OF ROUTINE CLINICAL TREATMENT 
Approval to market a new drug in Canada requires demonstration of its safety and efficacy to the 
satisfaction of Health Canada. This is achieved through the conduct of double blind randomized 
controlled clinical trials, often involving comparison between the new drug and placebo.  
It is reasonable that in designing such clinical trials, consideration should be given to the most 
expeditious (time taken to complete the clinical trial) and efficient (least use of resources) ways in 
which the trials can be conducted to achieve a scientifically valid conclusion of efficacy and safety.  



 Among the factors that can affect both expeditiousness and efficiency of clinical development 
programs are: the number of patients required to establish efficacy and safety with statistical validity; 
the duration of the clinical trials; and the anticipated magnitude of therapeutic effect of the new drug 
relative to that of the comparison treatment (e.g. placebo). 
These considerations are of particular significance in the development of drugs for life threatening rare 
diseases for which no adequate treatment is currently available, such as ALS. Assessment of therapeutic 
effect of drugs for ALS invariably includes assessment of the patients' functional capability and 
mortality. To ensure that a clinical trial will be capable of leading to a valid conclusion of efficacy as 
expeditiously and efficiently as possible, trials of new drugs for ALS often select patients who have 
both adequate functional capability but can also be expected to reach the trial endpoints (measurable 
decrease in functional ability or increase in mortality) over a manageable time frame, such as 6 months. 
For practical purposes this means enrolling patients who have not had the disease for very long (e.g. 2 
years or less) but whose functional ability can be expected to measurably worsen within a manageable 
clinical trial duration. These are patients who represent the “classical” presentation of ALS rather than 
the subtypes with slower disease progression. This approach to patient selection is a recognized and 
scientifically justifiable methodology for achieving trial endpoints expeditiously and efficiently and is 
known as a population enrichment strategy. 
However as discussed in the following sections, there are major problems when this clinical trial design 
strategy becomes conflated with the realities of routine clinical practice and is the basis for formulating 
reimbursement criteria under provincial drug benefit programs. This has resulted in exclusion of 
patients with more slowly progressing ALS from access to effective treatment,  

      B. THE HETEROGENEITY OF ALS – IMPRECISION IN DEFINING DISEASE DURATION 
The functional disability and life expectancy of patients with ALS varies greatly. While the median 
duration from ALS onset to death is approximately 2-3 years, approximately 50% of people diagnosed 
with ALS live at least three or more years after diagnosis, about 25% live five years or more and up to 
10% live more than 10 years.  
Not only does the inherent rate at which the disease is progressing in a given patient vary considerably 
but the time of  diagnosis also depends on other factors such as patients' own level of awareness of their 
upper and lower motor neurone signs, their willingness to seek medical follow-up of them and variable 
access to physicians with the expertise to evaluate possible symptoms and signs of ALS and make a 
valid diagnosis.  
Therefore, the time interval between patients' awareness of signs that can be associated with the onset 
of ALS and a conclusive diagnosis by a specialist, supported by appropriate neurophysiological test 
results, can be several years, as demonstrated in the study by Hodgkinson et al (Can J Neurol Sci. 2018; 
45: 652-659). In this study there was substantial inter-provincial variability and in Ontario, for 
example, the median interval between symptom onset and an ALS diagnosis was 23.5 months.  
With CADTH's recommended 18 month restriction on time since symptom onset and a median delay in 
diagnosis of 2 years, it can be expected that approximately 2/3 of  ALS patients will be ineligible for 
treatment with ALBRIOZA under provincial drug benefit programs.  
Paradoxically, CDEC agreed with its Clinical Expert that early intervention is important to prevent 
motor neurone death and yet has proposed that patients with slowly progressing motor neurone 
death,with longer intervals from symptom onset to diagnosis, but with adequate remaining functional 
capability, should be blocked from access to this new drug.  
Therefore the inherent variability in time to diagnosis means that reimbursement criteria based on 



disease duration are inappropriate since they are necessarily dependent on a standardized and precise 
determination of time since symptom onset, which is not tenable because it depends on which of 
several possible benchmarks are used. 
Possible benchmarks for disease onset could, for example be: patients' retrospective self-observations 
of signs that were only subsequently assessed as suggesting motor neurone dysfunction; patients' 
reports of current symptoms or signs to a primary care provider; referral to a community neurologist; 
referral to an ALS clinic; clinical confirmation of upper motor neurone dysfunction; clinical 
confirmation of lower motor neurone dysfunction; neurophysiological confirmation of lower motor 
neurone dysfunction; or final diagnosis of ALS.   
In the absence of a standardized clinical definition of disease onset, from among the many possible 
such benchmarks, there will be significant inter-patient variability in estimates of disease duration 
which render such estimates as invalid for reimbursement decisions.  
C. INVALIDITY OF DISEASE DURATION AS A PREDICTOR OF DRUG RESPONSE 
In addition to the inequity in drug access that results from use of time since symptom onset as a 
reimbursement criterion, the heterogeneity of the time course of functional decline across the ALS 
patient population means that disease duration (however defined) cannot in itself define an individual 
patient's functional state, nor can it predict the capacity of that individual to respond to treatments that 
are effective in slowing progression of the disease.   
Therefore, inclusion of disease duration as a criterion for drug reimbursement under Provincial Drug 
Benefit Programs, as proposed by CADTH for ALBRIOZA is inherently flawed.  
While clinical trials may, for the practical reasons discussed in the previous section, exclude patients 
who have lived with ALS for more than 18 months, application of this 18 month criterion to provincial 
drug access decisions is based on the following incorrect assumptions: 

1. It is based on the premise that it is reasonable to withhold funding for ALS patients with very 
limited ability to benefit from treatment AND that disease duration (however defined) can be 
used as a surrogate for extent of disease progression which is IN TURN predictive of a poor 
response to drugs that slow disease progression.  

2. This entire premise is clearly invalid - patients with slowly progressing ALS, even of several 
years' duration, may well have adequate functional capacity to allow for meaningful  functional 
improvement, or slowing of disease progression, in response to an effective treatment. It is a 
separate question as to whether patients with very limited functional capacity – whether of long 
or short duration – have the capacity to benefit from treatment. 

3. It presumes that there is a neurophysiological basis for postulating that the underlying 
mechanisms of motor neurone death differ between the ALS subtypes with classical vs slow 
disease progression and that the response of those mechanisms to drugs that slow motor 
neurone death, differs between these subtypes. There is no current basis for this presumption 
and until there is sufficient evidence for such mechanistic differences there is no basis for 
restricting these drugs to patients with recent disease onset. 

4. It conflicts with the opinion of the Clinical Expert consulted by CDEC, that there was no 
physiological or pharmacological reason to differentiate between patients with respect to the 
criteria used for inclusion in the ALBRIOZA pivotal trial.  

5. It conflicts with the conclusions of the Health Canada review of the New Drug Submission for  
ALBRIOZA. The labelling approved in the Notice of Compliance with Conditions (NOC/c) for 
ALBRIOZA imposes no restrictions on its use for the effective and safe treatment of ALS 



patients, with respect to their time of diagnosis or symptom onset.     
D. INEQUITY OF DRUG ACCESS AMONG ALS PATIENTS – A CONSEQUENCE OF 
INVALID REIMBURSEMENT CRITERIA 
Prior to the approval of ALBRIOZA, only two drugs were available in Canada for treatment of ALS. 
Rilutek was marketed in Canada in 2000 and may extend survival and/or time to tracheostomy in some 
patients with ALS. However, its benefit is limited since it is known to extend life expectancy by only 
an average of 3 months so additional treatments have been urgently needed for almost two decades. 
Moreover, it is not available under Provincial Drug Benefit Programs for patients whose disease 
duration is more than a specified number of years.  
Radicava was marketed in Canada in 2019 and is indicated to slow the loss of function in patients with 
ALS. However, patient access to Radicava  requires inter alia a diagnosis of ALS within the past 2 
years plus a defined level of function for performing activities of daily living and adequate respiratory 
function. The combination of these criteria fails to reflect the reality of the ALS patient population 
which is characterized by a wide range of disease progression rates and functional capacities and 
therefore precludes many patients with more slowly progressing ALS  from accessing treatment that 
will prolong life and reduce the decline in functional ability. As an example, as referenced above, the 
median time interval between symptom onset and an ALS diagnosis in Ontario is 23.5 months. It is 
therefore evident that at least 50% of Ontario patients living with ALS will be restricted from access to 
Radicava.    
 
When access to drugs is limited, physicians caring for patients with ALS may feel obliged to seek 
creative methods of ensuring their patients have access to new drugs, as a way of dealing with a 
“lifeboat ethics” dilemma (Breiner et al 2020).  In the case of Radicava, prior to its acceptance under 
provincial drug benefit plans, these practices included: setting up a lottery system for determining 
which patients received the drug from the limited supply made available by the manufacturer; 
differential interpretations of the criteria by which the drug was to be made available from the 
manufacturer; or even efforts to persuade patients to wait to receive the drug until it became available 
under provincial plans (Breiner, Zinman and Bourque. CMAJ 2020 March 23;192:E319-20).  
 
It is not unreasonable to suppose that similar creative considerations will apply to future ALS drugs that 
become available under provincial drug benefit programs if they are subject to restrictive, imprecise 
and invalid criteria such as disease duration. This will lead to inequity of access to provincially funded 
drugs depending on individual physicians' definition of disease onset and duration. particularly when 
they are treating patients with slow progression, good functional ability and adequate capacity to 
respond to a new effective treatment.  
E. CONCLUSIONS 
 
1. The criteria proposed by CADTH for reimbursement of ALBRIOZA, under Provincial Drug Benefit 
Programs, based on time since symptom onset, are scientifically and clinically invalid and will result in 
inequity of access by patients in Canada  
 
2. Time since onset of disease has no role in reimbursement decisions for ALBRIOZA or other ALS 
drugs since it is inherently imprecise, does not correlate with functional ability across the various ALS 
subtypes, and does not predict individual capacity to respond to treatment. 
  
3. Since Health Canada has approved ALBRIOZA for the treatment of ALS without restrictions 
regarding disease duration, CADTH must base its recommendations for reimbursement of ALBRIOZA 



only on functional criteria that have been conclusively established to determine absolute incapacity of 
individual patients to benefit from the drug. 
 
*Andrew C  Darke PhD 
Applied Clinical Decisions  
  
  
  
  
  
 
*Biography: 
30 year career with three companies in the Canadian pharmaceutical industry, including executive 
responsibilities for Clinical Research, Biostatistics, Regulatory Affairs, Provincial Formulary 
Reimbursement, Pharmacovigilance and Drug Information.  
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