
 
 

July 13, 2022 

 

Public Comments 

Institute for Clinical and Economic Review 

14 Beacon Street, Suite 800 

Boston, MA 02108 

Re: AMX0035 and Oral Edaravone for Amyotrophic Lateral Sclerosis (ALS) 

 Draft Evidence Report 

Dear ICER Team: 

On behalf of the patients and families we serve, we appreciate the opportunity to comment on the 

Draft Evidence Report for a cost-effectiveness assessment of AMX0035 and oral edaravone. 

Summary 

The ALS Association is committed to ensuring that all people with ALS are provided immediate, 

full coverage and affordable access to new therapies and that payors use methodologies that 

value the lives of all people with ALS. We strenuously object to the Draft Evidence Report’s 

seemingly definitive assessment of the non-cost-effectiveness oral edaravone (and by 

extension IV edaravone) and the methodology used to assess the cost-effectiveness of both 

oral edaravone and AMX0035. The methodology does not capture the value that people living 

with ALS, families, and society place on ALS therapies and ignores real-world data.  

Because ICER aspires to influence current and future drug-use decision making in the United 

States, ICER’s analyses should be based on the contemporary, real-world, American values and 

data – particularly when the decisions are for patients imminently facing profound disability and 

death. Given the complexities of the American health system, it is not appropriate to assess the 

burdens of ALS experienced by foreign populations, as is done in this Evidence Report. For both 

logical and ethical reasons, the experiences of Americans with ALS need to shape the value 

assessments of American drugs. Data from the United Kingdom and the Republic Korea are 

better suited to pricing drugs for Britons or Koreans living with ALS. The Draft Evidence 

Report, however, relies upon data that is a decade or more old from the United Kingdom, Korea, 

and the US to assess the ALS quality of life and costs.  

Furthermore, as a responsible healthcare and analytics entity, ICER should sometimes be willing 

to conclude that:  

• Incremental quality adjusted life years (QALYs) and equal value of life years 

gained (evLYG) metrics do not fully capture the patient and societal value of 
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therapies and can be inherently discriminatory, as concluded by the National 

Council on Disabilities,1 
 

• There is not sufficient pre-published contemporary, US, real-world data to build 

an elaborate economic model that reaches a definitive valuation for a drug, and/or 
 

• The patient-centered risk of a weak value assessment is too great to finalize an 

Evidence Report.  

A reasonable approach would be ICER and stakeholders to agree on the thresholds for reaching 

these conclusions prior to conducting a review. That was not done in this case. Based on our own 

review, we find all three of these conclusions apply to this Draft Evidence Report.  

After you review the remainder of this letter and other feedback, we request that ICER ask the 

voting committee the following questions: 

1. Is the evidence base for costs of ALS, QALYs, and evLYG used for the Draft 

Evidence Report’s cost assessment sufficient to draw conclusions about the 

appropriateness of ALS drug pricing? Yes/No 

 

2. While major health payers currently cover IV edaravone for some ALS patients 

and ALS clinical trials include it as standard of care, the Draft Evidence Report’s 

cost-effectiveness assessment suggests that edaravone is so overpriced that health 

payers should never cover edaravone (IV or oral). Is the evidence base and 

methodology of the assessment sufficient to justify Americans with ALS losing 

access to FDA-approved treatments like edaravone? 

Background 

The ALS Association works with ALS community members, stakeholders, and government 

policymakers to ensure coverage decisions reflect the urgent and unmet need for therapies for all 

people living with ALS. We reach this end by adhering to a core set of values ensuring:  
 

• All people with ALS are provided immediate, full coverage and affordable access 

to new therapies;  

• Payors use methodologies that appropriately value and respect the lives of all 

people with ALS;  

• Health care utilization techniques and other administrative barriers that delay or 

decrease access to drugs for people with ALS and other neurodegenerative 

diseases are prohibited; and  

• The use of arbitrary, discriminatory value assessments that limit access to ALS 

drugs, such as the use of metrics like Quality Adjusted Life Year (QALY) or the 

Equal Value Life Years Gained (evLYG) are prohibited.  

ALS is a rare, progressive, debilitating, heterogenous, and inevitably deadly disease. Most 

patients die within a couple of years of symptom onset.2 Before people with ALS die, they will 
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lose most muscle function and will be dependent on people and technology for every aspect of 

daily life – a life that many persons with ALS continue to enjoy and value. Patients may also 

experience various medical complications resulting from their paralysis and immobility, such as 

pressure ulcers or pneumonia, which require acute medical treatment.  

Incremental QALYs and evLYG Do Not Capture Value 

Patients, caregivers, and everyone touched by ALS agree upon its devastating physical and 

emotional toil – both in terms of the challenges of their lived-lives and the fear of what’s coming 

next. Now consider the EQ-5D-3L questionnaire, where the patient assesses the quality of their 

current life by checking one of three circles for each of five quality of life dimensions: 3 

MOBILITY 

⃝ I have no problems in walking about  

⃝ I have some problems in walking about  

⃝ I am confined to bed 

SELF-CARE 

⃝ I have no problems with self-care  

⃝ I have some problems washing or dressing myself  

⃝ I am unable to wash or dress myself 

USUAL ACTIVITIES (e.g. work, study, housework, family or leisure activities) 

⃝ I have no problems with performing my usual activities  

⃝ I have some problems with performing my usual activities  

⃝ I am unable to perform my usual activities 

PAIN / DISCOMFORT 

⃝ I have no pain or discomfort  

⃝ I have moderate pain or discomfort  

⃝ I have extreme pain or discomfort 

ANXIETY / DEPRESSION 

⃝ I am not anxious or depressed 

⃝ I am moderately anxious or depressed 

⃝ I am extremely anxious or depressed 

These questions clearly do not capture the unique disabilities and devastation of the ALS 

experience. Furthermore, given the progressive nature of ALS, it is not at all clear how a person 

living with ALS should respond to the “usual activities” dimension. Yet these are the quality-of-

life questions, presented over time, commencing in 2009, to a cohort of 214 United Kingdom 

(UK) ALS patients – half of who were receiving lithium therapy and many of whom did not 

respond to quality life questions as their disease progressed – are the basis for the Evidence 

Report’s incremental QALY development.4,5  

Quality-of-life utilities were then assigned to the question responses using a scoring system that 

was developed by asking general-population UK residents questions along the lines of “what 

would you give to move from one health state another?” – where health states are defined by 

these 5 dimensions and 3 possible responses. Neither people living with ALS nor the general 

population were asked questions specific to ALS, such as “what would you give in order to not 

be trapped in a body that is rapidly losing muscle control?”  
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While ICER intends the parallel use of evLYG to offset the shortcomings of QALYs, it doesn’t. 

Compared to QALYs, evLYG, with its focus on life years, presents an even more unitary 

measure of patient and societal value. evLYG does not adequately measure the value of 

quality of life and disease therapies.  

Our position aligns with the National Council on Disability (NCD), an independent federal 

agency making recommendations to the President and Congress. Their 2019 report “Quality-

Adjusted Life Years and the Devaluation of Life with Disability” enumerates the failings of 

QALYs and evLYG for cost-effectiveness assessments that impact people with disabilities.6 

They discuss several alternatives to QALYs and evLYG, including alternatives that 

simultaneously consider many factors relevant to healthcare value and decision-making.7 

Cost Assumptions 

While reliance on incremental QALYs and evLYG is a profound shortcoming of the cost-

effectiveness assessment of the Draft Evidence Report, it is not the only shortcoming. In order to 

reach a strong cost-effectiveness conclusion, both the numerator and denominator of an 

assessment calculation need to be strong. Incremental QALYs and evLYG are the denominators; 

incremental cost is the numerator.  

In the development of medical costs, the report uses cost values from a paper that blends 2008-

2011 commercial health insurance data and otherwise ignore Medicare data. Estimation of 

societal costs relies on a paper describing the 2013 costs of caring for ALS patients in Korea.8 

Obviously, US medical costs and treatment protocols have changed dramatically since 2008 and 

there is no reason to believe that nearly 10-year-old data from Korea has any relevance.  

High-quality, contemporary, real-world US Medicare data is available, but because ICER 

relies upon pre-published papers and do not conduct/sponsor primary analyses, this report 

ignores the data. Unlike in the past, today most people living with ALS immediately qualify for 

Medicare, irrespective of age. As a result, traditional Medicare and Medicare Advantage plans 

provide health insurance to most ALS patients, mostly as the primary payer and sometimes as a 

secondary payer to the VA or employer-sponsored plans. Medicare data through 2021 is 

available to researchers and could be used to answer key questions such as what services do ALS 

patients receive, what do the services cost, how many patients receive IV edaravone, which 

patient receive edaravone, how long patients stay on edaravone, and how long do patients 

survive.  

Other Considerations 

Importantly, the report also fails to adequately acknowledge the heterogeneity of ALS patients 

and their disease progression. For example, while more than a third of ALS patients are under 

age 609 and people of any age can have unmet major life goals, the report seemingly dismisses 

the impact of ALS patients’ ability to achieve major life goals related to education, work, or 

family life when it states that “for most patients, ALS occurs at an older age where many of these 

major life goals will not be affected.”10 The report also dismisses the population of ALS patients 

for whom edaravone has a positive effect when it says “even if edaravone is effective in the 

subset of patients… this population represents only 10% of all ALS patients.”11 
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Lack of Real-World Validity 

Economic models, such as cost-effectiveness models, should have real-world validity. The 

real world, however, has already reached a conclusion that is contrary to the Draft 

Evidence Report. The report assumes that oral edaravone has the same efficacy and cost as IV 

edaravone and concludes that cost-effectiveness of oral edaravone far exceeds typical cost-

effectiveness thresholds – with the implication being that neither IV nor oral edaravone should 

be covered. Yet, all major US health payers cover IV edaravone for some ALS patients.12 

Further, it is allowed as standard of care in all ALS clinical trials, including the trials for 

AMX0035 used in this report,13 and the cost-effectiveness assessment of AMX0035.14 

The rational conclusion is that ICER’s modeling is understating edaravone’s value for the 

treatment of ALS. Further, we find that ICER’s divergent opinion is due to the failure of 

incremental QALYs and evLYG to assign value that aligns with patient and societal value of 

therapies provided to patients who are imminently facing profound disability or death, and the 

report’s reliance on poor quality and irrelevant data. 

Conclusion 

The ALS Association supports the use of high-quality data and modeling to inform decisions. 

Sometimes, however, the data is so limited and unreliable that the modeling does not capture the 

essence of the decision. In the healthcare arena, modeling using limited and unreliable data can 

lead to poor patient-care decisions and reputational damage for the organization promoting the 

model. We find the ALS cost-effectiveness assessment analysis as described in the Draft 

Evidence Report is such a situation. 

QALYs and evLYG do not fully capture patient and societal value, and there is simply not 

sufficient contemporary, US, real-world pre-published data included in this report to build an 

economic model that can make a credible valuation of edaravone and AMX0035. The risk to 

people living with ALS of a weak value assessment is too great for ICER to finalize the Draft 

Evidence Report.  

Therefore, we respectfully encourage and request that ICER declines to finalize this report. 

Thank you in advance for your time and for your careful consideration.  

Sincerely,  
 

 
 

Neil Thakur, Ph.D.  

Chief Mission Officer 

The ALS Association  
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3 EuroQOL, “EQ-5D | Samples / Demonstration versions”, UK English EQ-5D-3L.  Note:  at the time of the study 

EQ-5D-5L was just being introduced as an upgrade to EQ-5D; EQ-5D was renamed to EQ-5D-3L. 
4 Jones, et al, “Health utility decreases with increasing clinical stage in amyotrophic lateral sclerosis”, including 

supplement, 2014. 
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10 ICER, ALS Draft Evidence Report, 2022, Page 33. 
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perhaps all) Blue Cross and Blue Shield Plans (eg, Premera).  
13 ClinicalTrials.gov, HEALEY ALS Platform Trial – Master Protocol, accessed July 12, 2022. 
14 ICER, ALS Draft Evidence Report, 2022, Page 6. 

 

https://ncd.gov/sites/default/files/NCD_Quality_Adjusted_Life_Report_508.pdf
https://pubmed.ncbi.nlm.nih.gov/19922118/
https://euroqol.org/eq-5d-instruments/sample-demo/
https://pubmed.ncbi.nlm.nih.gov/24641613/
https://pubmed.ncbi.nlm.nih.gov/23453347/
https://pubmed.ncbi.nlm.nih.gov/23453347/
https://ncd.gov/sites/default/files/NCD_Quality_Adjusted_Life_Report_508.pdf
https://pubmed.ncbi.nlm.nih.gov/25646865/
https://pubmed.ncbi.nlm.nih.gov/33248509/
https://icer.org/wp-content/uploads/2022/02/ICER_ALS_Draft-Evidence-Report_061422.pdf
https://www.cdc.gov/mmwr/volumes/65/ss/pdfs/ss6508.pdf
https://icer.org/wp-content/uploads/2022/02/ICER_ALS_Draft-Evidence-Report_061422.pdf
https://icer.org/wp-content/uploads/2022/02/ICER_ALS_Draft-Evidence-Report_061422.pdf
https://www.cms.gov/medicare-coverage-database/view/article.aspx?articleid=58620&ver=18
https://www.uhcprovider.com/content/dam/provider/docs/public/policies/comm-medical-drug/radicava-edaravone.pdf
http://www.aetna.com/cpb/medical/data/900_999/0918.html
https://static.cigna.com/assets/chcp/pdf/coveragePolicies/pharmacy/ip_0176_coveragepositioncriteria_edaravone.pdf
https://www.premera.com/medicalpolicies/5.01.578.pdf
https://clinicaltrials.gov/ct2/show/NCT04297683
https://icer.org/wp-content/uploads/2022/02/ICER_ALS_Draft-Evidence-Report_061422.pdf


1 

 

Institute for Clinical and Economic Review 

Two Liberty Square, Ninth Floor 

Boston, MA 02109 

July 12, 2022 

 

Amylyx appreciates the opportunity to comment on ICER’s Draft Evidence Report for AMX0035 

and Oral Edaravone for Amyotrophic Lateral Sclerosis (ALS). 

Innovation in ALS treatment has been slow and riddled with failures, leaving a high unmet medical 

need for people living with ALS who face rapid morbidity and mortality.1,2,3,4 If approved by the 

FDA, AMX0035 could be the first therapy in the US indicated for the treatment of ALS that has 

been shown to both slow the loss of physical function and extend survival in a randomized, 

placebo-controlled clinical trial, either as a stand-alone therapy or when added to existing approved 

treatments. AMX0035 represents an important and meaningful advancement in the disease 

management of ALS, and after the recent approval of AMX0035 by Health Canada5, we look 

forward to also bringing AMX0035 to US patients.  

Amylyx remains committed to serving the ALS community and to ensuring that people living with 

ALS in the US will have access to this novel medicine. In that spirit, we would like to highlight 

evidence on AMX0035 that should be incorporated into the revised evidence report, as well as key 

recommendations for changes to the methodology for your consideration. 

RECOMMENDATIONS 

1. Include recently published data on crossover adjusted survival benefit for AMX0035. 

While the report acknowledges the survival benefit of AMX0035, it also notes that “the method 

used to analyze survival is conservative as crossover from placebo to AMX0035 was not 

accounted for; the true survival benefit may be greater than that reported.” (page 17). 

A recent publication, Paganoni et al. 20226, provides an updated analysis of the interim 

CENTAUR and OLE survival data adjusting for treatment crossover, and suggests a greater 

survival benefit with AMX0035 than seen in the original ITT analysis. In this study, both 

intent-to-treat (ITT) and rank-preserving structural failure time model (RPSFTM) survival 

analyses were performed using the July 20, 2020 and most recent March 1, 2021 cutoff dates 

(Figure 1). Using the July 20, 2020 cutoff date, the RPSFTM analysis resulted in a difference 

in median survival of 10.6 months (25.8 months for AMX0035 versus 15.2 months in the group 

originally assigned to placebo; HR: 0.39, 95% CI: 0.17 to 0.88, p=0.023) compared with the 

6.9 month difference in median survival from the ITT analysis (Figure 2). In the RPSFTM 

survival analysis using the March 1, 2021 cutoff date, the difference in median survival 

duration was 9.7 months (23.5 months for AMX0035 versus 13.8 months in the group 

originally assigned to placebo; HR: 0.42, 95% CI: 0.18 to 0.99, p=0.048) compared with the 

4.8 month difference in median survival from the ITT analysis (Figure 3). 

We recommend that ICER include the recently published survival data that accounts for 

crossover effects to address the noted uncertainty in survival benefit of AMX0035. These 

recently published data should be reflected in the evaluation of the net health benefit rating for 

AMX0035. 

 

https://onlinelibrary.wiley.com/doi/10.1002/mus.27569
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2. The recent data on survival benefit after crossover adjustment should be included as the 

base case, or at a minimum, as an additional scenario of the cost-effectiveness evaluation. 

The draft evidence report rightly acknowledges that the overall survival benefit may not match 

the true survival benefit. For that very reason, we believe that the recent publication using a 

rank preserving structural failure time model (RPSFTM) to adjust for the crossover effect on 

survival results6 provides a better estimate of AMX0035’s survival benefit. As such, we would 

recommend using these data in the base case of the cost-effectiveness evaluation. The 

RPSFTM analysis of the CENTAUR trial using the most recent March 1, 2021 cutoff date 

reported significant improvement in the difference in median survival (9.7 month difference 

after crossover adjustment [HR: 0.42, 95% CI: 0.18 to 0.99] versus 4.8 month difference from 

the original ITT analysis). We would suggest recalibrating the AMX0035 HR on mortality 

based on the RPSFTM analysis rather than based on the ITT analysis to reflect this recently 

published data. 

The draft evidence report also includes a scenario where patients receiving AMX0035 

experience no separate survival benefit to account for the uncertainty in true survival benefit. 

While ICER assumes that this scenario may clarify the impact of the survival benefit of 

AMX0035 on cost-effectiveness, it is not supported by the available evidence. Furthermore, 

the available evidence from the RPSFTM analysis points to the possibility that AMX0035’s 

survival benefit may indeed be greater than the 4.8 months used in the base case. If ICER is 

not amenable to using the RPSFTM survival results (9.7month difference after crossover 

adjustment [HR: 0.42, 95% CI: 0.18 to 0.99]) as a base case for the cost-effectiveness analysis, 

at a minimum, this is an important scenario that should be added to the current list of scenarios.  

3. Include recently published data on long-term tracheostomy/ventilation-free survival and 

hospitalization from the CENTAUR trial. 

In addition to the recently published survival analyses, another recent study reported on the 

occurrence of key events, including death, tracheostomy, permanent assisted ventilation 

(PAV), and first hospitalization in the CENTAUR trial and accompanying OLE.7 The study 

supports a modifying effect of AMX0035 on disease progression and demonstrates potential 

added benefits of AMX0035 on reducing the health burden in ALS. 

The analyses in this study were focused on the modified ITT population and encompassed 

events occurring from the point of randomization through the July 20, 2020 cutoff date. Over 

the analysis period (longest post-randomization follow-up: 35 months), the risk of key events 

was significantly lower in patients originally randomized to AMX0035 compared with those 

originally randomized to placebo. Patients originally randomized to AMX0035 had a 47% 

lower risk of experiencing any key event compared with patients randomized to placebo (HR: 

0.53, 95% CI: 0.35 to 0.81, p=0.003). The risk of death or tracheostomy/PAV were 49% lower 

among those receiving AMX0035 compared to placebo (HR: 0.51, 95% CI: 0.32 to 0.84, 

p=0.007), with median (IQR) tracheostomy/PAV-free survival duration of 25.8 (14.8-33.6) 

months for those initially randomized to AMX0035 versus 18.5 (11.7- not reached [NR]) 

months for those initially randomized to placebo. Risk of first hospitalization was also 44% 

lower for those originally randomized to AMX0035 compared with those randomized to 

placebo (HR: 0.56, 95%CI: 0.34 to 0.95, p=0.03), with median (IQR) hospitalization-free 

duration of NR (6.9-NR) for those randomized to AMX0035 versus 14.1 (4.2-NR) months for 

those randomized to placebo. 

https://onlinelibrary.wiley.com/doi/10.1002/mus.27569
https://jnnp.bmj.com/content/early/2022/05/15/jnnp-2022-329024
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We recommend that ICER include the recent analyses of tracheostomy/ventilation-free 

survival and hospitalization to ensure completeness of the clinical evidence for AMX0035 and 

the data should be reflected in the evaluation of the net health benefit rating for AMX0035. 

 

DETAILED COMMENTS AND RECOMMENDATIONS 

Page Original text Suggestions for Text Changes or Comments 

12 Table 3.3. Overview of Amylyx and 

FDA results for ALSFRS-R Decline 

 

Comment: 

The analyses presented on Table 3.3 are not accurately 

described and some corrections are needed. 

 

Recommendation: 

Please make the following corrections: 

 

First row of table: FDA stated they preferred a 

different model in ALS (joint-rank) but did not dispute 

the veracity of our model. The FDA result displayed 

currently is not their joint-rank model (row 3 instead). 

Additionally, this row of the table could be 

misinterpreted to imply different results were derived 

from the same primary outcome; however, this is not 

the case.     

 

Second row of table: The FDA result shown here is not 

a linear change from baseline result. This is the FDA’s 

result from a traditional MMRM. Our traditional 

MMRM finding was statistically significant (p=0.03) 

and is available in the advisory committee slides. The 

p-value from our linear change from baseline is listed 

as NR but was p=0.01 (in NEJM supplement)8.  

 

Third row of table: FDA’s model did not include death 

equivalent (in the footnote it says joint rank was 

performed by ranking death and death equivalent).  

29 Table 4.7. QALY-Based Threshold 

Analysis Results with Health State 

and Standard of Care Drug Costs 

Included 

 

Comment: 

The results presented in this table for the threshold 

analyses are inconsistent with the report findings. 

Considering that oral edaravone + SOC was found to 

have a higher incremental cost-effectiveness ratio 

compared with AMX0035 + SOC in the base case 

($11,986,000/QALY gained versus $2,136,000/QALY 

gained), it would be implausible for oral edaravone to 

have a value-based price to achieve $200K/QALY 

gained while AMX0035 does not. 

 

Recommendation: 

https://www.nejm.org/doi/suppl/10.1056/NEJMoa1916945/suppl_file/nejmoa1916945_appendix.pdf
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Please update the findings in this table or provide 

additional language in text to address this 

inconsistency. 

1 Draft Questions for Deliberation and 

Voting 

Comment: 

Question number 1 suggests that the current standard 

of care involves concomitant treatment with both 

riluzole and IV edaravone. 

 

Recommendation: 

Please revise to “riluzole and/or IV edaravone”. New 

question 1 should read as follows: Given the currently 

available evidence, is the evidence adequate to 

demonstrate that the net health benefit of AMX0035 

plus standard of care is superior to that provided by 

standard of care alone (i.e., multidisciplinary care that 

may involve treatment with riluzole and/or IV 

edaravone)? 

 

 

We appreciate the opportunity to be involved in this review and look forward to a continued 

dialogue with ICER.  

 

Sincerely, 

 
S. Machelle Manuel, PhD. 

Vice President and Head of Global Medical Affairs 

Amylyx Pharmaceuticals 
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APPENDIX 

 
Figure 1. Schematic of survival analyses conducted on CENTAUR dataset. Time to all-cause 

death was assessed over the periods spanning randomization through each cutoff date and 

compared among the groups shown for each analysis (table). The intent-to-treat (ITT) analysis 

was prespecified, while the other analyses were performed post hoc. 
aThe ITT population consisted of all participants randomized in CENTAUR who received ≥1 

dose of trial drug in the randomized phase. OLE, open-label extension; PB and TURSO, sodium 

phenylbutyrate and taurursodiol; RPSFTM, rank-preserving structural failure time model. 

 

 
Figure 2. Kaplan–Meier analyses: Prespecified ITT survival analysis (red and blue lines) and 

rank-preserving structural failure time model–adjusted survival (yellow line, recensoring 

acceleration factor only; on-treatment approach). All analyses incorporate final data from the 

July 20, 2020, cutoff date, including updated participant vital status information as of the prior 

published interim ITT analysis at this cutoff date. 
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Figure 3. Kaplan–Meier analyses: prespecified intent-to-treat (ITT) survival analysis (red and 

blue lines) and rank-preserving structural failure time model (RPSFTM)–adjusted survival in the 

originally randomized placebo group (yellow line, recensoring acceleration factor [AF] only; 

purple line, full recensoring; on-treatment approach). All analyses incorporate matured data from 

the March 1, 2021, cutoff date coinciding with the final participant visit in CENTAUR. The AF 

used to adjust survival for switching could not be estimated in the on-treatment RPSFTM 

without applying recensoring. HR, hazard ratio; PB and TURSO, sodium phenylbutyrate and 

taurursodiol. 
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13 July 2022 

RE: MTPA’s comments on ICER’s draft report for AMX0035 and oral edaravone for amyotrophic 

lateral sclerosis  

Mitsubishi Tanabe Pharma America (MTPA), the manufacturer of intravenous (IV) RADICAVA® 

(edaravone) injection and RADICAVA ORS® (edaravone) oral suspension, submits this letter in 

response to the Institute for Clinical and Economic Review (ICER) draft evidence report (2022). 

While the draft evidence report acknowledges the value of additional treatment options for amyotrophic 

lateral sclerosis (ALS), it has serious methodological flaws that compromise the results and incorrectly 

imply poor value of new treatments for ALS. Specifically, the draft evidence report makes biased and 

incorrect assumptions on the efficacy and real-world use of edaravone. Further, as ICER is meant to be 

an independent and impartial organization, it is disconcerting that the expert panel for this report 

includes 2 neurologists who are known to have either a conflict of interest or previously expressed 

unfavorable opinions on edaravone. We suggest that another neurologist free from any conflict be added 

to the expert panel. Consistent with our commitment to address unmet patient needs, MTPA submits the 

following recommendations to improve the accuracy of ICER’s conclusions. If the draft evidence report 

is left uncorrected, the final report may jeopardize access to treatment that could meaningfully impact 

the lives of patients and their family members affected by this devastating disease.  

Comment 1: It is inappropriate to separate the evidence rating for the narrow population defined 

by the Study 19 inclusion and exclusion criteria from the rest of the oral edaravone target population. 

ICER’s draft report assigned a C+ evidence rating for edaravone among patients who meet the Study 19 

entry criteria and an I (insufficient) for patients who do not meet them. In contrast, the same report 

assigned a C++ evidence rating for AMX0035 in the general ALS population without applying the 

CENTAUR trial entry criteria to the assessment. This approach has serious flaws that undermine the 

potential value of edaravone for the 3 main reasons outlined below. 

Reason 1: By assuming that the CENTAUR study’s efficacy findings apply to the entire labeled 

population for AMX0035, ICER is treating edaravone and AMX0035 inconsistently. 

Both Study 19 and CENTAUR used study designs that enrich for patient populations that are expected 

to have measurable disease progression, so that efficacy can be determined during a 6-month trial 

period. If ICER limits edaravone to patients meeting the Study 19 entry criteria, then AMX0035 should 

be limited to patients meeting the CENTAUR entry criteria. Indeed, some of the CENTAUR entry 

criteria are more restrictive than those of Study 19 (eg, confirmed diagnosis of Definite ALS, disease 

duration of ≤18 months). This discrepancy needs to be corrected by expanding oral edaravone beyond 

Study 19 entry criteria or by limiting AMX0035 to patients meeting CENTAUR entry criteria.  

Reason 2: The generalizability of edaravone’s Study 19 efficacy outcomes has been demonstrated. 

Several studies have demonstrated the generalizability of the Study 19 efficacy outcomes to the 

population that does not meet the study’s inclusion and exclusion criteria. First, a post hoc analysis of 

Study 16, which used a machine learning method, showed that up to 70% of patients in Study 16 would 

have received statistically significant benefits (Brooks et al., 2022a). Further, a post hoc analysis of 

Study 19 analyzed outcomes of participants in a 24-week open-label extension (OLE) study who were 
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assigned to either edaravone or placebo in the double-blinded study phase (Shefner et al., 2020). While 

only 15% of patients who received placebo for 24 weeks and switched to edaravone (placebo-

edaravone) met the Study 19 inclusion and exclusion criteria when they rolled over to the OLE study to 

initiate edaravone at week 24, the functional decline observed was lower for placebo-edaravone patients 

at week 48 than the decline projected for those who would have remained on placebo through week 48 

(−10.9 vs. −13.0, respectively) (Shefner et al., 2020). Another post hoc analysis of Study 19 reported a 

33% lower loss in ALSFRS-R score loss for patients who received edaravone for 48 weeks (edaravone-

edaravone patients) compared with placebo-edaravone patients (−10.26 vs. −15.20, respectively; 

P = 0.0038) (Brooks et al., 2022b). The decline in ALSFRS-R score observed satisfies a threshold for a 

clinically meaningful change; in a survey study of 65 ALS experts, 100% rated a 25% decrease in the 

slope of the ALSFRS-R as at least somewhat clinically meaningful (Castrillo-Viguera et al., 2010). 

Reason 3: Patients receiving edaravone in real-world clinical settings demonstrated its 

effectiveness, regardless of whether they met Study 19’s inclusion and exclusion criteria. 

A real-world observational study of patients with ALS in the US demonstrated the risk of death was 

27% lower in the IV edaravone-treated group than the non–IV edaravone-treated, propensity matched 

group (HR, 0.73; 95% CI, 0.59-0.91; P = 0.005). (Brooks et al., 2022c). 

Recommended Solution: Provide 1 clinical rating for edaravone among the general ALS 

population. 

Comment 2: The evidence supporting the clinical effectiveness and safety of edaravone is robust. 

ICER’s draft evidence ratings for oral edaravone (C+) and AMX0035 (C++) are not supported by 

clinical evidence. Clinical data indicate that oral edaravone’s evidence rating should be improved for the 

3 main reasons outlined below. 

Reason 1: Evidence for edaravone’s ability to slow down disease progression is robust.  

In edaravone’s phase 3 pivotal study (Study 19), the LS mean difference in ALSFRS-R score change from 

baseline between the edaravone arm and the placebo arm was 2.49 (95% CI, 0.99-3.98; P = 0.0013) at 

24 weeks (ICER, 2022). Conversely, the FDA conducted its own analysis of AMX0035 and estimated the 

treatment difference in change from baseline in ALSFRS-R in patients who received AMX0035 to be 

small and statistically insignificant (1.68, P = 0.11) (FDA, 2022). Therefore, the evidence to support IV 

edaravone’s ability to slow down patients’ ALS progression is stronger than the evidence for AMX0035. 

This is confirmed by the FDA advisory committee for AMX0035 in comments recognizing that edaravone 

studies demonstrated evidence for reducing functional decline (a 33% reduction) over 24 weeks of 

treatment, compared with placebo (FDA, 2022; p. 11). 

In addition to reduction in ALSFRS-R, edaravone’s ability to slow down functional impairments in 

patients with ALS has been demonstrated through a variety of additional measures, such as a physical 

function scale (Modified Norris Scale), a quality-of-life measure (ALSAQ40), and respiratory function 

(forced vital capacity) and the occurrence of respiratory events (Writing Group for Study 19, 2017).  
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Reason 2: Real-world evidence supporting survival benefits of IV edaravone is available. 

Survival benefits of edaravone have been demonstrated in a propensity score-matched retrospective 

observational analysis of patients with ALS in the US (Brooks et al., 2022c). Risk of death was reported 

to be 27% lower in the IV edaravone group than in the 318 non–IV edaravone-treated, propensity 

matched group (HR, 0.73; 95% CI, 0.59-0.91; P = 0.005) (Brooks et al., 2022c). MTPA provided this 

reference to ICER as supportive evidence for survival benefits of edaravone, but ICER’s draft report 

assumed no survival benefits among patients receiving edaravone, citing 1 observational study in 

Germany (Witzel et al., 2022) as support. However, the Witzel et al study should not overrule other 

evidence of edaravone’s survival benefits because the study has many important shortcomings.  

First, the patients in the Witzel et al study received various formulations of edaravone, including generic 

formulations that may not have been prepared with the stabilizing excipients found in MTPA’s 

Radicava® (edaravone) injection. Because of the use of generic formulations, the results obtained in 

Witzel et al should not be assumed to represent effectiveness of Radicava®. In addition, in this 

observational study edaravone-treated patients with ALS were not matched with contemporary controls, 

but rather with historical controls. Additionally, only 4 covariates were used for propensity score 

matching, while many other models generally aim to balance groups by matching on all prognostic 

factors. This lack of adequate matching resulted in edaravone-treated patients progressing faster at 

baseline than those in the “matched” control group. Finally, Study 19 entry criteria were only met by 8% 

of all edaravone-treated patients.  

Therefore, the repeated references to this observational study in the ICER draft report, which cannot 

outweigh the results of a phase 3 randomized controlled trial that was designed to evaluate safety and 

efficacy, are unfounded and should not be considered in the analysis of oral edaravone. 

Reason 3: Edaravone has evidence for long-term product safety. 

The efficacy and safety of edaravone has been studied in a variety of clinical trials, including multiple 

phase 3 studies and postmarketing surveillance reviews. All safety events reported for edaravone for the 

first 3 years of availability in the US have been reported and analyzed in a postmarketing surveillance 

study, which confirmed no new safety signals beyond those already known from the previous trials 

(Genge et al., 2022). Further, the completed 48-week phase 3 study of oral edaravone that evaluated 

long-term safety and tolerability found that safety results were generally consistent with the edaravone 

safety profile, with no other safety concerns identified.  

Recommended Solution: Improve oral edaravone’s combined rating.  

Comment 3: ICER’s base-case cost-effectiveness analysis (CEA) assumption of no efficacy benefits 

in 65% of patients receiving edaravone is unfounded. 

In ICER’s draft report, the base-case CEA for edaravone assumes no efficacy benefits in 65% of the 

cohort entering the model. In contrast, the base-case analysis for AMX0035 assumes all patients 

entering the model experience the efficacy observed in the CENTAUR trial. Based on a comparison of 2 

parallel CEAs using inconsistent methods, the draft report (p. 31) concludes that the cost-effectiveness 

of AMX0035 “is superior to that of edaravone.” When multiple treatments are compared in parallel, 

even qualitatively, it is critical to ensure that all comparisons are conducted consistently. If left 

uncorrected, this serious methodological error will compromise conclusions about the value of oral 



SMRH:4854-6667-7023.1 -4-  

   
 

 

edaravone and AMX0035 for the following reasons. 

Reason 1: Generalizability of edaravone’s efficacy outcomes from Study 19 and real-world clinical 

benefits of edaravone have been demonstrated (See Comment 1, Reasons 2 and 3).  

The generalizability of edaravone’s efficacy from Study 19 has been demonstrated in a broader 

population of patients with ALS (Brooks et al., 2022a, Brooks et al., 2022b, Shefner et al., 2020). 

Further, in real-world clinical practice, patients who experience clinical benefits are more likely to 

initiate and continue receiving edaravone (Brooks et al., 2022c). Hence, it is incorrect to assume no 

efficacy among those who do not meet the Study 19 entry criteria. As demonstrated in ICER’s scenario 

analysis (ICER, 2022; Scenario 5, p. E10), this assumption is an enormous driver for the incremental 

cost per quality-adjusted life-year gained with edaravone. 

Reason 2: This assumption is inconsistent with how AMX0035 was evaluated. 

Despite the fact that the CENTAUR inclusion and exclusion criteria were established to select a rapidly 

progressing population in order to demonstrate AMX0035 efficacy, ICER’s AMX0035 CEA applies the 

efficacy observed in the CENTAUR trial for the full cohort that enters the model. As previously noted, 

this use of an enrichment strategy was seen in the Study 19 and CENTAUR study designs. Therefore, if 

ICER limits edaravone to patients meeting the Study 19 entry criteria, then AMX0035 should be limited 

to patients meeting the CENTAUR entry criteria. In addition, the high discontinuation rate observed 

among patients receiving AMX0035 in the CENTAUR trial indicates that the efficacy data generated in 

the CENTAUR trial may have been skewed towards those who were responding to treatment. To 

estimate the cost-effectiveness of either treatment in the overall ALS population, appropriate statistical 

methods are required to estimate population-adjusted efficacy. 

Recommended Solution: Remove the statement comparing the cost-effectiveness of oral 

edaravone and AMX0035. Use Scenario 5 of ICER’s draft report as the base-case analysis, where 

all patients who initiate edaravone will experience clinical benefits observed in its pivotal trial. 

Alternatively, use appropriate statistical models to impute efficacy of both oral edaravone and 

AMX0035 for those who did not meet the entry criteria for the respective pivotal trials. 

 

Comment 4: ICER’s base-case CEA should not assume survival benefits for AMX0035. 

ICER’s draft CEAs assumed survival benefits for patients receiving AMX0035 but not for those 

receiving edaravone. Survival benefits for AMX0035 were incorporated despite the lack of conclusive 

evidence on its ability to prolong survival in the CENTAUR trial. In contrast, evidence of edaravone’s 

survival benefits is presented in a real-world study (Brooks et al., 2022c). ICER is treating edaravone 

and AMX0035 differently. 

Recommended Solution: In the base-case CEA, remove survival benefits for AMX0035 (Scenario 6). 



SMRH:4854-6667-7023.1 -5-  

   
 

 

Comment 5: In ICER’s draft base-case CEA results, total costs for oral edaravone are 

disproportionately higher than AMX0035’s total costs. 

In the base-case CEA results, the lifetime cost of oral edaravone for a patient with ALS was estimated to 

be $427,000 (ICER, 2022; Table E9; p. E7), while the lifetime cost of AMX0035 was estimated to be 

$260,000 (ICER, 2022; Table E10; p E7) with the assumption that AMX0035 is priced the same as IV 

edaravone. Even with the initial 19% discontinuation rate associated with patients receiving AMX0035, 

this cost differential is substantial and requires further explanation. We are concerned that ICER applied 

the monthly discontinuation rate beyond 6 months, resulting in only ~40% of living patients in the 

AMX0035 arm to be on treatment at 2 years. Following this method, ~95% of edaravone patients will be 

on treatment at 2 years, despite the assumption of no clinical benefit to 65% of patients.       

Recommended Solution: Please provide the rationale behind the substantial difference in total 

costs of oral edaravone and AMX0035 in respective CEAs and update the model calculations. 

Comment 6: ICER’s draft CEA for edaravone makes an overly conservative assumption on how 

oral edaravone impacts disease progression. 

ICER’s base-case CEA uses a hazard ratio estimated by the Canadian Agency for Drugs and 

Technologies in Health (CADTH) to apply the effect of edaravone on disease progression, which is 

inconsistent with CADTH recommendations on how to use this estimate. We respectfully request ICER 

apply the hazard ratio for transitions to all ALS health states (stages 1 to 4b) for the following reason: 

CADTH’s hazard ratios are underestimated in early stages of the disease. 

The CADTH review committee reported that the hazard ratio is underestimated in early stages of disease 

(stages 1-3) but overestimated in stages 4a and 4b (Common Drug Review, 2019; p. 19). For total 

treatment effect to be balanced, we recommend ICER to apply the ratio to all transitions to all ALS stages. 

Recommended Solution: The base-case analysis should apply the delay in progression for 

edaravone across all health states (Stages 1 to 4b). 

If you have any questions, please contact Gustavo Suarez Zambrano, MD, Vice President of Medical 

Affairs at Mitsubishi Tanabe Pharma America, Inc., at Gustavo_Suarez@mt-pharma-us.com. 

 

 

Gustavo Suarez Zambrano, MD 

Signature 

 

mailto:Gustavo_Suarez@mt-pharma-us.com
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Dr S D Pearson 

President 

Institute for Clinical and Economic Review 

Two Liberty Square, 9th Floor 

BOSTON MA 02109                     

 

1 July 2022 

 

My dear Dr Pearson 

 

PUBLIC COMMENT: AMX0035 AND ORAL EDARAVONE FOR  

AMYOTROPHIC LATERAL SCLEROSIS 

 

I refer to your recently released draft evidence report for AMX0035 and Oral Edaravone for 

amyotrophic lateral sclerosis (ALS) 1.  

 

As you will no doubt recall, you are aware of my concerns that the ICER reference case framework 

for value assessment, the creation of assumption driven imaginary claims fails to meet the 

standards of normal science 2. That is, given the standards for credibility of claims, empirical 

evaluation and replication, that distinguish science from pseudoscience, you persist in creating 

these cost-effectiveness models when it is quite clear that they have no validity.  Your reports for 

modeled claims, many of which are produced by expert academic groups, lack credibility in the 

claims made for the value of products; they cannot be evaluated empirically nor can the claims be 

replicated.  Your models also violate the fundamental axioms of modern measurement theory in 

confusing ordinal scales with interval and ratio scales. While you might view these reports and the 

application of lifetime incremental cost-per-QALY calculations and the application of cost-per-

QALY thresholds as the state of the art in health technology assessment, the problem is that the 

entire exercise is essentially a waste of time. This has been detailed in a recent publication in 

F1000Research which has addressed the manifest deficiencies in the CHEERS 22 guidance for 

constructing imaginary worlds, described as the ISPOR/ICER meme or belief system for inventing 

(non-evaluable by design) value claims for cost-effectiveness 3 4. This is, by any standards of 

normal science, an analytical dead-end. This draft report on these two products, oral edavarone 

(Radicava: Mitsubishi Tanabe Pharma America, Inc) and AMX0035 (Amylyx Pharma; seeking 

FDA approval) in ALS, as with your previous reports, should be withdrawn. 

 

The lack of understanding by CHEERS 22 and the ISPOR/ICER meme of the standards for modern 

measurement theory and failure to appreciate that the standard is for value claims expressed as 

unidimensional attributes is undeniable. Indeed the overwhelming majority of both generic and 

disease specific PROs produce nothing but ordinal scores. They are incapable of a robust estimate 
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of response to therapy. CHEERS 22 and its companion textbook primer for creating imaginary 

value claims seem unaware of this limitation 5. 

 

Consider the preferences (or utilities) you have applied in your assumption driven imaginary 

claims, including QALYs, cost per QALY claims and imaginary cost per QALY thresholds. These 

utilities are taken from an old report utilizing the EQ-5D-3L instrument 6. What the authors of this 

study failed to considerwere: (i) the ordinal nature of multiattribute., algorithm driven preference 

scores (i.e., they lack invariance of comparison) and (ii) whether the distribution of these scores is 

normal or non-normal.  We know that the scores produced by the EQ-5D-3L instrument are 

ordinal; that is they, lack invariance of comparison and a true zero for the required ratio 

measurement standards. The evidence is clear cut: the algorithm is a composite equation that 

includes symptom responses ranked ordinally and the algorithm can produce states worse than 

death (or negative values). This means there is no true zero and this cannot support multiplication 

any more than ordinal preference scores can. I know you have denied that, arguing (as far as I 

could make out) that a claim for a ratio preference with a natural zero point for death (ignoring 

negative value scores) is entirely valid; a ratio scale in disguise. No proof has ever been provided. 

 

As noted in a number of publications, the fact that the preference score is ordinal means that the 

QALY, multiplying time by a mean preference score, is mathematically impossible. Of course, if 

the scale is ordinal this means a mean value is impossible and hence the QALY is impossible. But 

there is a further issue: non-normality. It is assumed, typically without any evidence, that 

preference scores from the EQ-5D-3L/5L instruments are normally distributed with interval 

properties so that means and standard deviations can be estimated. However, if the distribution 

(for the sake of argument) is non-normal (skewed with extreme values) then estimating the 

standard deviation tells us nothing about asymmetry and the extreme values which may give a 

misleading mean value. Perhaps your expert group could tell us if the EQ-5D-3L distribution in 

the Jones et al paper 6 is normal or otherwise? A question that should have been addressed as a 

matter of good practice in all ICER evidence reports modeling imaginary claims for the various 

multiattribute preference scores for all disease states.   

 

If the distribution is non-normal then the standard practice is to focus on the median and 

interquartile range; if the data are ordinal (as they are) the interquartile range is interpreted as an 

interval and not a distance. In the absence of a meaningful mean value the QALY is impossible. 

This is important because two recent applications of the EQ-5D-5L in ALS, from China and 

Germany, have found that the distribution of preference scores are non-normal and that the only 

valid distributional measures are the median and interquartile range 7 8 (neither cited in the ICER 

report). The two studies do not report on QALYs (understandably), focusing instead of the EQ-

5D-5L visual analog scale (VAS) scores which, unfortunately, are also ordinal. As Bond and Cox 

point out: The real problem here is that we routinely mistake the distances between fraction or 

percentage scores as having direct interval scale properties, when all we may really infer from the 

data is the ordering  9. What we need to consider is relative distance; a technique to accomplish 

this has been applied for over 100 years in a transformation of a raw score to its natural logarithm, 

with a log-odds scale avoiding compression as the ends of the scale. This takes us to Rasch 

Measurement Theory 9 and the creation of true bounded ratio scales to reflect the difficulty of 

items and the ability of respondents to realize those items (e.g., such as patient needs in ALS). 

 



3 
 

The result of these failures to meet the standards of normal science means that the ICER modeling 

should be rejected. Claims that across the board in the ALS modeling fail to be, by design, 

empirically evaluable; assumption driven claims on an imaginary future than can stretch for 

decades have nothing to recommend them. Base case results for oral edaravone plus standard of 

care that suggest a total cost of $598,000 with 0.93 QALYs over the assumed patients’ lifetime 

horizon are meaningless (Table 4.3). The base case results for AMX0035 plus standard of care at 

a placeholder price, with total costs of $598,000 and 1.03 QALYS are equally meaningless (Table 

4.4). Extending the imaginary modeling for costs per QALY gained of $11,986,00 for oral 

edaravone and $2,136,00 for AMX0035 are equally misplaced (Table 4.5). Consequent 

assumption driven imaginary scenario claims must also be rejected (Table 4.6). As noted above, 

cost-per-QALY thresholds are also entirely fictitious, being built on imaginary future discounted 

costs and imaginary future mathematically impossible QALYs. The annual prices required to meet 

cost-per-QALY gained thresholds from $50,000 per QALY gained to $200,000 per QALY gained 

(Tables 4.7 and 4.9) are equally fanciful and under no circumstances should be considered to have 

any relevance whatsoever for pricing negotiations. Unfortunately, less informed media companies 

will take these imaginary figures at face value and promote ICER’s imaginary case for pricing 

adjustments.  

 

Understandably, if the purpose is to put the standards of normal science and measurement theory 

to one side in pursuit of the mathematically impossible multiattribute QALY, then this leap of faith 

needs to be made clear. This is important because, as noted in previous correspondence, as claims 

from the past cannot support claims on the future (Hume’s problem of induction), then the door is 

open to a potential multitude of ALS assumption driven imaginary simulations generating 

competing claims; ICER is producing just one model among many. The consequences of this, 

facilitated by the recent CHEERS 2022 guidance for constructing assumption imaginary model 

simulations, is the possibility of models being created to meet the required QALY, cost-per-QALY 

and QALY threshold claims. A recent review in the BMJ has made clear the existence of 

systematic bias in modeled QALY based cost-effectiveness claims sponsored by industry over the 

past 40 years that favor the sponsors product 10. The answer is clear cut: focus on evaluable value 

claims with single attribute unidimensional properties and jettison assumption driven imaginary 

simulations.  

 

While ICER clearly does not fall in this systematic bias category, the problem is one of arguments 

for competing (‘future realism’) assumptions and model structures. The result is that formulary 

committees and other health decision makers can have no faith in assumption driven model claims, 

even if ICER claims to have expert academic support that places it above the fray in imaginary 

simulated value claims. The inescapable fact is that, as noted, ICER in common with current beliefs 

in health technology assessment is at an analytical dead end. A framework of analysis that is 

removed, by design, from the standards of normal science is a claims short cut to creating 

approximate imaginary information for formulary decisions 11; a framework that, in denying the 

role of hypothesis testing and the discovery of new facts as part of an ALS research program, 

should never have been accepted in the first place.      
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Yours sincerely 

 

Paul C. Langley, Ph.D. 

Adjunct Professor 

College of Pharmacy 

University of Minnesota 

MINNEAPOLIS MN 

Email: langley@maimonresearch.com 
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July 13, 2022 

RE: Comments on ICER’s draft evidence report for AMX0035 and oral edaravone for amyotrophic lateral 

sclerosis 

Dear Dr. Pearson:  

We the undersigned would like to submit this response to the recent Draft Evidence Report on AMX0035 

and Oral Edaravone for Amyotrophic Lateral Sclerosis that was opened for public comment earlier this 

month (https://icer.org/wp-content/uploads/2022/02/ICER_ALS_Draft-Evidence-Report_061422.pdf). 

After careful review of the draft report, we have serious concerns about discrepancies and potential 

instances of bias, as outlined in the 2 key topics below. We feel that the conclusions of the report are 

questionable and do not meet the standards of rigor and impartiality that serve as the foundation of all 

reports produced by the Institute for Clinical and Economic Review. However, we believe that if the 

concerns outlined below are addressed, the result will be a fair and well-reasoned clinical and economic 

evaluation of these 2 drugs for patients with ALS.  

 

Topic 1. Deficiencies in the evaluation of the efficacy of oral edaravone  

In the report, oral edaravone received an evidence rating of C+ for patients matching the Study 19 entry 

criteria and I for all other ALS patients, while that of AMX0035 was higher, at C++ for all patients with 

ALS. We believe the C+ evidence rating of oral edaravone is unjustifiably low, and have provided several 

points of evidence below that support an increase in this rating. 

The FDA approval of oral edaravone was based, in part, upon the evaluation of previous randomized 

controlled studies of intravenous (IV) edaravone, notably Study 16, Study 18, and the pivotal Study 19. 

Below, we discuss important context with respect to these 3 trials that we believe warrants an update to 

the evidence rating for edaravone.  

• Study 19 was a phase 3 trial that showed significant slowing of disease progression as measured 

by change from baseline in ALSFRS-R score over 6 months  

o In the Study 19 primary endpoint, the LS mean difference in change from baseline 

ALSFRS-R was 2.49 (95% CI: 0.99 - 3.98), P = 0.0013, a 33% difference in rate of 

progression of ALS   

o Study 19 showed a change in baseline ALSFRS-R score for patients in the edaravone 

group that was greater than the change estimated for AMX0035 in an analysis 

conducted by an FDA advisory panel (https://www.fda.gov/media/157186/download) 

o All of the secondary endpoints in Study 19 favored edaravone, although only 2 were 

statistically significant in the trial (Modified Norris Scale and ALSAQ-40) 

o In its review of IV edaravone 

(https://www.accessdata.fda.gov/drugsatfda_docs/nda/2017/209176Orig1s000TOC.cf

m), the FDA indicated that Study 19 was largely sufficient on its own to warrant 

approval of edaravone for the treatment of ALS 

o Study 19 utilized an enrichment strategy, based on the results of Study 16, to enroll a 

population of patients that would have measurable disease progression, while having a 
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good probability of survival, during the 6-month double-blind trial period (this point will 

be discussed in greater detail in Topic 2) 

• The ICER report states that “Studies 16 and 18 showed no benefit of edaravone on progression 

of ALS”; however, this does not adequately represent the clinical evidence provided by these 

studies, as detailed below 

• Study 16 (Abe K, et al. Amyotroph Lateral Scler Frontotemporal Degener. 2014;15:610-617.), 

which included a broader population of patients than Study 19, did not meet its primary 

endpoint in change from baseline in ALSFRS-R score; however, all clinical trial endpoints showed 

the same direction of favoring edaravone  

o As mentioned in the ICER report, an analysis of Study 16 found a subgroup of patients 

who had more homogeneous disease progression and did appear to show a significant 

slowing of disease progression with edaravone  

o This finding was corroborated by Study 19, which used entry criteria based on that 

subgroup analysis of Study 16 

▪ Moreover, Study 19 demonstrated long-term changes in ALSFRS-R score over 48 

weeks that favored edaravone (Shefner J, et al. Muscle Nerve. 2020;61(2):218-

221.)    

o In its review of IV edaravone, the FDA considered the subgroup analysis of Study 16 as 

confirmatory evidence of the efficacy of edaravone  

o The generalizability of Study 19 to a broader population of patients with ALS was 

demonstrated in a recent study (Brooks BR, et al. Amyotroph Lateral Scler 

Frontotemporal Degener. 2022;23:49-57.), where a machine learning model was applied 

to Study 16 outcomes data and stratified patients based on predicted outcomes to 

create a novel, risk-based subgroup analysis tool. This analysis ascertained a statistically 

significant edaravone treatment effect in a cohort of participants with broader disease 

characteristics than the Study 19 inclusion criteria. Specifically, it demonstrated that up 

to 70% of patients included in Study 16 would have received statistically significant 

slowing of disease progression by edaravone  

o Therefore, we disagree with separating edaravone’s clinical evidence rating between 

the exact population in Study 19 and the rest of the labeled ALS population (this is 

addressed further under Topic 2 below) 

• Study 18 was an exploratory trial conducted with a small population (N=25) of patients with 

more advanced ALS (Writing Group on Behalf of the Edaravone ALS 18 Study Group. Amyotroph 

Lateral Scler Frontotemporal Degener. 2017;18(suppl 1):40-48.) 

o Study 18 did not meet its primary endpoint of change from baseline in ALSFRS-R score, 

but it was not designed to provide conclusive efficacy results and therefore should not 

be considered as evidence of lack of efficacy of edaravone in this patient population  

o Moreover, it was clear from the study results that 1 outlier patient in the edaravone 

treatment arm experienced a decline of 31 points in the ALSFRS-R, skewing the results 

of the trial 

▪ Despite this outlier, Study 18 showed median values of change from baseline in 

ALSFRS-R score of −5.0 for edaravone vs −5.5 for placebo, indicating a modest 

slowing of disease progression in the edaravone group 

• Unwarranted use of an observational study  
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o The German observational study of edaravone cited in the ICER draft report referenced 

the Witzel et al article (Witzel S, et al. JAMA Neurol. 2022;79:121-130.), stating that the 

study “found no evidence of a reduction in mortality.” However, due to the large 

number of significant limitations in this study, we feel it is not suitable for inclusion in 

the evidence report  

o The most important limitations include the following   

▪ This observational study utilized a variety of formulations of edaravone, perhaps 

including Radicava® (edaravone) injection, but it is not clear how many patients 

received Radicava. Several generic formulations of edaravone were utilized, 

many of which may have important differences in the formulation of the drug. 

As such, the data from the study should not be assumed to represent the 

efficacy of Radicava® (edaravone)  

▪ The propensity score modeling employed by Witzel et al used only 4 covariates, 

whereas typical models include all prognostic factors and confounding to 

optimally balance the cohorts; the propensity score matching did not result in 

equivalent populations in the EFAS group, ie, the edaravone patients had faster 

disease progression at baseline than the control group  

▪ The Witzel et al study used historical controls that were from a larger dataset 

that was not contemporary with patients with ALS who had received edaravone 

in their study 

▪ Only 16 (8%) of the edaravone patients met the Study 19 criteria  

▪ There were deficiencies in their survival analysis; small numbers of patients and 

none of the KM curves reached 50% survival  

▪ A small observational study cannot negate results obtained in a well-conducted 

randomized controlled trial 

o The serious limitations of this study make it inconclusive regarding the efficacy or 

survival benefits of Radicava® (edaravone), and the study should not be used as a basis 

for edaravone’s clinical rating  

In light of the above, we believe that the C+ rating for edaravone is not accurate and it is imperative to 

increase the evidence rating for oral edaravone to one that more accurately represents the robust data 

behind it. 

 

Topic 2. Discrepancies in how oral edaravone and AMX0035 study populations were evaluated and 

utilized in ICER analyses  

• In at least 7 places, the ICER report focuses on the topic of the study population in Study 19 in 

order to make the case that edaravone’s clinical benefit should be limited to patients meeting 

the entry criteria of Study 19  

o The purpose of the Study 19 entry criteria was to enroll an enriched patient population 

that would have measurable disease progression, while having a good probability of 

surviving, during the 6-month double-blind trial period. This does not, however, 

demonstrate that edaravone has no benefit in patients who do not meet these entry 

criteria  
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o In the FDA review of IV edaravone 

(https://www.accessdata.fda.gov/drugsatfda_docs/nda/2017/209176Orig1s000TOC.cf

m), they determined that because of the heterogeneity of ALS, and in light of the clinical 

trial evidence for edaravone, “…it would be counterproductive to limit the indication to 

patients with disease severity below a particular threshold. It is not known whether 

there is a specific stage of disease beyond which the treatment effect wanes.” 

o There is no biological rationale for believing that edaravone would have an effect on 

disease progression only in patients who meet the Study 19 entry criteria; nevertheless, 

the Study 19 entry criteria were used to limit the population of patients considered to 

potentially benefit from edaravone in the economic analyses in the report 

• A key problem in the ICER analysis is that the same approach was not applied to AMX0035, 

which also utilized an enriched patient population in the CENTAUR trial  

o In particular, some of the entry criteria for the CENTAUR trial were more restrictive than 

those for Study 19, including a requirement for a diagnosis of Definite ALS according to 

El Escorial criteria (Study 19 allowed both Definite and Probable diagnoses) and a 

requirement of disease duration ≤18 months before enrollment in the CENTAUR trial 

(Study 19 allowed patients with ≤24 months of disease duration)   

o The ICER report does not mention anywhere the entry criteria for the CENTAUR trial. 

Discussion of the pivotal studies in the ICER report should be consistent about noting 

that both studies had entry criteria that selected for an enriched population of patients 

with ALS   

o It appears that the entry criteria for the CENTAUR trial were not used to limit the 

population of patients considered to potentially benefit from AMX0035 in the economic 

analyses in the report 

o ICER’s draft report assigned a C+ as the clinical evidence rating for edaravone among 

patients who meet the Study 19 criteria. However, for patients who do not meet these 

criteria, the draft report stated the evidence to be insufficient (I). In contrast, the same 

draft report assigned C++ as the clinical evidence rating for AMX0035 among the general 

ALS population, which does not consider that the CENTAUR study also used an enriched 

population of patients with ALS in their phase 2 clinical trial. 

o This is a serious discrepancy in how the 2 drugs were evaluated  

 

We the undersigned appreciate the opportunity to engage in a discussion about modifying oral 

edaravone’s evidence rating above the assigned C+ label in ICER’s draft report. We feel confident that 

the arguments made here warrant that change.  

 

Sincerely, 

Angela Genge, MD, FRCP(C) 

Tulio Bertorini, MD 

Benjamin Rix Brooks, MD 

Gregory Carter, MD, PhD 
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Shari De Silva, MD 

Lawrence Korngut, BSc, MSc, MD 

Todd Levine, MD 

Hiroshi Mitsumoto, MD 

Gary L. Pattee, MD, PhD 

Rup Tandan, MD 

Douglas Weeks, MD 
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July 13, 2022 

 

Dr. Steven D. Pearson 

President 

Institute for Clinical and Economic Review 

Two Liberty Square, Ninth Floor 

Boston, MA 02109 

 

Dear Dr. Pearson: 

 

The Partnership to Improve Patient Care (PIPC) appreciates the opportunity to provide feedback on 

ICER’s assessment of treatments for amyotrophic lateral sclerosis (ALS). ALS is a progressive 

neurodegenerative disease for which these is still marked unmet need. There have been significant 

increases in scientific understanding around the physiology of ALS in recent years, and there are many 

ongoing studies to develop treatments and cures for ALS. Given the severity of the disease, it is 

imperative that patients are able to access treatments as they become available. PIPC encourages ICER 

to consider the following comments to ensure its assessment accurately represents the needs of ALS 

patients and caregivers and the potential benefits these treatments may provide.  

 

ICER should be weighting by severity in its models, as is becoming widely accepted by health 

technology assessment organizations globally.  

 

In recent years, many of the assumptions that cost utility analysis is built on have come under scrutiny,1 

particularly the assumption that every unit of health gain is equal in value.2 Experts have noted that it is 

not reasonable that a single unit of health generates the same utility whether that health is accrued to 

someone who is suffering considerable disease burden, or to someone who is suffering minimal disease 

burden.3 Several health technology assessment systems in Europe have backed away from direct use of 

strict cost-per-QALY estimates for this very reason and incorporate the role of severity adjacent to the 

results to make a more context-relevant case for, or against, a new technology.4,5 

 

Numerous economists have made the case that a system of evaluation that treats therapeutic innovations 

in these disease spaces as of similar relative value for unit of health gain in less severe conditions, and 

 
1 Beresniak A, Medina-Lara A, Auray JP, De Wever A, Praet JC, Tarricone R, Torbica A, Dupont D, Lamure M, Duru G. Validation of the 

underlying assumptions of the quality-adjusted life-years outcome: results from the ECHOUTCOME European project. 

Pharmacoeconomics. 2015 Jan 1;33(1):61-9. 
2 Sund B, Svensson M. Estimating a constant WTP for a QALY—a mission impossible? The European Journal of Health Economics. 2018 

Jul;19(6):871-80. 
3 MacKillop E, Sheard S. Quantifying life: understanding the history of quality-adjusted life-years (QALYs). Social Science & Medicine. 

2018 Aug 1;211:359-66. 
4 Barra, M. and K. Rand-Hendriksen, A missing cornerstone in the Norwegian Priority Commission’s weighting scheme–Sub-treatment 

balancedness is a necessary property for priority setting criteria. Nordic Journal of Health Economics, 2016. 4(2): p. pp. 8-23. 
5 Swedish Parliamentary Priorities Commission, Priorities in health care: ethics, economy, implementation. 1995, Stockholm: Swedish 

Government. 
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for patients who have minimal disease burden, is thought by many to be inherently unfair and skewed in 

the wrong direction.6’
7,8 

 

ALS is a severe condition with significant unmet need, as there are currently no effective therapies 

beyond symptom management. Current methodologies that factor in severity would suggest a severity 

multiplier of between 2-4 for a disease with this scale of relative health loss.9  

 

ICER continues to rely on the Quality-Adjusted Life Year, which is known to be discriminatory.  

 

Multiple studies have shown that cost-effectiveness models that use the quality-adjusted life year 

(QALY) discriminate against patients with chronic conditions10 and people with disabilities.11 There is 

widespread recognition that the use of the QALY is discriminatory. The QALY has historically been 

opposed by the American public and policy makers. The National Council on Disability (NCD), an 

independent federal agency, concluded in a 2019 report that QALYs discriminate by placing a lower 

value on treatments which extend the lives of people with chronic illnesses and disabilities. NCD 

recommended that policymakers and insurers reject QALYs as a method of measuring value for medical 

treatments.12  

 

As we note above, the most recent work shows that due to diminishing returns, traditional cost utility 

methods, like those ICER uses, overvalue treatments for mild illnesses and undervalue treatments 

for highly severe illnesses, and as a result such studies recommend underpaying for treatment of severe 

illnesses. ICER should be evolving away from use of the QALY, and, instead, measuring value based on 

the most up-to-date science and improved health utilities reflecting the value to the patient.  

 

Caregiver burden must be fully incorporated into ICER’s model.  

 

Caregiver burden in ALS is profound. As the disease progresses, there is greater need for informal and 

paid caregiving.13 Among 600 caregivers participating in the ALS Focus Caregiver Survey, 68% 

reported spending more than 30 hours per week providing care and nearly half felt unprepared for 

changes in caregiving responsibilities as ALS progressed.14 The majority of caregivers also report a 

marked decline in their own physical and mental health as the patient’s condition progresses. 

 
6 Shiroiwa, T., et al., WTP for a QALY and health states: More money for severe health states? Cost Effectiveness and Resource 

Allocation, 2013. 11(1): p. 22. 
7 Lancsar, E., et al., Deriving distributional weights for QALYs through discrete choice experiments. Journal of health economics, 2011. 

30(2): p. 466-478 
8 Richardson, J., A. Iezzi, and A. Maxwell, How important is severity for the evaluation of health services: new evidence using the relative 

social willingness to pay instrument. The European Journal of Health Economics, 2017. 18(6): p. 671-683. 
9 Lakdawalla DN, Phelps CE. Health technology assessment with diminishing returns to health: the generalized risk-adjusted cost-

effectiveness (GRACE) approach. Value in Health. 2021 Feb 1;24(2):244-9. 
10 Paulden M. Recent amendments to NICE’s value-based assessment of health technologies: implicitly inequitable?. Expert review of 

pharmacoeconomics & outcomes research. 2017 May 4;17(3):239-42. 
11 Nord E, Pinto JL, Richardson J, Menzel P, Ubel P. Incorporating societal concerns for fairness in numerical valuations of health 

programmes. Health economics. 1999 Feb;8(1):25-39. 
12 https://www.ncd.gov/sites/default/files/NCD_Quality_Adjusted_Life_Report_508.pdf  
13 Oh J, An JW, Oh S-I, et al. Socioeconomic costs of amyotrophic lateral sclerosis according to staging system. Amyotrophic Lateral 

Sclerosis and Frontotemporal Degeneration. 2015;16(3- 4):202-208. 
14 ALS Association. ALS Focus Results from the Caregiver Needs Survey. 2022 
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As such, the societal perspective is a more relevant choice than the health care perspective in the case of 

ALS. NICE, which ICER leans heavily on for its approach to value assessment, has already included 

caregiver utility in its cost-effectiveness models for diseases such as Alzheimer’s, Multiple Sclerosis, 

and Parkinson’s disease.15 It is also the recommended perspective for cost-effectiveness models of the 

second panel on cost-effectiveness16 and ISPOR.17 

 

ICER should include estimates of the “option value” of successful treatment for interventions 

slowing progressive diseases with high mortality rates, like ALS.  

 

Innovation in medicine does not happen in a vacuum. The traditional approach to cost-utility analysis 

used by ICER in this report measures the value of a health innovation by comparing benefits to costs 

assuming no further improvements in medical technology in the future. In real terms this overlooks the 

fact that life-extending, or progression-delaying innovations can allow patients to live until the next 

breakthrough, or stay in less severe disease states longer.18 Other than the obvious benefits of such an 

outcome, there is also the tangential benefit that these patients could ultimately access improvements in 

medical technology in the near future.19 These benefits that would not have accrued to them, if they 

hadn’t benefit from current innovations, or “option value” of a health innovation20 should be factored 

into the model.  As long as medical technology continues to advance, there will be option value in 

extended survival, or innovations that delay progression. Failing to account for this value ignores a 

potentially important source of benefit to patients, especially in areas of rapid innovation.21  

 

ICER should be placing a greater emphasis on distributive effects of new therapies.  

 

Rather than concentrating only on the net cost-effectiveness for a hypothetical archetypal patient, ICER 

should be considering the impact new treatment options may have on the ALS population writ large.22  

 

 
15 Afentou N, Jarl J, Gerdtham UG, Saha S. Economic evaluation of interventions in Parkinson's disease: a systematic literature review. 

Movement disorders clinical practice. 2019 Apr;6(4):282-90. 
16 Sanders GD, Neumann PJ, Basu A, Brock DW, Feeny D, Krahn M, Kuntz KM, Meltzer DO, Owens DK, Prosser LA, Salomon JA. 

Recommendations for conduct, methodological practices, and reporting of cost-effectiveness analyses: second panel on cost-effectiveness 

in health and medicine. JAMA. 2016 Sep 13;316(10):1093-103. 
17 Garrison Jr LP, Mansley EC, Abbott III TA, Bresnahan BW, Hay JW, Smeeding J. Good research practices for measuring drug costs in 

cost‐effectiveness analyses: a societal perspective: the ispor drug cost task force report—Part II. Value in Health. 2010 Jan;13(1):8-13. 
18 Philipson TJ, Becker G, Goldman DP, Murphy KM. Terminal care and the value of life near its end. NBER Working Paper. Published 

2010. 
19 Sanchez Y, Penrod JR, Qiu XL, Romley J, Snider JT, Philipson T. The option value of innovative treatments in the context of chronic 

myeloid leukemia. Am J Manag Care. 2012 Nov 1;18(11 Suppl):S265-71. 
20 Snider JT, Batt K, Wu Y, Tebeka MG, Seabury S. The option value of innovative treatments for non-small cell lung cancer and renal cell 

carcinoma. Am J Manag Care. 2017 Oct 1;23(10):e340-6. 
21 Li M, Basu A, Bennette C, Veenstra D, Garrison Jr LP. How does option value affect the potential cost-effectiveness of a treatment? The 

case of ipilimumab for metastatic melanoma. Value in Health. 2019 Jul 1;22(7):777-84. 
22 Love-Koh J, Cookson R, Gutacker N, Patton T, Griffin S. Aggregate distributional cost-effectiveness analysis of health technologies. 

Value in Health. 2019 May 1;22(5):518-26. 
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One challenge ALS patients face is access to specialized multidisciplinary ALS clinics, which is 

considered standard of care for the treatment of ALS.23 There are over 200 ALS clinics in the U.S., but 

these clinics are not geographically distributed. Several states have only one or two clinics. This is a 

large driver of intervention-generated inequality24 in treatment of ALS. Access to oral primary care 

physician-prescribed treatments could considerably reduce this inequality and improve the distribution 

of health benefits across the ALS patient community, regardless of where patients live or their relative 

access to healthcare services. 

 

ICER’s model structure does not appropriately represent a progressive disease, like ALS.  

 

The model structure oversimplifies ALS, and relies too much on categorization, which likely 

underweights the value of small changes in the rate of progression. A better choice for comparing 

therapy to standard of care would be a time-to-event methodology, such as a discrete event simulation 

model (DES)25,26 or a discretely integrated condition event (DICE) model27,28 looking at changes in ALS 

Functional Rating Scale (ALSFRS-R).  

 

ALS is a highly heterogeneous disease, and a known limitation of the Markov model is that it is only 

appropriate when the disease in question is largely homogenous. Patients, caregivers, and clinical 

experts emphasized to ICER the need for multiple different mechanisms of action because ALS is a 

heterogeneous illness with multiple molecular pathways leading to neuronal death. It is well established 

that generating and reporting of differential value assessment across subgroups in heterogeneous 

diseases leads to substantial health gains, both through treatment selection and coverage.29,30 PIPC would 

advise ICER to move away from the assumption that all patients are the same, and the value to each can 

be determined by the estimation of a single point average, and move to producing ranges that are more 

representative of heterogeneous patient populations. 

 

An ALS-specific patient-reported outcome tool should be used in ICER’s model, as research has 

shown that the EQ-5D is insensitive to health gain in the ALS population.  

 

A recent study highlighted how limited the EQ-5D is as a measure of quality of life in ALS patients. It 

showed that there is a considerable lack of content validity and convergent validity for generic patient-

 
23 Miller RG, Jackson CE, Kasarskis EJ, et al. Practice parameter update: the care of the patient with amyotrophic lateral sclerosis: drug, 

nutritional, and respiratory therapies (an evidence-based review): report of the Quality Standards Subcommittee of the American Academy 

of Neurology. Neurology. 2009;73(15):1218-1226 
24 Lorenc T, Petticrew M, Welch V, Tugwell P. What types of interventions generate inequalities? Evidence from systematic reviews. J 

Epidemiol Community Health. 2013 Feb 1;67(2):190-3. 
25 Standfield L, Comans T, Scuffham P. Markov modeling and discrete event simulation in health care: a systematic comparison. 

International journal of technology assessment in health care. 2014 Apr;30(2):165-72. 
26 Getsios D, Blume S, Ishak KJ, Maclaine G, Hernández L. An economic evaluation of early assessment for Alzheimer’s disease in the 

United Kingdom. Alzheimer's & Dementia. 2012 Jan 1;8(1):22-30. 
27 Moller J, Davis S, Stevenson M, et al. Validation of a DICE simulation against a discrete event simulation implemented entirely in code. 

Pharmacoeconomics. 2017;35(10):1103–1109. 
28 Caro JJ. Discretely integrated condition event (DICE) simulation for pharmaco-economics. Pharmacoeconomics. 2016;34(7):665–672. 
29 Basu A. Economics of individualization in comparative effectiveness research and a basis for a patient-centered health care. Journal of 

health economics. 2011 May 1;30(3):549-59. 
30 Espinoza MA, Manca A, Claxton K, Sculpher MJ. The value of heterogeneity for cost-effectiveness subgroup analysis: conceptual 

framework and application. Medical Decision Making. 2014 Nov;34(8):951-64. 
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reported outcome tools (PROs) in domains highlighted as important for ALS patients. It also showed 

that the correlation between generic PROs and disease specific ALS PROs was low.31 It concluded 

“generic PROs [such as EQ5D] covered only half of the domains important to individuals with ALS 

suggesting the need for an ALS specific preference-based measure to better reflect the health-related 

quality of life of this population.” 

 

Conclusion 

 

PIPC encourages ICER to revisit its modeling choices to ensure that the model accurately represents the 

needs of and treatment value to the ALS patient population.  

 

Sincerely,  

 

 

 
Tony Coelho  

Chairman 

Partnership to Improve Patient Care  

 

 

 

 
31 Peters, N., Dal Bello-Haas, V., Packham, T., Chum, M., O’Connell, C., Johnston, W.S., MacDermid, J.C., Turnbull, J., Van Damme, J. 

and Kuspinar, A., 2021. Do generic preference-based measures accurately capture areas of health-related quality of life important to 

individuals with amyotrophic lateral sclerosis: a content validation study. Patient Related Outcome Measures, 12, p.191. 
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Institute for Clinical and Economic Review 

14 Beacon Street, Suite 800 

Boston, MA 02108 

July 12, 2022 

 

Sanofi appreciates the opportunity to comment on ICER’s Draft Evidence Report for AMX0035 

and Oral Edaravone for Amyotrophic Lateral Sclerosis (ALS). Although Sanofi does not 

commercialize any of the interventions/comparators included in the current assessment, we are 

committed to the development of new medicines for ALS and have promising assets in early 

clinical development.  

 

Given the need for new effective treatments in ALS, and the importance to provide access to new 

treatments, it is important that modelling approaches are scientifically sound and are utilized 

sensibly to inform appropriate access policies. To that end, we wish to focus our comments on a 

few, yet critical, methodological issues that ICER should consider in future evaluations. 

 

KEY AREAS OF RECOMMENDATION 

Modelling approach based on King’s ALS clinical staging system lacks adequate precision 

ICER has developed a de novo decision analytic model consisting of six health states, including 

death, which tracks the severity of disease, based on the King’s ALS clinical staging system.[1] 

The primary endpoint in ALS clinical trials is ALSFRS-R, as it is a widely used primary outcome 

measure of functional progression and severity of ALS. Per FDA Guidance, the effectiveness of 

an ALS treatment “should be established by the demonstration of a treatment effect (e.g., less 

decline, stabilization, improvement) on function in daily activities as measured, for example, by 

the ALS Functional Rating Scale-Revised or similar scales”.[2] 

ICER highlighted that one of the reasons for choosing King’s staging system to model ALS 

progression was because this approach had been used in a previous submission at CADTH of 

edaravone for ALS. However, from an economic modeling perspective the King’s ALS clinical 

staging system lacks precision and is suboptimal in its ability to reflect the disease severity, as it 

is mainly focused on anatomical disease spread [3] in comparison to ALSFRS-R, which measures 

severity of functional decline in multiple domains. 

 

Additionally, CADTH had pointed out several important limitations of this modelling design: [4] 

• CADTH stated that fitting a single Markov-transition matrix to longer-term progression 

and mortality observations in a database of ALS patients generates a significant loss of 

information.  

• As ALS is a heterogeneous disease, CADTH noted the importance of flexibility in 

simulating the evolution of specific subgroups. Specifically, CADTH listed patient age, 

site of onset, and time in state as important predictors of disease-progression rates. 
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King’s Stage converted from ALSFRS-R does not correspond well with disease severity 

To convert ALSFRS-R to King’s stages, the algorithm developed by Balendra (2014) is generally 

used.[5] This algorithm was used by Al-Chalabi (2020) for determining King’s stages of edaravone 

patients from the MCI186-19 trial and was also used in the edaravone submission to CADTH. [6] 

The algorithm had several limitations when predicting King’s stages based on observed ASLFRS-

R scores (Table 1). Firstly, the use of the algorithm led to substantial errors in classifying patients 

in Stage 2. Almost half of the patients were allocated to an estimated stage that was not the same 

as the actual stage. Secondly, Stages 4A and 4B were not studied as not enough patients were 

present in those stages. 

 
Table 1 Discrepancies between actual clinical stage according to medical notes and clinical stage by 

ALFRS-R algorithm for each stage [5] 

 Number of cases 

at this stage 

according to the 

medical notes 

Number under-

staged by 

ALSFRS-R 

algorithm 

Number over-

staged by 

ALSFRS-R 

algorithm 

Proportion of 

cases 

with 

discrepancies 

Stage 1 33 N/A 3 9.1% 

Stage 2 31 7 7 45.2% 

Stage 3 28 3 0 10.7% 

Stage 4A 4 0 N/A 0% 

Stage 4B 7 0 N/A 0% 

Totals 103 10 10 19.4% 

To further evaluate how accurate the algorithm works for classifying ALSFRS-R score into King’s 

stage, we used a database provided by Adelphi (Adelphi ALS Disease Specific ProgrammeTM).[7] 

Adelphi had conducted a cross-sectional survey of neurologists and their consulting ALS patients. 

The data collection took place in the USA between July 2020 and March 2021. The ALS DSP 

sample comprised of 59 physicians and 379 patients (mean age: 59.5 years, 67% men).  

Physicians were requested to complete a full ALSFRS-R questionnaire for each ALS patient that 

consulted with them during the study period. However, most physicians did not complete the 

King’s staging questionnaire (only 5 patients had physician-reported King’s stage). Instead, 

Adelphi used Balendra’s algorithm to generate estimated King’s stages based on observed 

ALSFRS-R scores. 

The analysis of distribution of individual ALSFRS-R scores across King’s stages demonstrated a 

limited correspondence between King’s stages estimated based on the Balendra algorithm and 

observed ALSFRS-R scores. Similarly, we observed a substantial overlap of categorized ALSFRS-

R scores (mild: ALSFRS-R 37-48; moderate: ALSFRS-R 25-36; severe: ALSFRS-R 0-24) across 

King’s stages.[8,9] These findings suggest that a change in ALSFRS-R that is meaningful from a 

clinical standpoint does not necessarily generate a change in King’s stages and there is a risk that 

treatment-related meaningful benefit will not be captured in economic models if using King’s 

Stages. Patients with mild or moderate disease could be categorized in King’s stage 4, thereby 

concealing the treatment benefit in this stage. 
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An alternative to using a King’s stages-based modelling approach would be to use an individual 

patient simulation model with ALSFRS-R-derived health states. An ALSFRS-R-based model 

would address the aforementioned methodological issues and would more accurately and 

precisely reflect the expected effects of disease and treatment. 

 

 

We appreciate the opportunity to comment on this review and hope that ICER will consider these 

issues in their evaluation. 

 

Best regards, 

 

 

Kyle Hvidsten 
Head, Specialty Care HEVA 

Global Market Access 

(908) 842-7194 

kyle.hvidsten@sanofi.com 

450 Water Street, Cambridge, MA 02141 
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