February 24, 2022

Public Comments

Institute for Clinical and Economic Review
14 Beacon Street, Suite 800

Boston, MA 02108

Re: AMXO0035 and Oral Edaravone for Amyotrophic Lateral Sclerosis (ALS) Draft Background and Scope

Dear ICER Team,

On behalf of people living with ALS, their families and the ALS Association we appreciate the opportunity to
comment on your Draft Background and Scope Document (Draft Scoping Document) for a cost-effectiveness
evaluation of AMX0035 and oral edaravone.

We have several requests for revisions to the Draft Scoping Document.

1. We ask that your primary analysis include the value of all ALS patient care, both medical and
supportive, including the value of unpaid caregiving.

2. We ask that the Scoping Document define how you will measure quality of life and assign patients to
health states, as well as document that the measure and the assignments align with ALS patients’ self-
assignments of their quality of life and health.

3. We also request that you make some specific, focused changes to the Scoping Document.

We discuss each request in greater detail below.

Background

The ALS Association works with the ALS community members, stakeholders, and government policymakers to
ensure pricing and 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 value principles assuring:

e All people with ALS are provided immediate, full coverage and affordable access to new therapies;

e Payors use methodologies that value the lives of all people with ALS;

e Health care utilization techniques and/or other administrative barriers that delay or decrease access to
drugs for people with ALS and other neurodegenerative diseases are prohibited; and

e 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.

As you state, ALS is a rare, progressive, debilitating, heterogenous, and deadly disease. Before the patient dies,
he or she will lose most muscle function and will be dependent on people and technology for every aspect of
daily life — a life that many ALS patients continue to have the cognitive ability to enjoy and value. The person
with ALS also may experience various medical complications resulting from their paralysis and immobility, such
as pressure ulcers or pneumonia, that require acute medical treatment.
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Loss of muscle function and dependency are expensive. Depending on disease subtype and stage, as well as the
patient’s directives, home, and family support system, the patient will require extensive supportive care,
including: paid and unpaid caregivers, mobility assistance, transportation assistance, home modification,
mechanical ventilation, enteral nutrition, adaptive equipment and supplies, long-term care facility care, and
hospice care.

At an advanced disease stage, patients require care twenty-four hours a day, seven days a week, sometimes by
two caregivers. According to Genworth, a long-term care insurer, the 2021 medium cost for a home health aide
was $27 per hour or $19,710 per month of 24-hour care.! While data show the total cost of caregivers and
supportive care for those with ALS can easily exceed $10,000 per month, current documentation of this data is
insufficient in capturing the true cost challenges associated with supportive care.??

These supportive costs are the direct result of ALS disease. Yet, you propose that your cost-effectiveness
analysis will primarily focus on “direct medical care costs” and, data permitting, will consider “productivity
impacts and other indirect costs” in a separate, secondary analysis (page 6 of the Draft Scoping Document).

Requests

1. We ask that your primary analysis include the value of all ALS patient care, both medical and supportive,
including the value of unpaid caregiving. We firmly believe that all caregiving has value, including care provided
by family members — care that often removes family members from paid employment.

We strongly object to you dividing the cost of care for ALS patients between medical and non-medical and
including only medical care costs in your primary cost-effectiveness analysis. We also object to the apparent
assertion that only medical costs are “direct” costs of the disease. We note that you do not define what
constitutes a “medical care cost” and assume that your definition does not include the full array of medical and
supportive care. For example, we suspect you do not intend to include all the costs of enteral feeding within
your primary analysis. Enteral feeding costs include:

e Insertion of the gastrostomy tube;

e Gastrostomy tube supplies;

e Medical and nutritional supervision;

e Enteral nutrition; and

e Enteral feeding and non-medical supervision, often by family members.

While the last bullet is generally considered “non-medical,” it is costly and absolutely essential. None of the
other health care services or supplies listed above are effective if the patient is not actually fed. Similar examples
can be provided for other medical and supportive care including but not limited to speech, swallowing and
mobility challenges. People living with ALS also require paid and unpaid support for activities for daily living
including personal hygiene, dressing, toileting, transferring or ambulating, and eating.

Relegating a portion of the costs of caring for an ALS patient to secondary status, and even possibly ignoring the
costs due to lack of data, is improper from both a societal and a health insurer (payer) perspective. The above
supportive care costs are real and direct costs of ALS. With the exception of unpaid caregiving, these costs are
often paid for by health insurance plans, particularly Medicare, Medicaid, and Veterans Affairs (VA) plans — the
payers for nearly all ALS patients who have progressed to the stage where they need supportive care. Medicaid
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and VA plans pay family members to provide supportive care, thereby converting them from unpaid to paid
status.

Furthermore, a lack of quality supportive care very often moves care into the more expensive acute care and
medical facility settings. The patient who is not well cared for at home by unpaid caregivers is more likely to end
up in a hospital with pressure ulcers or pneumonia. A patient with ALS who does not have a supportive family
will ultimately need to have care in a long-term acute care facility.

A successful ALS treatment will extend lives, improve quality of lives, and reduce acute and supportive care
costs. All cost savings should be included in a cost-benefit analysis of the treatment — irrespective of whether
the costs are arbitrarily classified as medical or non-medical.

2. We ask that the Scoping Document define how you will measure quality of life and assign patients to
health states, as well as document that the measure and the assignments align with ALS patients’ self-
assignments of their quality of life and health.

While we recognize that quality adjusted life years (QALYs) as the primary outcome and equal value life years
gained (evLYGs) are integral to your cost-effectiveness analysis framework, we wish to record our objection to
the use of QALYs as the primary outcome and evLYGs as an alternative outcome for the cost-effectiveness
analysis. Neither measure captures the value of life from the perspective of a patient disabled by ALS. Of
particular importance to people living with ALS is the ability to maintain level of function for as long as possible
and to slow the progression of the disease.

QALYs are inherently discriminatory against people with disabilities, as their lives are assigned a lower quality
score and are therefore implicitly deemed less worthy of being extended. We strongly endorse the positions
and findings within the National Council on Disability’s 2019 Report to the President, “Quality-Adjusted Life
Years and the Devaluation of Life with Disability”.*

Furthermore, while we appreciate that you have tried to address objections to QALYs by introducing evLYGs,
evLYGs, by virtue of being quality-neutral, do not address the quality of life that is highly valued by ALS patients.
If you use QALYs, a major gap in the Scope of Comparative Value Analyses section of the Draft Scoping
Document (page 6) is that you do not define how you will measure quality of life and assign patients to declining
“health states”.

We suspect you will rely, at least in part, on mapping the Revised Amyotrophic Lateral Sclerosis Functional
Rating Scale (ALSFRS-R) measurements to quality of life. In our experience, however, ALSFRS-R’s 48-point scale,
which was developed as a tool to assess functional status and the disease progression in ALS patients, is an
ineffective method for describing ALS quality of life. For example, while patients highly value their ability to
communicate with loved ones and caregivers, including with assistive technology, communication is dwarfed by
physical function measures within ALSFRS-R and does not consider assistive technologies. As noted by Goldstein
and colleagues twenty years ago, “Quality of life (QOL) in patients with ALS does not correlate with physical
function. Unfortunately, many quality of life (QOL) instruments which have been used to assess individuals with
ALS are heavily weighted toward strength and physical function, and therefore fail to capture other important
non-health related factors.”®
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We are also concerned with the possibility of people without ALS assessing the quality of ALS patients’ lives. In
our experience, the utility assigned to an ALS patient’s life is much lower when the assessment is made by
people without ALS.

3. Finally, we also request that you make the following specific, focused changes to the Scoping Document.

e Strengthen the first paragraph (page 1) to include a more comprehensive list of the supportive care
often required by ALS patients.

e Restate the ALS gender ratio (page 1, paragraph 3). The assertion that males are twice as likely to
develop sporadic ALS as females is inaccurate. The average gender difference is a factor of about 1.3 -
higher at younger ages and lower at older ages.®

e Call out the increased relative risk of ALS incidence among veterans and consider veterans as a potential
subgroup.’

% %k k k%

We look forward to reviewing the Revised Scoping Document.

Sincerely,

Sl Jor7

Neil Thakur, Ph.D. | Chief Mission Officer
The ALS Association
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Institute for Clinical and Economic Review
Two Liberty Square, Ninth Floor
Boston, MA 02109
February 24", 2022

Since Amylyx was founded in 2013, we have been working tirelessly to bring a new, effective treatment
option to the ALS community. We believe that AMX0035 is an important and meaningful addition to the
disease management of ALS and remain steadfast in our commitment to ensuring that people living with
ALS will have access to this novel medicine, if approved.

As ICER embarks on this review, we would like to raise four critical points we hope are considered, not
only in the scoping document, but also during the entire evaluation.

1. The high unmet need of people living with ALS and the need for approved treatment options
should always be kept front and center during the evaluation process.

ALS is a universally progressive, ultimately fatal, neurodegenerative disease marked by the rapid loss of
motor function due to the degeneration of motor neurons in the central nervous system.?? People
affected by ALS eventually require assistance with activities of daily living, ultimately experiencing
respiratory compromise, complete paralysis, and death due to respiratory failure.*>® Median survival is
reported to be between 20 to 50 months from symptom onset; 80% of people with ALS die within 2-5
years of diagnosis.”®

Despite currently available treatments, there remains a high unmet medical need for people living with
ALS who face rapid morbidity and mortality.?1%112 ALS is historically a notoriously difficult area for drug
development due to its rapid progression and rare disease status. Decades of therapeutic trials have
resulted in almost universal failure to show differences in function or survival. AMX0035 represents a
meaningful advance in treatment by demonstrating both improved functional and survival outcomes in
a randomized, controlled trial.

Although there are currently two approved products for ALS in the U.S., riluzole (Rilutek™) and
edaravone (Radicava™), the disease remains rapidly progressive and fatal.

2. The clinical trial populations of AMX0035 and IV edaravone are materially different and
unsuitable for indirect treatment comparisons.

The study population in the randomized controlled trial (RCT) phase of CENTAUR® is fundamentally
different than that included in the edaravone ALS RCTs. The CENTAUR trial was conducted exclusively in
the U.S. at Northeast Amyotrophic Lateral Sclerosis Consortium (NEALS) multidisciplinary centers, while
all 3 RCTs for edaravone were conducted exclusively at Japanese sites where specialized,
multidisciplinary ALS clinics were yet to become standard clinical practice.'® This can introduce
differences between the studies in the underlying standard of care that cannot be adjusted statistically.



Edaravone studies also classified participants with ALS using the Japanese ALS Severity classification
scale, which is not used elsewhere.'>® Further, there were additional eligibility criteria for the
edaravone studies that were not required for CENTAUR: that the change in ALSFRS-R score over the pre-
baseline observation period was between -1 and -4 and, in Study 19, that each patient had a score of at
least 2 on every item of the ALSFRS-R. These differences in eligibility criteria resulted in significant
differences in disease severity between the populations included in AMX0035 and edaravone studies.
For instance, the baseline ALSFRS-R was 6.2 points lower for the AMX0035 arm in CENTAUR compared
to the edaravone arm in Study 19. All these differences in trial inclusion criteria, coupled with the fact
that the trial populations were from different geographical regions receiving different standards of care
and had significantly different disease severity at baseline, render an indirect treatment comparison that
is methodologically inappropriate.

3. AMXO0035 is the first therapy to demonstrate in a placebo-controlled setting statistically
significant benefits on function and survival in people with ALS, and these benefits were
achieved on top of background use of riluzole and/or edaravone.

AMXO0035 has been evaluated in a single, two-phase, clinical study (CENTAUR) conducted across 25
NEALS centers in the U.S. from June 2017 to March 2021.Y7'819 The first part of the study, the RCT
phase, was a 24-week, randomized, double-blind, placebo-controlled study designed to evaluate the
effects of AMX0035 on preservation of function as measured by the Amyotrophic Lateral Sclerosis
Functional Rating Scale — Revised (ALSFRS-R), upper and lower limb muscle strength as measured by the
Accurate Test of Limb Isometric Strength (ATLIS), and respiratory function as measured by slow vital
capacity (SVC) (percent of predicted normal), and survival.??! The second phase of CENTAUR was an
open-label extension (OLE) to evaluate the long-term safety and efficacy of AMX0035 in participants
with ALS who had completed the 24-week RCT phase on the study drug.???* AMX0035 demonstrated a
statistically significant advantage compared with placebo in delaying functional disability as well as
improving overall survival in participants with ALS. Efficacy analyses from the CENTAUR trial
demonstrated the following:

° Statistically significant differences observed on the primary outcome: the ALSFRS-R rates of
decline at 24 weeks favored AMX0035-treated participants versus participants who received
placebo (p=0.03). Participants treated with AMX0035 had 34% longer retention in function
compared to placebo. These results were supported by multiple sensitivity analyses that
included subgroup analyses for approved concomitant ALS medications.

. Statistically significant differences were maintained at 48 weeks for participants started on
AMX0035 in the randomized phase vs those started on placebo in the randomized phase
then switched to AMX0035 in the open-label phase over 48 weeks, as measured by the
ALSFRS-R total score (p=0.02; 4.23-point difference in favor of AMX0035, i.e., more
retention of function), upper limb strength as measured by the ATLIS Upper score (p=0.03),
and respiratory function as measured by SVC (p=0.04). ATLIS total score approached a
significant difference for the group originally randomized to AMX0035 (p=0.05).

. Up to 3 years after study randomization, participants originally randomized to AMX0035 had
longer median survival compared to those originally randomized to placebo. The original



AMXO0035 group had a 44% lower risk of death compared to the original placebo group over
long-term follow-up (p=0.02).

. Consistent effects based on the hazard ratio were seen when looking at time to death only,
time to death or permanent ventilation, time to hospitalization, death or ventilation
supporting the consistency and robustness of the effect.

. Sensitivity analyses including covariates for use of concomitant medications were
concordant (p<0.05) suggesting a consistent treatment effect from AMX0035 on survival
whether participants received riluzole, edaravone or both.

4. A 2-point difference on the ALSFRS-R is clinically meaningful.

The ALSFRS-R is a well-validated measure of clinical function that is highly correlated with clinical
progression and survival in people with ALS and shows strong internal consistency and construct
validity.?* A 2-point difference in the ALSFRS-R may represent the difference between being able to
ambulate with some difficulties versus no ability to walk, or between eating successfully with some
difficulty and needing a feeding tube (see Figure 1).2>2%?” As each domain only includes five levels from 0
(cannot do) to 4 (normal), the prevention of 1 unit of worsening in a single domain has been deemed
meaningful and desirable for people living with ALS.?® Further, a survey of US ALS clinicians and clinical
researchers demonstrated that the majority of those surveyed believe that a therapy that resulted in a
change of 20% or greater in the slope of the ALSFRS-R would be clinically meaningful. The CENTAUR trial
exceeded this result.?®

Thank you for the opportunity to offer our views on the draft scoping document for AMX0035 and oral
edaravone for the treatment of ALS.

Sincerely,

Wackele Wanced

S. Machelle Manuel, PhD
Vice President and Head of Global Medical Affairs
Amylyx Pharmaceuticals




Appendix

Detectable Speech +
speech Intelligible with nonvocal Loss of useful
S0 Normal speech disturbance repeating communication speech

QP

Nonambulatory

Early walking Walk with functional No purposeful

LEILGLI'N Normal walking difficulties assistance movement leg movement
—

Independent, Intermittent Attendant Total reliance on
but with effort or assistance needed for self-  others for self-
ICE N Normal function  less efficiency needed care care

—

(ﬁ'_j/ Early problems; Dietary Supplemental Only enteral or

L occasional consistency tube feedings parenteral
SVENLALTCN  Normal eating choking changes needed feeding

Figure 1. A 2-point difference could be a significant enough motor ability difference to cause the following
functional changes: being able to speak intelligibly with some repeating versus no verbal communication, having
mildly impaired walking versus being unable to walk, being able to dress with effort versus requiring an attendant,
having some swallowing difficulties versus needing a feeding tube.*
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. Biogen

February 24, 2022

Biogen welcomes the opportunity to comment on ICER’s assessment of therapies for Amyotrophic
Lateral Sclerosis (ALS) including AMX0035 and oral edaravone. Biogen is a pioneer in
neuroscience with a robust pipeline of therapies for both genetic and broad ALS. Like other
neurodegenerative diseases, ALS is devastating and impacts not only diagnosed patients, but also
pre-symptomatic genetic carriers, families, caregivers, and society. There are limited therapeutic
options available today despite significant research efforts to identify disease-modifying
treatments for ALS, as there have been more than 50 failed clinical trials since 19932 and only
two approved therapies. To that end, we support the development of holistic frameworks that foster
innovation, encapsulate the full value of innovative therapies, and preserve the decision-making
between the patient and healthcare provider.

Patients diagnosed with ALS have a median survival of 3-5 years after symptom onset®, with only
10% of patients surviving more than 10 years*°. Median time from symptom onset to diagnosis
ranges from 9.5 months to 2.5 years®”®. Given the rapid progression of disease and challenges in
diagnosis, it is important to remove as many barriers as possible to detect and treat ALS.

We appreciate ICER’s efforts to incorporate elements important to all stakeholders and will
highlight a few important considerations in the draft scoping document including:

1. Considerations for a clinical evidence review and comparative framework

Considerations for the development of a value framework

3. Considerations on health inequities and paving the pathway for change in ALS
treatment

N

Considerations for a clinical evidence review and development of a comparative framework

There are many challenges in conducting a clinical evidence review and creating a comparative
framework for ALS therapies. These challenges include, but are not limited to, heterogeneity of
the disease and trial baseline characteristics, as well as limitations and issues of sensitivity with
endpoints used in both clinical trials and practice.

Age of onset, location of onset, progression of symptoms and motor neuron involvement introduce
heterogeneity and can impact the rate of progression®. Heterogeneity may also exist in the rate of
progression between those with and without genetic mutations, as well as between sub-types of
genetic mutations. Many genetic mutations (e.g., C9orf72, SOD1, etc.) can be associated with
shorter survival and/or faster decline?®.

Additionally, functional decline in ALS in general, like other neurodegenerative disorders, has
been shown to occur in a non-linear fashion, which may lead to inaccurate statistical assumptions
and have negative implications for the testing of investigational therapies in clinical trialst®.
Moreover, based on guidance from regulators'?, different clinical trials may have utilized different
enrichment strategies which could contribute to a higher level of heterogeneity between trials,
creating challenges in comparison.

The ALS Functional Rating Scale-Revised (ALSFRS-R) is inexpensive and easy to access and
complete via patient self-report or by a proxy/caregiver or clinician (including through
telemedicine assessments). Although it is validated in the broad ALS population, there are
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challenges and limitations when using this tool to assess treatment efficacy in the context of a
heterogeneous disease state.

It is an ordinal, questionnaire-based rating scale, composed of 12 questions which assesses 4
functional domains, for a total score of 0 to 48%3. Two patients with ALS may have identical total
scores on the ALSFRS-R but differ substantially in terms of their stage of disease or overall
prognosis!**®. Subjectivity of the scale and inconsistent standardization for administration can lead
to large intra-subject variability—with sudden increases of 5 points or more observed commonly
across 2 consecutive visits!®. In addition, questions on the ALSFRS-R are not evenly weighted,
such that a loss of certain points may reflect a minor or a major decline in function, depending on
the specific question or subdomain®®!’. Non-linear decline of the ALSFRS-R, particularly early
and late in disease, reduces its predictive value!!. Further, floor and ceiling effects have been
recognized, leading to poor discrimination on certain items for more severely disabled patients and
mildly disabled patients, respectively8. Finally, in a survey of 103 ALS patients and caregivers,
nearly half of the respondents indicated concerns that parts of the ALSFRS-R do not accurately
reflect patients’ abilities®®.

Recommendation: Heterogeneity of disease course and baseline characteristics within trials, as
well as limitations of endpoints, must be adjusted for during development of a comparative
framework. Further, consider using multiple endpoints, including biomarkers and patient
reported outcomes, in the creation of a framework and evaluation of its limitations.

Consideration for the development of a value framework

In the development of a value framework, it is critical to incorporate the considerations and
challenges of a comparative clinical framework. Moreover, consideration of aspects relevant to
patients, as well as the limitations of current economic models, need to be addressed.

With respect to the perspective of the value framework, Biogen commends ICER for considering
additional benefits and disadvantages. We urge ICER to incorporate these considerations in the
base case of the final value framework.

With respect to endpoints important to patients, it has been demonstrated that, while the ALSFRS-
R is a widely used tool, it does not incorporate many aspects of disease that may be important to
patients®®. These include aspects such as depression?®?!, anxiety?*, fatigue and reduced exercise
capacity??%, muscle stiffness®, muscle cramps?, and pain?.

It is also important to understand limitations with current economic models and the implications
of using them to inform value frameworks and potential recommendations. Currently, some
economic models have used the King’s ALS staging system. Both The King’s classification
criteria and the Milano-Torino (MiTos) staging system are derived from select questions of the
ALSFRS-R, thus perpetuating the limitations of the ALSFRS-R itself.

There are, however, challenges with using a classification system based off the ALSFRS-R that
go beyond the limitations of the instrument itself. While they do provide classification necessary
for the development of a Markov based model, the King’s staging system is substantially more
sensitive in the early stages®® and can lead to value framework results which do not fully capture
the value of treatment value for patients in more advanced stages.

More generally, within a cost-effectiveness framework, modestly effective life-prolonging
treatments of refractory chronic progressive disabling (and eventually fatal) diseases such as ALS
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are particularly disadvantaged because of the large cost burden imposed by background care from
prolonged survival®®. There are also situations when effective treatments are not cost-effective
even if applied at zero cost, as discussed in a National Institute of Health and Care Excellence
methods article?’. The use of QALYS, both to calculate the cost-effectiveness of ALS drugs and
treatments and its significant role in this report as value arbiter, discriminates against ALS patients
and their families. Recent research advancements propose methods to reduce the inequitable
effects of the QALY and better reflect societal preference for investment in health technologies,
which address the most severe diseases, like ALS?,

Recommendation: Develop a de novo economic model with a societal perspective, utilizing
multiple endpoints or criteria, which does not discriminate against those in early (or more
advanced) stages of the disease, and incorporates the broadest perspective of value.

Considerations on health inequities and paving the pathway for change in ALS treatment

ALS therapies hold the promise of transforming the lives of people living with a debilitating and
terminal disease. We recognize that our impact derives not only from our focus on researching and
developing innovative therapies, but also from our commitment to helping patients access and
benefit from our medicines. For ALS patients in the United States, there are existing health and
healthcare disparities that have the potential to influence utilization patterns, access to treatment,
and may ultimately negatively impact patient outcomes. It is the shared responsibility of all
healthcare stakeholders, including Biogen, to find solutions that facilitate the continuity of care
throughout the patient journey, and reduce economic and geographic barriers to access.

Understanding the high unmet need for disease-modifying therapies in ALS, investigators are
increasingly looking to disease biomarkers as a potential means of overcoming the challenges and
difficulties of relying solely on traditional functional or clinical outcome measures, such as the
ALSFRS-R. One such biomarker with prognostic and pharmacodynamic utility in ALS is
neurofilament. It has been recently shown that serum neurofilament light chain (NfL) has
prognostic value in ALS, and that levels remain relatively stable over time?°. Baseline NfL levels
may aid prediction of future ALSFRS-R slope decline and survival, and thus imbalances in
baseline NfL can confound assessment of treatment effect®*. Change in NfL levels following a
therapeutic intervention may provide pharmacodynamic evidence of a treatment effect®°. A goal
for the near-term future, is that the increasing understanding and utility of biomarkers in clinical
research, and clinical care, will ultimately help support the appropriate and quicker use and access
to ALS treatments.

Recommendation: It is imperative that any framework and recommendation be mindful of
disparities in healthcare and promote access to care, and encourage investment into innovative
therapies and trial design to advance care for patients with ALS.

Biogen appreciates the opportunity to provide comment to the draft scoping document for ICER’s
assessment of therapies for Amyotrophic Lateral Sclerosis (ALS) including AMX0035 and oral
edaravone. We do encourage ICER to consider all aspects of this analysis and ensure that these
recommendations are accounted for during the development of ICER’s framework.
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February 25, 2022
Comments Related to ICER ALS Scoping Draft

We lost Mom to ALS in 1997 and | have been an involved advocate since. Thank you for the
opportunity to comment on your draft.

Costs and Disease Burden

These surveys seem to miss a lot of expenses such as cost of having things done at home because
caregivers have no time. Other examples are the cost of buying and running the gas-guzzling
accessible van, the expense of prepared meals, therapy for the kids, lost educational opportunities
for the kids, employment loss or scaling back, career implications for the caregiver, etc. As
Mom would say, these things are not chopped liver.

Cognitive Involvement, FTD

At the 2021 ALS MND Symposium, a presentation indicated that 50% of people with ALS have
some kind of cognitive involvement. It is on a spectrum that has 10% at the end with full FTD.

Prevalence in the US

You quote CDC data that are misleading. Those 16,500 are only the cases that they found. A
2017 paper showed that the CDC registry found only 57% of ALS cases when compared to some
more complete urban studies. ALSA alone says that they serve 20,000 people with ALS in a
year. Given the incidence cited, 16,500 just doesn’t pass a reasonableness test. Also, there are
around 7,000 death certs annually in the CDC Wonder database with a G12.2 MND code as the
underlying cause of death. I think that 25,000-30,000 is a much more reasonable estimate of the
US ALS population at any moment. Unfortunately they die quickly and those faces are
constantly changing.



Oral Radicava

When Treeway was working on oral edaravone, they did a study that showed that their oral
product had superior bioavailability to the infusion product. Is it possible that oral edaravone will
not only be more convenient but also be a better therapeutic?

Will it be possible for people using the infusion product today to switch to the oral form if they
are not able to swallow? Can the oral product be crushed to be mixed in soft food or used in a
feeding tube?

Rate of Decline

| do not understand this sentence in the draft --
“There was consensus among clinical experts that a two-to-three-point reduction on the
ALSFRS-R scale constituted a modest benefit.”

What is the period of time referenced? And is this a reduction from the expected trajectory?

One of the challenges I’ve seen in people who are in trials is that they try to figure out if they are
getting worse less quickly than they were getting worse before. That’s a difficult thing to
measure, especially when the ALS decline isn’t linear.

To me, every person with ALS has a slope of decline. The therapy that reduces that slope in any
degree has value. If the slope gets flat, that is astronomically valuable. Even a modest reduction
in the decline is helpful to someone with ALS and the family. Sometimes even a slight reduction
in the decline is the bright spot people might need to find technologies and supportive care that
will help them lead even more meaningful and purposeful lives.

There is another reference in the draft to populations that are fast progressors versus slow
progressors. How is that measured?

Standard of Care

Thank you for mentioning ALS multidisciplinary care as the standard of care, but we must not
ignore the fact that there are many people who do not have access to clinics today. That standard
of care is wonderful, but it is not available to many because of locations, economics, family
situations, or caregiving requirements. This is a diversity-equity-inclusion issue, and we should
not assume that everyone has access to that standard of care.

For some with ALS who do not have access to multidisciplinary care, a drug intervention may be
their only shot at slowing the disease down, even a little.



Contextual Considerations List

ALS is a permanent disability. We need to remember that interventions can make life more
productive and more meaningful, even when on a permanent disability.

We hope that there is a respect that for someone with ALS, major life goals after dx may be
different than before dx. The post-dx goals are every bit as important and as valuable (if not
more) than the healthy person may have had.

Caregivers often will not speak to family life implications of ALS because they don’t want to
sound like they are complaining. ALS impact on caregivers is profound and touches every aspect
of life. ALS impact on caregiver health should also be considered. This is a side-effect of ALS
that may not show up until after the person with ALS has died.

Lifetime

“Lifetime” is a tough concept for those with ALS. They are on the ALS clock, yet they also
have every right to have the best lifetime we can provide to them.

Few people living with ALS today will even be around in five years. The 25,000-30,000 faces of
ALS change constantly. ALS has a relatively high incidence and a low prevalence. That’s a
toxic combination, and it makes it difficult to do apples/apples comparisons with other diseases.
“Five years” isn’t a concept that fits ALS well.



F Emmmiia

RE: MTPA’s Response to ICER’s Draft Scoping Document on AMX0035 and Oral Edaravone for
Amyotrophic Lateral Sclerosis (ALS)

February 24, 2022
Dear Dr. Pearson:

On behalf of Mitsubishi Tanabe Pharma America (MTPA), the manufacturer of an investigational oral
formulation of edaravone and intravenous (IV) edaravone (RADICAVA®™), we are submitting this
letter during the Public Comment Period. Our aim is to provide important context and information
for consideration in your refinement of the Draft Scoping Document. The IV formulation of
edaravone was approved by the FDA in May 2017 based on clinical trial data showing significantly
less functional decline in symptoms of ALS with edaravone compared with placebo. Edaravone’s
efficacy, safety profile, and tolerability have been established in MTPA’s rigorous development
program that includes multiple clinical trials, post hoc analyses, and post-marketing observational
studies with patients with ALS (Yoshino and Kimura, 2006, Writing Group on Behalf of the
Edaravone ALS 19 Study Group, 2017a, Writing Group on Behalf of the Edaravone ALS 19 Study
Group, 2017b, Jackson et al., 2019, Shefner et al., 2020; Al-Chalabi et al., 2021; Brooks et al., 2022;
Genge et al., under review; Brooks et al., under review).

Comment 1: ICER’s comparative effectiveness analysis for oral edaravone should account for the
availability of long-term data for edaravone based on post hoc analyses of the pivotal trial and post
marketing surveillance studies for IV edaravone

As demonstrated in published bioequivalence and pharmacokinetic studies of the oral suspension and
IV formulations of edaravone (two manuscripts by Shimizu et al., 2021), the composition and dose
of'the 105-mg edaravone oral suspension provides equivalent plasma exposure to that of the IV dosing
regimen of 60-mg edaravone for the treatment of ALS. As stated on Page 3 of the Draft Scoping
Document, the evidence for oral edaravone will have to rely on data generated for IV edaravone. We
recommend ICER incorporate in the comparative effectiveness assessment safety and efficacy data
from not only the randomized controlled trials but also post hoc analyses of those trials and longer-
term surveillance data for the IV formulation of edaravone (Jackson et al., 2019; Shefner et al., 2020;
Al-Chalabi et al., 2021; Brooks et al., 2022; Genge et al., under review; Brooks et al., under review).
In addition, to ensure ICER considers between-study-differences in incorporating outcomes from
different studies, we recommend ICER review published systematic review and meta-analyses of
edaravone’s safety and efficacy outcomes (Luo et al., 2019).

Comment 2: Comprehensive outcomes measures should be included in the comparative effectiveness,
cost effectiveness analyses, and contextual considerations to fully measure the benefits of treatments
for ALS

On page 4 of the Draft Scoping Document, in addition to the listed outcomes, we recommend ICER
consider comprehensive outcomes that measure life limitations in patients with ALS such as the need
for using wheelchairs, canes, artificial nutrition, feeding tubes, speech generative devices, and
hospice. As noted in ICER’s Draft Scoping Document, for patients and caregivers, “maintaining
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mobility and the ability to perform routine activities are what matter most to people with ALS.” In an
analysis of US administrative claims conducted among ALS diagnosed patients who received IV
edaravone, the average time for progression to walking aids, artificial nutrition, ventilation, invasive
ventilation / speech generating devices and hospice were estimated to be 16 to 21 months (Hagan et
al., 2021). This may be compared with an analysis from a similar set of historical controls, who
progressed more rapidly in these milestones (Meng et al., 2018).

Comment 3: ICER’s clinical and economic analyses should leverage real-world evidence data from
observations of patients who received IV edaravone

In addition to the results from randomized controlled trials demonstrating that IV edaravone slowed
loss of physical function (e.g., Writing Group on Behalf of the Edaravone ALS 19 Study Group,
2017b), we recommend that ICER incorporates real-world evidence demonstrating long-term
effectiveness of edaravone. ICER’s Draft Scoping Document (page 2) states that riluzole is the only
approved drug that is believed to prolong survival. We recommend ICER to update this statement as
new data supporting the potential effect of edaravone in prolonging survival are becoming available.
For instance, the overall survival benefit of patients with ALS treated with IV edaravone for at least
12 months, compared with a control group was investigated in a retrospective, observational,
propensity score—matched cohort study using an administrative claims database (Brooks et al., under
review).

Comment 4: If approved, oral edaravone will offer benefits that cannot be captured in standard clinical
effectiveness rating methodology and cost-effectiveness analyses. These benefits must be considered
carefully in ICER’s assessment

1. Need for treatment based on risk of death or progression to permanent disability, magnitude of
the lifetime impact on individual patients of the condition being treated

ALS is a fatal neurodegenerative disease with rapid progression of symptoms (Mehta et al., 2018;
Miller et al., 2009a; Salameh et al., 2015). Most patients with ALS will need assistance with
activities of daily living, with subsequent progression leading to respiratory compromise and
eventual respiratory failure, which is a leading cause of death in ALS (Kiernan et al., 2011).
Therefore, the need for new treatment options is clear, where the consequences of the disease
progression on patients and their caregiver are devastating. Oral edaravone provides another
treatment option for slowing disease progression in patients with ALS.

2. Patients’ ability to manage and sustain treatment regimen despite complexities, while providing
patients and caregivers greater flexibility with an oral formulation to participate in education,
work, or family life

Having the oral option to receive edaravone may reduce burdens from patients and their caregivers
such as frequently traveling to infusion centers or hospitals and taking time away from family,
work, and education. ICER’s Draft Scoping Document notes treatment burden and costs as “major
factors in whether [patients] would try new therapies with modest benefits” and “clinicians
generally believed an oral formulation of edaravone would be used by more patients.” Having an
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option to receive treatment in the comfort of their own home is valuable to many patients and
their family members.

3. Potential to help address health inequality

Having an additional oral treatment option will likely promote health equality by providing more
flexibility for patients with ALS to treatment access, dosing and its potential benefits

4, Other factors: Value of innovation

Despite the typical ALS prognosis that involves rapid progression to life-limiting conditions and
death, the treatment options for ALS are limited. Importantly, edaravone was the first treatment
approved for reducing the loss of physical function in ALS. While the exact mechanism of action
is unknown, edaravone is an innovative therapy that has an impact on many of the pathological
processes involved in ALS, including oxidative stress (Guo, Z, et al 2020), endoplasmic reticulum
stress (Fan, J, et al. 2013; Qi, X, et al. 2004; Srinivasan, K, et al. 2012), and mitochondrial
dysfunction (Takayasu, Y, et al. 2007). In addition to the unique mechanism of action, oral
edaravone provides patients with flexibility in their choice of method of administration.

Comment 5: ICER’s cost-effectiveness analysis report should include an analysis from the societal
perspective (by incorporating indirect costs) as a co-base case analysis

ALS aftects patients and their family members mentally, physically, and economically. Hence, the
societal costs of care are substantial relative to direct health care costs. For example, a 2012 analysis
of costs of ALS estimated that over 20% ($14,682 / $63,848) of the total annual costs per person in
the US were due to indirect costs (The Lewin Group, 2012). Indirect costs for patients and their family
members can be significant in this population even before the patients require intensive assistance for
selfcare because of their frequent healthcare appointments and I'V infusions. The impact of caregiving
on family members’ quality-of-life has been discussed widely in this population. We recommend
ICER 1identify and apply disutility of ALS on caregivers in the cost-effectiveness model.

sk ok s sk s sk s sk sk s ok s sk sk sk sk sk s sk sk skeosk ok skok skokosk

We appreciate the opportunity to engage with ICER and look forward to a continued dialogue for the
review of treatments for ALS. If you have any questions, please contact me at Gustavo Suarez@mt-
pharma-us.com.

Sincerely,

Gustavo Suarez, MD

Vice President, Medical Affairs
Mitsubishi Tanabe Pharma America, Inc.
525 Washington Blvd. Ste 2620

Jersey City, NJ 07310

Gustavo Suarez@mt-pharma-us.com
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February 24, 2022

Institute for Clinical and Economic Review
Two Liberty Square, Ninth Floor

Boston, MA 02109

Submitted electronically at: publiccomments@icer-review.org

Re: Request for Public Input on ICER’s Draft Background and Scope Document, “AMX0035 and Oral
Edaravone for Amyotrophic Lateral Sclerosis”

To Whom It May Concern,

UCB is a global biopharmaceutical company with nearly 8,500 employees globally, inspired by patients and
driven by science. As an innovator company, UCB annually reinvests a quarter of its revenue back into research
and development, and is working to develop novel therapies for Amyotrophic Lateral Sclerosis (ALS) as part of
the HEALY ALS Platform Trial. As such, UCB welcomes the opportunity to provide feedback on ICER’s
assessment of new ALS treatments. Overall, we are aligned with ICER’s general framework for evaluating ALS
as outlined by the population, interventions, comparators, and outcomes of interest. Below we offer more detailed
feedback on ICER’s proposed methodology, in the hope of improving the ALS assessment framework for existing
and developing treatments, for ICER’s consideration:

a. UCB strongly recommends that ICER reconsider a.) the structural limitations of precedent QALY -based
frameworks, and b.) the relevance of existing cost-effectiveness thresholds in situations where a treatment
regimen is less cost-effective, not due to the cost of the drug itself, but rather, the high costs associated
with prolonged survival, which is the nature of ALS treatment options at this stage. A recent publication
by Thakore et al., describes situations where effective therapies are considered not cost-effective, even if
applied at zero cost, due to the substantial cost of background care. UCB encourages ICER to consider
multiple perspectives on cost-effectiveness, in addition to customary approaches, when necessary, to
accurately assess the value of a treatment.

b. We ask that ICER clarify how short-term clinical trial data will be extrapolated over the course of the
economic analysis. Additionally, in the absence of any reference to relative clinical efficacy (e.g., network
meta-analysis), we encourage ICER to address how it plans to address relative efficacy, level of
uncertainty given the small sample, short duration, and heterogeneity of clinical data.

b. UCB supports ICER’s approach to consider a co-base case scenario that includes productivity and “other
indirect costs,” such as societal perspective. Given the high burden and impact to caregivers, priority
should be given to developing an economic analysis (and respective model) that incorporates all relevant
value attributes, for both the patient and the caregiver. While UCB acknowledges that the data necessary
for such a comprehensive analysis may not be fully feasible, we believe inclusion of this information is a
crucial part of the evaluation that will enable a more thorough and appropriate assessment of the value of
a treatment.
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c. UCB seeks clarification on how ICER will address health-related quality of life and cost effects for
caregivers (e.g., spillover effects). As ICER evolves its assessment, UCB urges ICER to consider the
extensive body of literature that characterizes the caregiver burden with respect ALS, accounting not only
caregiver time costs, but also, spillover health impacts for caregivers.

d. As ICER finalizes the list of “other outcomes,” UCB asks that a change from the baseline of slow vital
capacity be considered as it can independently predict loss of functionality and decline of other key
respiratory measures.

* * *

UCB appreciates this opportunity to comment on ICER’s Draft Background and Scoping Document and welcome
further discussion with ICER on this matter. Please contact Amanda Ledford, Director of U.S. Public Policy, at
Amanda.Ledford@UCB.com or 202-893-6194 with any questions or feedback on our comments.

Sincerely,

Slyuon T e

Edward Lee, PharmD

Head of U.S. Health Economics and Outcomes Research Strategy
UCB, Inc.

1950 Lake Park Drive

Smyrna, GA 30080

Edward.Lee@UCB.com
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