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Purpose: Amyotrophic lateral sclerosis (ALS) is a progressive neuromuscular disease that is associated with a high patient burden, reduced
lifespan, and reduced quality of life. People living with ALS (PLWALS) often experience delays in diagnosis of ~1 year, and while current
treatment options can slow disease progression, improve quality of life, and offer modest benefits in functional decline, they do not reverse
neuronal damage. Defining and understanding the experiences of PLWALS can help identify gaps and barriers to optimal care.

Patients and Methods: This non-interventional study was intended to obtain insights on the patient experience from the perspective
of PLWALS. We sought to develop an ALS patient journey map from initial presentation through to end-of-life care for 4 regions
(North America, Asia-Pacific, Latin America, and Europe/Middle East/Africa). The map was based on results from a global audit of
data sources (including publications, patient narratives, society guidelines, academic reports, industry white papers [n=104]), and one-
to-one, 60-minute, semi-structured interviews with PLWALS (n=12) or those caring for PLWALS (n=2). The initial patient journey
map was subsequently reviewed during 2 advisory sessions with patient advocates (7 PLwWALS and 2 caregivers) in September and
November 2023.

Results: We identified several barriers and challenges that most impact PLWALS, caregivers, and clinicians, with many similarities
but also some differences across the regions.

Conclusion: These insights will enable targeted improvements in education, personalized care, resource allocation, care coordination,
policy development, and funding, ultimately improving patient outcomes.
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Introduction
Amyotrophic lateral sclerosis (ALS) is a progressive neuromuscular disease caused by deterioration of motor neurons in
the spinal cord and brain that leads to high patient burden, reduced lifespan, and a negative impact on quality of life for
people living with ALS (PLWALS) and their caregivers.'? In 2021, the estimated global prevalence of motor neuron
disease, of which ALS is the most common type, was 273,000.3

ALS symptoms depend on the region affected.” Typically, the initial symptom is progressive, unilateral weakness
in an arm or leg (limb-onset ALS), resulting in difficulty performing daily tasks such as dressing and feeding.”> As
the disease progresses, PLWALS may experience the inability to walk, speak, swallow, and breathe, and ultimately
an early death.>* Some PLWALS present with bulbar-onset ALS and experience symptoms including dysarthria
(slurring of speech), facial weakness, difficulty chewing, and dysphagia (difficulty swallowing) early in their disease,
progressing to limb features later in the disease course.” The current predicted survival for PLWALS is 2—5 years,
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although some can survive more than a decade from the initial diagnosis; those with bulbar-onset ALS tend to have
shorter survival times.”

Diagnosis of ALS requires a series of clinical examinations and neurological tests.” However, due to the rarity and
heterogeneity of the disease, alongside the lack of diagnostic markers and delays in referrals to neuromuscular
specialists,”’ the path to a formal diagnosis can be convoluted, with PLWALS frequently experiencing misdiagnoses
and delays in diagnosis of approximately 1 year.’

Approximately 10% of ALS cases are familial.>* A breakthrough in the understanding of ALS came in 1993, when
a mutation in the superoxide dismutase 1 (SODI) gene was first implicated in its pathogenesis.® SODI mutations are
found in approximately 1-3% of sporadic ALS and 12-20% of familial ALS cases.>* Currently, variants in more than
120 different genes linked with ALS have been identified.>’

Current treatment options do not reverse motor neuron damage or cure ALS, and offer only modest benefits in
delaying functional decline.*> Until relatively recently, only 2 therapies (riluzole and edaravone) had been fully approved
by the US Food and Drug Administration (FDA) for slowing ALS progression; several other therapies may be
recommended to help relieve and manage ALS symptoms.'® In 2023, the FDA gave accelerated approval to tofersen,
an antisense oligonucleotide specifically targeting SODI, for the treatment of ALS caused by SODI mutations.'®!
Subsequently, tofersen has been granted approval in several other countries.'” Given the presence of known pathogenic
variants, including in seemingly sporadic ALS,'® together with the approval of new targeted treatment options (eg,
tofersen), genetic testing is now recommended for all PLwWALS, regardless of family history.”'* However, access to
genetic testing and the methodologies used are inconsistent and vary geographically.”'*

While research continues to investigate new therapies, there is increasing recognition of the importance and
value of understanding the patient experience, which has been defined as “the sum of all interactions...that influence
patient perceptions across the continuum of care”.'” Defining and understanding the experiences PLWALS face can
help identify gaps and barriers to optimal care. Input from PLwWALS, caregivers, families, and healthcare profes-
sionals (HCPs) directly impacted by the disease is critical. Patient journey maps are increasingly being utilized to
empower researchers in identifying the barriers and gaps in care that most impact patients and their caregivers.'®
Patient journey mapping is an established approach in health-services research and patient-centered design, as it
enables systematic identification of barriers, unmet needs, and decision points across the disease continuum. Its use
is grounded in qualitative methodological principles outlined in the Consolidated Criteria for Reporting Qualitative
Research (COREQ), which provides standards for rigor, reflexivity, and transparency in multi-source qualitative
synthesis.'” The insights gained from developing these maps can be used to improve and enhance patient-centric
care by identifying gaps in communication and resources, delays in diagnosis, and challenges in receiving
personalized and coordinated care.'®'?

A complete patient journey map for PLWALS from initial symptom presentation to the end of life has yet to be
elucidated. While prior qualitative and mixed-methods studies have examined aspects of the ALS care experience,
including diagnostic delay, variability in access to multidisciplinary care, and caregiver burden, most have been
conducted within single countries or clinical centers and do not address global or regional variability.”?%%> These
studies identified numerous difficulties, including delays in referrals to specialist services and the unsatisfactory delivery
of diagnosis, which can negatively impact mental health and quality of life. While these studies have provided useful

information on the diagnostic challenges PLWALS experience,”*°

there are differences not only in how PLWALS present
and progress, but also how they are managed and treated around the world.

Building on these insights, our study sought to examine what regional differences exist between North America
(NORAM), Asia-Pacific (APAC), Latin America (LATAM), and Europe/Middle East/Africa (EMEA) in the lived
experience and care pathway for people diagnosed with ALS and their caregivers, and how system-level factors shape
access to timely diagnosis, multidisciplinary support, and emerging genetic-based therapies. This global patient journey
mapping exercise is grounded in a comparative, descriptive framework intended to synthesize evidence across regions

and highlight actionable disparities that can inform advocacy, clinical practice, and policy.
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Methods

Objectives

The primary objective of this study was to develop and refine ALS patient journey maps for NORAM, APAC, LATAM,
and EMEA that accurately represent the perspectives of those living with or caring for someone with ALS. We sought to
identify the barriers to optimal care, opportunities to improve the experience at various stages of the patient journey, and
the barriers and challenges in the patient journey that are most bothersome to PLWALS. Finally, we sought to develop
a better understanding of regional differences with respect to barriers to optimal care, access to genetic testing, and
considerations for clinical trial participation.

Development of the Patient Journey Map Framework
In this study, we employed a patient journey mapping methodology to synthesize insights across published literature,
global desktop research, and semi-structured interviews. An initial global ALS patient journey map was created based on
results from a global audit and patient advocate interviews, grounded in qualitative methodological principles outlined in
the COREQ. In addition, our analytic process aligned with framework-based methods commonly used in applied health
research, in which diverse data streams are organized into predefined and emergent categories to support comparison
across regions and health-system contexts.”®*’
Global Audit
Secondary research was conducted across 2022 and 2023 to identify data on the PLWALS experience. Data sources
included publications, PLWALS narratives, society guidelines, academic reports, industry white papers, and interviews
with PLWALS or those caring for PLWALS (Supplemental Table S1 and Table 1).

Patient and professional organizations with an interest in ALS or neuromuscular diseases were identified using search

engines (Google and Bing). Research was conducted across the 4 geographical regions, with search engine locations set
to the market being analyzed and using the native language of that market (Figure 1). Search terms used included,
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[“amyotrophic lateral sclerosis” or “ALS”] and [“patient support”, “patient education”, “education”, “support”, “advo-
cacy group,” or “patient group”]. Organizations identified in the search were assessed and included if they were
a registered non-profit providing education and/or support services to people impacted by ALS. Data were also included
from organizations identified as partners of groups identified in the initial search. Websites and platforms hosted by for-
profit organizations were excluded.

Data sources that were deemed to provide an authentic and accurate perspective of the patient experience were further
evaluated for their reliability and validity. Relevant content from these sources was used to establish the initial ALS

patient journey framework.

Patient Advocate Interviews

Interviewee Samples and Recruitment

Interviewees were identified through the leading patient organizations for the region, and all had experience engaging with
the healthcare industry. Recruitment materials were disseminated by advocacy organizations, and interested individuals
contacted the research team directly to volunteer. All interviewees were aged >18 years and either had a confirmed ALS
diagnosis (including individuals with known SOD1 or other genetic variants where available) or had cared/were caring for
someone with a confirmed ALS diagnosis. A purposive sampling approach was used to capture diverse perspectives across
gender, genetic status, and disease type. The final sample comprised a total of 12 PLWALS and 2 caregivers, including
2 female caregivers, 2 female participants with SOD1-ALS, 2 male participants with SOD1-ALS, 4 female participants with
sporadic ALS, and 4 male participants with sporadic ALS. Four PLWALS and 1 caregiver were from the ALS Association
(USA), 3 PLWALS and 1 caregiver were from ALS Canada (Canada), 1 PLWALS was from the European Organisation for
Professionals and People with ALS (EUpALS; Europe), | PLWLAS was from the International Alliance of ALS/MND
Associations (EUMEA, LATAM, and APAC), and 3 PLwWALS were jointly affiliated with the EUpALS and the
International Alliance of ALS/MND Associations. Among the interviewees, only 1 PLWALS was involved in reviewing
the questionnaire as well as participating in the research; the caregiver who assisted with refinement of the questionnaire did
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Table | Global Sources Used to Define the ALS Patient Experience

Source Data Gathered Examples Number of
Sources
Scientific journal Peer-reviewed studies providing evidence-based New England Journal of Medicine, Canadian 26
publications insights into ALS pathophysiology, treatment Medical Association, The Lancet, Frontiers in
efficacy, and healthcare outcomes, with a focus on | Neurology, Nature Reviews
identifying disparities and emerging trends
Professional society Established clinical care standards and treatment | National Institutes of Health National Institute of | 13
guidelines protocols for ALS management, offering Neurological Disorders and Stroke, UpToDate,
a framework for best practices and consistency in | Mayo Clinic, ALS Therapy Development Institute,
patient care across regions Neurological Association of New Zealand,
Korean Neurological Association, Japanese
Society of Neurology
Patient narratives Personal stories highlighting the emotional, Japan Times, 60 Minutes Australia, Amazon Japan, | 23
logistical, and medical aspects of living with ALS, | FightMND (Australia)
providing context for quantitative data
Patient advocacy Information on common concerns of PLWALS, ACELA Colombia, Japanese ALS Association, 17
groups access barriers, and advocacy priorities compiled | MND Malaysia, FightMND (Australia), Motor
from organizational resources and feedback Neurone Disease Association of New Zealand
Industry white papers | Reports on advancements in diagnostics, IQVIA Data Institute, IQVIA Market Prognosis, 9
therapeutic interventions, and healthcare delivery | PricewaterhouseCoopers/University of California
systems tailored to PLWALS San Francisco, McKinsey, Boston Consulting
Group, The Commonwealth Fund
Academic summit Comprehensive reviews of ALS-related research, | Milken Institute-Duke National University of 2
reports including regional disparities, healthcare access, Singapore Medical School, Asia Pacific Patient
and outcomes analysis Innovation Summit
PLwALS/caregiver Qualitative insights on lived experiences, Patient with ALS, Canada; ALS caregiver, Canada; | 14
interviews challenges in navigating care, and unmet needs ALS caregiver, USA; patient with ALS, USA;
directly from PLWALS and their caregivers founder of ACELA Colombia (patient)
Total 104

Abbreviations: ACELA, Asociacion Colombiana de Esclerosis Lateral Amiotrofica; ALS, amyotrophic lateral sclerosis; MND, motor neuron disease; PLWALS, people living
with ALS.

not participate in the study. All other individuals from the patient organizations participated only in the research and were
not involved in the questionnaire development.

Interview Structure

One-to-one, 60-minute interviews were conducted virtually across 2022 and 2023 using secure video conferencing
platforms with the 14 adult participants in either English or Spanish, depending on the interviewee’s native language. The
semi-structured interviews followed a predefined discussion guide (see Supplementary Materials) covering clinical care

experiences, emotional and psychological impacts, informational needs, and navigation challenges across the ALS care
pathway, including questions about the path to diagnosis, treatment, provider interactions, and lifestyle impact. The aim
of these interviews was to gather first-hand perspectives on the lived experience and unmet needs of PLWALS, and to
contribute, along with the data from the global audit, to the initial patient journey map. The discussion guide was
reviewed and refined by a cross-functional team of subject matter experts, including individuals with PhDs in public
health and social work, individuals with MDs in neurology, nonprofit outcome researchers, scientists investigating
neurological diseases, a PLWALS, and a caregiver for a PLwWALS. This ensured that the content of the questionnaire
reflected both clinical and lived experience perspectives.

Interviews were conducted by 2 trained qualitative researchers employed by the external research agency supporting
the project (IQVIA). Both interviewers had professional experience conducting patient and caregiver interviews, and held
relevant disciplinary backgrounds, including research science, social work, and public health education. Their combined
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Behavioral
000

1,

Behaviors that patients exhibit
that impact their journey

Behaviors that other
stakeholders exhibit (including
caregivers and HCPs) that also

Emotional

Positive and negative emotions
that the patient experiences
across the entire journey

Informs mental health and
mindset of patient

Clinical

&

Clinical steps that patients will
typically take as they move
through the disease state

Includes symptoms, testing,
procedures, and treatments

Informational

®

Education and information that
the patient receives or requires
throughout their journey

How HCPs convey information
and how that impacts the patient

impact the patient’s journey

I
Global audit
Secondary research to identify data on the patient experience
Sources included publications, patient narratives, society guidelines, academic reports, and industry white papers

v

Patient/caregiver interviews
One-to-one, semi-structured interviews with 12 adults living with ALS and 2 caregivers

v

Advisory sessions
Two individual sessions held to refine and supplement the initial patient journey map, identify specific pain points and knowledge gaps,
and provide details on barriers to optimal care, access to genetic testing, and considerations for clinical trial participation

v

Final patient journey map

Figure | Development of the patient journey framework.
Abbreviations: ALS, amyotrophic lateral sclerosis; HCP, healthcare professional.

training and experience supported the consistent application of the discussion guide and contributed to minimizing
interviewer bias. Verbatim transcripts were generated for analysis.

Analysis

An inductive—deductive hybrid analytical strategy was used to allow themes to emerge organically from interviewee
narratives while also aligning with predefined domains relevant to ALS, including clinical, emotional, informational, and
logistical dimensions of the care experience. Interview summaries and transcripts were reviewed manually by the
research team, who identified recurring patterns, concepts, and experiential touchpoints. Theme development was
supported through triangulation and cross-review among team members to confirm consistency, resolve interpretive
differences, and enhance analytical credibility. The thematic findings were synthesized into the patient journey map, with
insights organized into visual categories that reflected lived experiences across the 4 regions.

Refinement of the Patient Journey Map with Patient Experts

The initial ALS patient journey map was reviewed during 2 advisory sessions with patient experts (7 PLWALS and 2
caregivers) held virtually using secure videoconferencing platforms on September 21 and November 6, 2023. During
these meetings the patient experts: (1) refined and supplemented the map with additional details; (2) identified specific
pain points and knowledge gaps that were most bothersome to PLWALS, caregivers, and their families; and (3) provided
detailed perspectives on barriers to optimal care, access to genetic testing, and considerations for clinical trial
participation.

Thematic Coverage
Given the focused aims of this project, thematic convergence was observed across interviews and advisory board
discussions, with no substantially new domains emerging in later sessions. The sample allowed for the identification
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of consistent patterns across clinical, emotional, informational, and logistical domains. The analysis reached a point of
practical saturation, after which additional interviews were unlikely to yield new high-level thematic categories relevant
to the study objectives.

Ethics

The study was conducted in accordance with international guidelines, including the Declaration of Helsinki. This study
was non-interventional and intended to obtain insights on the patient experience from the perspective of PLwALS.
Clinical research ethics committee or independent review board approval was not required. Patient experts were
compensated for their time per fair market value for patient advocates in their respective countries. All patients provided
informed consent, including the publication of anonymized responses and quotes.

Results

Development of the Initial Patient Journey Map Framework
The global audit identified data from 104 different sources (Table 1 and Supplemental Table S1) and provided published
evidence on barriers, access challenges, diagnostic patterns, and treatment experiences, which established the initial

structure of the framework. The type of content covered by the sources varied substantially from video interviews from
a patient perspective on progression and end-of-life care, to guidelines, journal articles, and white papers providing
clinical perspectives on testing, diagnosis, and treatment. Patient advocacy groups (PAGs) across the globe (including
MND New Zealand, the Korean Neurological Association, and the Japanese Society of Neurology) provided numerous
resources to support PLWALS, caregivers, and clinicians across the patient journey.

Refinement of the Patient Journey Map With Patient Experts
The initial ALS patient journey map (Supplemental Figure S1) was reviewed and refined by the patient experts, and

focused on 4 themes: clinical; emotional; behavioral; and informational (Figure 1). Overall, the patient experts found the
map provided a good representation of the patient experience. However, they were able to provide insights that helped to
refine the NORAM-focused journey and highlight areas of unmet need (Figure 2). Key insights at each of the main stages
of the patient journey are summarized below; key quotes from PLWALS and their caregivers are summarized in Table 2.

Initial Presentation

When PLWALS first notice symptoms, they generally present to their primary care physician (PCP); however, some may
present to emergency care if their symptoms are sudden and severe. During this stage, PLWALS describe feeling scared
and confused, and will usually seek further information online or from HCPs.

Testing and Diagnosis

Our research found that the path to an ALS diagnosis is often extended due to lack of disease awareness, availability of
specialized medical experts, and access to healthcare. PLWALS are generally referred to a neurologist by their PCP, at
which point they will undergo a series of tests which can include neuroimaging, electrophysiological assessment, and
bloodwork. The overall process can be lengthy, and during this period PLWALS describe feelings of dread, uncertainty,
and anxiety. Once a diagnosis has been confirmed, PLWALS often report feeling scared about their future as well as
guilty about potentially passing this genetic condition to their children.

Genetic Testing
PLWALS may experience a range of familial, emotional, clinical, and financial impacts associated with genetic testing.
For example, a family history or personal experience of ALS may deter individuals from testing.

Individuals described feeling shame and dread upon receiving confirmation that their ALS is associated with a genetic
mutation, and guilt about the hereditary nature of the disease. Others may use the results of genetic testing to inform
family planning decisions, carefully taking into consideration their values, morals, and the potential risks before deciding
whether to have children or not. Furthermore, clinicians and PLWALS commented that, until recently, they questioned

6 https: Patient Preference and Adherence 2026:20


https://www.dovepress.com/article/supplementary_file/566747/566747%20Revised%20supplementary%20materials.docx
https://www.dovepress.com/article/supplementary_file/566747/566747%20Revised%20supplementary%20materials.docx

07:970T 2U3J3YPY PUE 35U IUdNEd

:sdyy

Initial Presentation Testing Diagnosis Progression and Treatme
(~months-years) (~1 yeal (~day—weeks) (~years)

In 1 limb | am experiencing mild muscle = After a physical exam and medical history I received an ALS diagnosis from my I'am struggling emotionally to
] weakness and involuntary twitches. Some  assessment, my PCP referred me to a ist. |am and fri adjust to my loss of physical
S £ everyday tasks are starting to become neurologist. | am undergoing genetic My family and | are processing and coming independence. My family will have
5 E difficult. | am concerned about my muscle testing as well as multiple tests to assess = to terms with the terminal diagnosis. My to make challenging decisions
B Z | strength and the unexplained muscle my muscles and nerves, some of which = family is undergoing genetic testing and about my care as my condition
twitches are unsettling. were uncomfortable. | am feeling anxious., we have begun to research clinical trials. becomes worse.
Symptom Presentation Clinical Examination ALS Diagnosis Symptom Progression
Patients may notice symptoms or a Evaluate symptoms, physical exam, Patients are confirmed to have ALS. Progressive muscle weakness, difficulty with speech, difficulty swallowing, breathing problems.
patient's family may notice symptoms medical history, and family history. HCPs Patients may be expecting the Symptoms become debilitating, including loss of mobility, speech, and ability to breathe unassisted. )
and become concerned. Muscle may not recognize the signs of ALS. diagnosis due to a family history or a End-of-Life Care
weakness, fasciculations, and difficulty delayed diagnosis. In ot:er CaSSS) Interventions to Treat Symptoms Advanced Symptom Interventions Severe muscle weakness
w,/th Z”eb"'omr skills. P: f”e"; ’"‘f’[y patients are shocked. Patients may use 1 or a combination of treatments Patients may use 1 or a combination of and profound loss of
already be a caregiver to a family e - s _____ |- treatments as symptoms become mobility
member with ALS, if familial. i Sl E - Genct e T T T | QoL Supporting Care 1 LSERE L
P it Wil Genetic Testing | . » increasingly debilitating
Typically, & neurologist will conduct | i i i Diet, mobility support such as braces and | i i
neurological exams and test muscle Patients may undergo genetic testing to | | ! ly supp 1 Respiratory failure and
————— Ar—————n" & 3 | explore the possibility of herediita | wheelchairs, speech therapy, occupational therapy, | choice of ventilation
Bulbar O r Limb Of strength/reflexes. Patients may then be | P P v v feeding, nutritional support, medications to treat |
| SulbarOnset |} LimbOnset | referred to a neurologist or clinic that factors, such as SOD1 gene mutations. | ||| o poor =
| Symptoms first | | Symptoms initially | 5 inALS or 5 | Patients and their families may have I L syrr_wtoms_and pain _ _| | Respiratory Support -:
1 of‘;c;:r :: ;Egil;gr | 1 afpep;a:'elgsha;r:;s, | diseases, if suspected. Long wait times : conversattlzns v.(lll; a g/el;gt«lc counselor if [ :’ - Pharmacological Interventions _i | Invasive or non-invasive ventilation ]
, , legs, i A ere is family history. - b o
| slumedspeech, || ankles. Patients S Specaend —_——————— o A ora of fo slow| g Tube Placement
peech, testing may delay diagnosis. | i y B |
e Bl difficulty | | may notice loss of | )g may delay diag a r————— a—————— 1 symptom progression: Radicava, Riluzole, Relyvrio | | Due to dysphagia ] Loss of Life
SE|| swalowing, and || balance, issues Familial ALS | | Sporadic ALS nr-————————y | Communication Devices q ALS is a terminal disease;
£3 | weakness or | | walking and/or | | 5-10% of patients | | 90-95% of patients | | || Pulmonology Support | Eye-tracking or speech-generating devices | patients experience respiratory
| twitching of | | doing routine | Diagnostics to Confirm ALS | | 1 I Mar;agb‘ (;esplmt;:ry tCha”Z”ges il 1= _Cyedracking or speecirgenerating devices | failure or fatal complications.
___________ —_
| (h::ﬂf:;ile 1 tasks. | and Rule Out Other Conditons |~ _ &~ &~ Lo e 1]
| musces. | ZMSJ t"e’t"e;o"dff"f/’"hsﬂt'd‘esh"é’ﬁ’: | Cinical Trial ||~ Ciinical Trial ]I _______________
| I | oogtosts o famiy histon HICPs | |Evaluation (S0D)! | - Evaluation {.I”" inica rial Partcipation (Non-Toferser)
| | | |  typically L < | Patientsmaybe ||  (Sporadic) | Patients may be enrolled in a clinical trial, which may A
_____ — '— — — — — — | | diagnosis and may misdiagnose patients. |referred to aclinical | | Patients and care | | L asting Impact
trial specific to their | | team research | —==== ——: - ALS |eave§ a Sgniﬁwn(
Patient Presents to PCP | EREED | and evaluate | | | n (Tofersen) Treatment Post-Cl | lasting impact on caregivers
atient Presents to | ciinical tral : e e ri ite | I pagi ins on Tofersen through A v
Patient brings concerns to their PCP. Genetic Testing - Familial ALS | ] ontions | | Patients enroll in a clinical tria, requiring monthly site @ eg;sprem'ams @it 'fr‘seSSAmug | and loved ones, even after
Family or loved ones may notice Patients with a family history of ALS may | [ | I ptions. ||| visits potential travel, and lumbar punctures. B f EPehsee il ) loss of life.
symptoms and encourage patient to undergo genetic testing before symptom | 1 || et e e T T 3
see an HCP. presentation, allowing them toenrollin | "— ——/——— '—————— | Treatment with Tofersen | | Discontinued Treatment |
clinical trials or treatment earfy. | Ifin the USA, patients may be prescribed Tofersen; | | Tofersen may be discontinued |
|  ifin Canada, patients may access through EAPs. | f due access issues |
" Initial Presentation Testing Process ALS Diagnosis Clinical Trial Logistics Bereavement and Support
§ ] Notice symptoms in loved ones and Support the logistics of seeing multiple Feeling of shock, grief, and sadness at the Research and evaluate clinical trials, travel to clinical trial site with patient over the course of trial Seeking support from grief
:.),.g become concemed gboul the unknown doctors. May feel anxious, afraid, diagnosis. Begin to think about options and re_ach (typically monthly for multiple years) counselors or other support
£ & \|cause. Encourage patients to see an HCP. out to PAGs or the HCP for resources. If family, networks to cope with the loss
S S - y » and confused. . N N Treatment Support
Oy || Caregiver may also have ALS, if familial. caregivers may think about genetic testing. . . ; » N . . - of a loved one
Balance being a caregiver with work and family. Increasing financial, emotional, and logistical burden
|[__Clinical C: 1| SOD1 Patients as disease progresses. May be involved with PAGs or support groups.

Figure 2 Updated ALS patient journey refined by patient advocates (NORAM-focused).

Notes: Red text indicates changes/differences versus the initial patient journey map (Supplemental Figure Sl).

Abbreviations: ALS, amyotrophic lateral sclerosis; EAP, employee assistance program; EMG, electromyography; HCP, healthcare professional; MRI, magnetic resonance imaging; NORAM, North America; PAG, patient advocacy group;
PCP, primary care physician; Qol, quality of life; SOD, superoxide dismutase.
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Table 2 Key Quotes From PLWALS and Caregivers on Their Experience of Living with ALS

Stage of the Patient
Journey

Quote

Initial presentation

Testing and diagnosis

Progression and
treatment

Clinical trials

Advanced disease

Caregiver and family

perspective

Patient advocacy groups

“In one limb | am experiencing mild muscle weakness and involuntary twitches. Some everyday tasks are starting to
become difficult. | am concerned about my muscle strength and the unexplained twitches are unsettling” PLWALS
“I received an ALS diagnosis from my neurologist. | am saddened and frightened. My family and | are processing and
coming to terms with a terminal diagnosis.” PLWALS

“They [family members] are still trying to deal with the trauma and can’t even think about the potential that they do
have the gene.” PLWALS

“l know some people who got tested before symptoms because it runs in the family. Some people who do that jump
right into clinical trials.” PLWALS

“Right now, | am waiting for an MRI [magnetic resonance imaging] to determine if the problem is going to result in
analysis; we still have a long journey, but | am not sure with our current medical environment | am going to get one
anytime soon. | have been working on this since probably May, it’s now September and it is very difficult. Now | am on
a list for an MR, but it is taking a lot longer than | would have anticipated.” PLWALS

“It’s [ALS] not usually on people’s radars so they're looking for all the other things. So the diagnosis, which is
important for getting treatment and getting on clinical trials, gets hampered by looking for things other than ALS.”
PLWALS

“| believe that if you are in a big city where there are lots of neurologists you may get the testing faster, but if you are in
a rural area it’s going to take a lot longer to get diagnosed.” PLWALS

“Not only have | lost muscle function, but | am also beginning to have difficulty speaking, swallowing. | am taking
medications and adjusting my diet to slow the symptom progression. My mobility loss is emotionally and physically
challenging.” PLWALS

“It’s important to also compensate for 2 people, the person and the caregiver, because you don’t know what level or
phase a person is in and most of the time they’re going to need someone else there.” Caregiver for a PLWALS

“I think that if you don’t know what's being done and potential side effects, and what to expect after, there can be a lot
of anxiety and fear afterwards...| think managing those expectations is pretty important.” PLWALS

“I was not happy [with my overnight stay at a hospital] and | didn’t want any more overnight stays.” PLWALS

“The promise of...not going to get the lumbar puncture every month is a big, big plus.” PLWALS

“My husband, who comes with me...it's depressing for him...l know they’ve started to send mental health surveys to
caregivers, and if needed, they might bring a counselor in to help.” PLWALS

“l am struggling emotionally to adjust to my loss of physical independence. My family will have to make challenging
decisions about my care as my condition becomes worse.” PLWALS

“Having to live the journey, watch the journey, is pretty impactful.” Caregiver for a PLWALS

“There was one member of our secondary family who believed [person living with ALS] had lost his mind. There was
nothing wrong with [his] mind...people would see he was heavily disabled and make some immediate assumptions. So,
there were a lot of translation moments helping people understand what ALS was.” Caregiver for a PLWALS

“The other piece that | noticed was difficult was in the symptom progression. You feel you have things in order...you
think it’s under control until it’s not. It works quite well until another part of the muscle system is not working, or you
end up with a feeding tube and the resistance to a feeding tube sometimes is significant.” Caregiver for a PLWALS
“Each little bit of progression along the way, to me, it feels like a bigger impact.” Caregiver for a PLWALS

“We have a very unique situation in my family where it was the patients with ALS caring for their siblings with ALS. So,
| mean, all of them were trying to care for each other and then also trying to deal with their own grief and their own
symptoms.” PLWALS

“My big dream is fighting for the global right of people living with ALS, and patients and caregivers living with the ALS
patients and their families, so they can have the best quality of life until a cure comes. That’s why | try to do something
in my country. | try to convince the politicians, | try to collect data about how people are living in this situation,

especially in the rural side of the country” PLWALS

Abbreviations: ALS, amyotrophic lateral sclerosis; PLWALS, person living with ALS.
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the value of genetic testing due to the lack of available and effective treatment options. However, genetic testing in
a family member of a person living with genetic ALS can now allow for clinical monitoring before symptom onset,
which could allow PLWALS to enroll in clinical trials or begin treatment earlier,”® potentially extending life expectancy
and improving quality of life.

S,g’14 our research found that it is not

Despite recommendations that genetic testing should be offered to all PLwWAL
covered by insurance policies in all countries and therefore PLWALS and their families may incur significant out-of-
pocket costs associated with testing. A confirmed genetic mutation may also affect the availability and cost of future
health and life insurance coverage. Given these challenges, PLWALS and their families need to take into consideration

many factors before deciding whether genetic testing, if available, is the right option for them.

Progression and Treatment
As symptoms progress, PLWALS may start treatment to slow progression and/or manage symptoms of the disease.
During this stage, PLWALS can experience worry, concern about the unknown, and even grief.

As the disease progresses and symptoms increase/worsen, PLwWALS may need to stop work and make modifications
to their homes, eg, ramps for wheelchairs, both of which can have a substantial financial impact.

Clinical Trials
Our research observed that PLWALS and their families consider clinical trial outcomes and the potential impact on
quality of life when deciding whether to pursue clinical trial enrollment. While PLWALS are hopeful that the investiga-
tional treatments will slow progression, they can also feel anxious about a lack of efficacy, unknown side effects, and
stopping any treatments they are currently receiving. Furthermore, invasive clinical trial procedures (eg, lumbar
punctures) can discourage PLWALS from participating in clinical trials.

Our research also noted that caregivers and family members play a critical role in supporting PLWALS during clinical
trials. Having a family member attend clinical trial visits can improve the experience, and caregivers are often needed to
support PLWALS in completing all clinical study procedures.

Improving Clinical Trial Participation and Retention

PLWALS are more motivated to enroll in clinical trials if they believe they will experience alleviation or potential
reversal of symptoms; however, they fear being placed on a placebo arm or undergoing a washout period, which can
increase their reluctance to participate.

Our research also found that evidence of improvement in quality of life may be more or just as compelling and
meaningful to PLWALS and caregivers than solely clinical endpoints. Patient experts suggested that, to drive awareness
and motivation to participate, clinical trials must minimize participant burden by limiting invasive procedures and
making them logistically accessible (eg, minimal overnight stays).>

The patient experts further suggested that at-home assessment tools (eg, wearable devices with suitable privacy
safeguards) and appropriate resources at clinical trial sites can help minimize barriers to clinical trial enrollment. Items
such as blankets, food, and charging cords would make things more convenient for PLWALS who must stay overnight. It
was emphasized that support items should meet the individual needs of PLWALS and cater to the particular needs at the
specific point the PLWALS were at in their disease journey (eg, providing a water bottle with a straw to PLWALS with
upper limb weakness).

Our findings also highlighted the need to increase education, mental health support, and clear communication
regarding what to expect during and after the trial to better prepare PLWALS and their caregivers for the clinical trial
journey both medically and logistically. Furthermore, some caregivers are also PLWALS who will witness the disease
progression in their family and go through the process themselves. They too need to better understand the clinical trial to
help avoid unwanted anxiety and fear.

The patient experts further suggested that social support programs can help drive a sense of camaraderie among
PLWALS and caregivers, thereby improving clinical trial recruitment and retention.

Our research found that the rare and heterogeneous nature of ALS has necessitated innovation in clinical trial design.
For example, traditional randomized control trials are associated with high operating costs and relatively large patient
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enrollment, but innovative trial designs, such as multi-arm/multi-stage platform trials, as well as increased digitalization,
can accelerate the clinical development process while utilizing fewer participants. Inclusion criteria should also be
carefully considered and based on specific prognosticators (eg, genetic mutation status) or disease staging to allow
PLWALS to receive tailored investigational treatment. Furthermore, while clinician assessments are the current primary
and secondary outcomes, they require travel to the study site, which can be difficult for some PLWALS. Therefore,
patient-reported outcomes supplemented by digital records may reduce patient burden and optimize the trial experience,
while maintaining the rigor of data collection. Finally, HCPs must be educated and aware of which clinical trials are
available, and who to contact for enrollment.

Advanced Disease
As the disease advances, severe muscle weakness, profound loss of mobility, and the need for mechanical ventilation can
lead to feelings of grief for PLWALS and their families.

Perspective of the Caregiver and Family

Like PLWALS, caregivers and family members can experience emotional, financial, and interpersonal impacts during the
ALS journey, and may go through a series of similar emotions including shock, grief, worry, anxiety, fear, confusion, and
sadness.

In general, family members and caregivers provide vital day-to-day support for PLWALS. Not only do caregivers
help with activities of daily living, managing medications and medical equipment, and mobility issues, but they
frequently advocate for the PLWALS at medical appointments and socially. Consequently, they need to balance being
a caregiver with work and other family commitments, which can add to the financial and emotional burden of ALS.

While family members can be extremely supportive, some may not understand the disease, which can result in tense
relationships and additional stress. The physical presentations of the disease may result in PLWALS being stigmatized,
and caregivers may find themselves having to explain the disease to family members, friends, and even strangers.

The daily impact of ALS on the caregivers and family becomes even more significant as the disease progresses. As
symptoms affecting speech, breathing, and mobility become more impactful, often in an unpredictable pattern, caregivers
must work with PLWALS to navigate their loss of independence, frequently increasing their own burden. Caregivers can
subsequently experience grief, including anticipatory grief (eg, grieving upcoming losses of function and quality of life),
burnout, and fear, alongside the increased logistical and financial burden.

In familial ALS, it is common for PLWALS to care for siblings, parents, and children while also managing their own
condition. These PLWALS experience substantial emotional and physical burden, and often feel guilt if their own

children have the condition.

Comparison of the ALS Patient Journey Across Geographical Regions
Several key aspects of the patient journey were identified and investigated further to elucidate similarities and disparities
across the geographical regions, including access to and sentiments on genetic testing and clinical trial participation.
These are summarized in Figure 2 for NORAM, and in Figure 3 for APAC, LATAM, and EMEA.

As already noted, PLWALS, caregivers, and family members typically express different emotions across the course of
the patient journey; in general, these were found to be consistent across the different regions. Other similarities included
barriers to diagnosis and lack of HCP awareness and expertise. Consistently, PLWALS will see multiple HCPs before
receiving a diagnosis, and there can be a limited number of specialists, often with long wait times for each. Tools such as
think ALS™,** which has been developed by the ALS Association to aid clinicians in the diagnosis of ALS, can help
speed up diagnosis and reduce wait times.

The journey to an ALS diagnosis is further compounded by its rarity and a lack of awareness of the disease, which
was noted across all regions. Many clinicians may not recognize the symptoms of ALS, or mistake symptoms for other
disorders. It is common for PLwWALS to have at least 1 misdiagnosis.
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PLWALS?’ location can also impact access to specialists, testing, and healthcare resources, with rural areas typically
having fewer specialists and testing capabilities, further increasing wait time and limiting access for PLWALS who live in
these areas.

NORAM

The primary challenges in ALS care in NORAM center around the complex healthcare system, and include navigating
appointments with specialists and treatment facilities, as well as access and reimbursement for treatment and care. While
genetic testing is available in NORAM, PLwALS and family members have mixed sentiments about being tested. Since
the availability of genetic-specific treatments (commercially and within clinical trials), some PLWALS with a family
history of ALS may now actively seek out genetic testing, even if they are not experiencing symptoms. Some familial
PLwWALS may also encourage their family members to get genetic testing pre-symptomatically as there is now a potential
benefit to early diagnosis. However, for others, a history of family trauma related to the disease may deter individuals
from genetic testing. In these instances, individuals may associate a genetic diagnosis with feelings of shame, guilt, and
dread. It should also be recognized that genetic testing may affect current and future health and life insurance policies,
which can also deter PLWALS from testing.

Through our research we observed that HCPs in NORAM typically focus on management options that preserve
quality of life. A specific example of this is the move to mechanical ventilation. The patient experts described how
communicating is of great importance to PLwWALS, so, where possible, HCPs delay invasive ventilation to prevent
a decrease in quality of life.*' Organizations (ie, manufacturers and healthcare systems) in NORAM are also increasingly
conscious of the patient voice and have moved towards a patient-centric model of care, marketing, and communication,
often including PLWALS in the drug development process and emphasizing the importance and value of shared decision-
making. PAGs in NORAM play a vital role beyond traditional support, actively driving clinical research, shaping policy,
and ensuring patient-centric drug development. The Northeast ALS Consortium is a leading example, with a mission to
“accelerate the development of new treatments through innovative research and working collaboratively with people
living with ALS and all stakeholders in the ALS research community”. ALS Canada reinforces this commitment through
initiatives like the Canadian ALS Learning Institute, which educates and empowers individuals affected by ALS to
engage in policy and research efforts that drive patient-centered innovation.*® Similarly, the ALS Association plays
a critical role in shaping policies and improving access to care as demonstrated by their state public policy priorities,
which focus on ensuring affordability of essential services, equipment, and treatments.*® Together, these organizations
exemplify the broader role of PAGs in NORAM bridging research, industry collaboration, and policy to improve
outcomes for PLWALS.

APAC

APAC was found to be distinct from NORAM with respect to clinical practice, patient advocacy structure, and cultural
attitudes (Figure 3A). APAC covers a diverse region, and so PLWALS have varying access to disease-modifying therapy
(eg, tofersen), as well as differing approaches to palliative care, including initiation and withdrawal of life support. For
example, while in NORAM palliative care is focused around preserving quality of life, in APAC the focus is more around
prioritizing ease of care and comfort.

While attitudes toward patient-centric care are shifting, HCPs in APAC are still the primary contact due in part to
regional variation in socioeconomic status, health literacy, and culture. Similar to NORAM, PAGs in APAC predomi-
nantly hold a traditional role and tend to focus on navigating pre-existing social services to improve access to care and
awareness. The International Alliance of ALS/MND Associations plays a critical role in this landscape, bringing together
numerous country-specific organizations that work at a regional level to educate and empower PLWALS. Their Patient
and Caregiver Advisory Council serves as a platform for education and engagement, helping to inform the community
while also advancing drug development in collaboration with industry partners.**

In contrast to NORAM, in APAC there remains a strong culture of collectivism, filial piety, and use of traditional
medicines, and familial caregiving is common practice. Consequently, caregivers may find themselves trapped in
a “caring dilemma,” where they are motivated by culture to sustain their caregiving practices but simultaneously resent
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the unavoidability of their situation.®> Collectively, the practices and beliefs in APAC can make it challenging to directly
engage PLWALS in their own care, therefore innovation with regard to clinical trial design and execution is necessary.

LATAM

LATAM was found to be most distinct from NORAM with respect to healthcare infrastructure and policy (Figure 3B).
Although PLWALS in LATAM have a defined referral pathway, they face administrative hurdles and access to genetic
testing that can result in delays accessing appropriate care. Furthermore, this care is often provided in urban areas, which
can be difficult for PLWALS in rural and suburban areas to access. Even in urban areas, clinical trials are not universally
available due to lack of accreditation at local ALS specialized treatment centers. In addition, historic allegations of
political corruption and abuse of public funding further contribute to an ongoing healthcare crisis in this region.*® As in
APAC, there is a strong belief that PLWALS should be cared for at home by families rather than by HCPs. PAGs in
LATAM tend to provide support for PLWALS and their families by providing educational, administrative, and financial
resources, as well as supporting social and emotional needs. In Colombia, La Asociacion Colombiana de Esclerosis
Lateral Amiotréfica provides guidance on navigating healthcare systems, offering legal assistance, psychosocial counsel-
ing, and interdisciplinary care programs, and advocating for improved access to treatment and assistive technologies.?’

EMEA

EMEA was found to be distinct from NORAM with respect to access to genetic testing and the complexity of individual
countries’ specific requirements for clinical research and drug approval/coverage (Figure 3C). Availability of genetic
testing differs by country and, as in NORAM, PLwWALS have varying receptivity to testing.

EMEA-based PAGs and advocates focus on raising disecase awareness, supporting and navigating research and
development, and influencing public policy. The EUpALS exemplifies this approach by uniting 28 ALS associations
across 22 European countries to defend the rights of all European PLWALS, with an emphasis on advocating for
European harmonization of access to ALS clinical trials and future medicines.*®

Similar to LATAM, clinical trials are not universally available in all EMEA countries due to lack of accreditation at
local ALS specialized treatment centers. While PLWALS may have the opportunity to travel abroad for treatment or to
participate in clinical trials, this is costly and logistically challenging, so not routinely done.

Discussion

The research summarized here provides a unique perspective of the experience of ALS from initial presentation through
to end-of-life care, with direct input from those affected by the disease (PLWALS, caregivers, advocates, clinicians, and
disease experts). Throughout the patient journey, PLWALS, caregivers, and families experience emotional, financial, and
interpersonal impacts, irrespective of geographical location. Our research also highlighted that current unmet needs are
focused on care, treatment, and genetic testing. Specifically, there is a lack of disease awareness, a need for more timely
diagnoses, and an opportunity for shared decision-making tools across all regions studied.

Previous research of the ALS patient journey has been limited to the path to diagnosis. A study using retrospective
chart reviews demonstrated that many barriers exist that delay referral to specialist services, and suggested that
comprehensive data recording and collection using multiple data sources can be used to reconstruct the timelines of
the ALS patient journey and thus expedite referral to specialists.”’ The lived experiences of PLWALS and their family/
caregivers during the diagnosis stage of the patient journey have also been reported.”*® Separate studies identified
numerous difficulties, including failure to recognize the significance of some symptoms and unsatisfactory delivery of
diagnosis,*® as well as the psychological distress and impact on quality of life experienced by both PLwWALS and their
caregivers.””’ Collectively, these studies highlighted the need for a more streamlined and empathetic diagnostic process
to provide better support for those affected by ALS, an aspect we also identified during our own research. We found that
the journey to receiving an ALS diagnosis is fraught with challenges and can be long and complex due to barriers to
accessing healthcare. These barriers to diagnosis can be significant, often spanning many years, and were consistently
found across the 4 different geographical regions investigated.
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However, we also observed substantial differences in ALS experiences between geographical regions that impact
care. In NORAM, reliance on insurance coverage, variability in access to multidisciplinary care, and cost-related barriers
shaped many of the reported challenges and unmet needs, whereas in EMEA, perceptions were more often influenced by
differences in referral pathways, availability of specialized centers, and regional resource constraints. These contextual
factors were incorporated into the patient journey framework to acknowledge how system-level differences shape patient
and caregiver needs. One of the main differences was genetic testing. Genetic testing is recommended for PLWALS and

their family members with appropriate counselling and support;'+*°

while it is generally accessible in NORAM, it is
limited in other regions due to issues with infrastructure, coverage, and access to facilities. Irrespective of access,
attitudes to genetic testing vary. While some PLWALS opt for testing so that they can access clinical trials and treatments
earlier or make informed family planning decisions, others refrain from testing due to worries about the impact on
relationships, emotional status, and future health and life insurance coverage. The primary difference in APAC compared
with NORAM was that in many APAC countries HCPs play a more central decision-making role in PLWALS’ care, with
limited input from PLwALS. In LATAM, we found that the primary difference versus NORAM was the lack of
healthcare infrastructure to provide innovative treatment and care. In both APAC and LATAM, there remains a culture
of filial piety, with family members expected to care for PLWALS at home, adding to the familial/caregiver burden.
While EMEA shares many similarities with NORAM, the region has complex country-specific requirements for clinical
research and drug approval/coverage, ultimately impacting the healthcare PLWALS receive.

Our research is line with prior research and guidance documents that report that early diagnosis, access to genetic
testing, and access to multidisciplinary and palliative care are integral to successful ALS healthcare models, and that
delays or restrictions to any of these may have a detrimental effect on patient morbidity and mortality.?*>4!42
Collectively, these findings further highlight the problems of care fragmentation and health system inequalities in ALS.

A strength of our research is that the initial patient journey map, which was developed through findings from a global
audit of multiple sources, was refined and adapted by patient experts. We believe this supported a better understanding of
the disease and the authentic ALS patient journey, and highlighted the distinct challenges and unmet needs across the
different geographic regions studied. Our work advances the field by providing a comparative, cross-regional perspective
that has been largely absent from prior single-center or single-country studies to date, thereby offering new insights into
system-level drivers of inequity that can inform advocacy, clinical strategy, and policy development.

Our study included PLWALS and their caregivers from across the 4 different regions; however, only a relatively small
number were interviewed in each region. While the interviews and advisory sessions provided a wealth of information on
the patient journey, due to the heterogeneity of ALS and the differences between regions and even within regions, it is
possible that some useful information may have been missed that could have made our understanding of the ALS patient
journey even more robust.

Conclusion

Through the development of an ALS patient journey map, we were able to identify barriers and challenges that most
impact PLwWALS, caregivers, and clinicians. While only a relatively small number of those affected by ALS were
interviewed, these personal insights will help enable the implementation of targeted education and improvements in
personalized care, appropriate resource allocation, care coordination, policy development, and funding, which can
ultimately improve quality of life and outcomes for PLWALS. There is also an opportunity to increase general knowledge
and awareness of ALS and to collaborate with patient and professional communities to help improve the ALS lived
experience.
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