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Abstract: Existing clinical tools that measure non-seizure outcomes lack the range and
granularity needed to capture skills in developmental and epileptic encephalopathy (DEE)-
affected individuals who also fall in the severe to profound range of intellectual disability.
This effectively excludes those with severe impairments from clinical trials, impeding the
ability of sponsors to evaluate disease-modifying therapies (DMTs). The Inchstone Project,
an international, patient advocate-led collaboration, brings together leading researchers,
clinicians, pharmaceutical companies, and advocates to develop an adapted, validated
assessment battery within Syears. The goal is to support trials of DMTs for the DEEs by
providing sufficiently sensitive measurement tools to demonstrate therapeutic efficacy. An
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Plain language summary

DEE-P Connection’s Inchstone project is adapting assessment tools to measure the
smallest developmental changes in those affected by developmental and epileptic
encephalopathies (DEEs) - severe epilepsy and related developmental disorders. More
sensitive measures will allow profoundly impacted individuals to be effectively included
in clinical trials and result in better DEE treatments.

Caregivers of children with DEEs understand firsthand that clinical tools intended to
measure non-seizure outcomes, like communication and motor skills, were not designed
for and don’t work for their children. More sensitive tools are needed to measure the
small changes that occurin DEEs. The limitations of existing measurement tools for DEEs
have significant consequences:

- Non-seizure responses to new therapies cannot be measured without tools designed
specifically for individuals with severe to profound intellectual disability.

- If a response cannot be measured in a trial, a potentially beneficial impact will be
missed and a therapy, having failed to demonstrate an effect, may not gain regulatory
approval.

- DEE-affected individuals are less likely to benefit from the wave of new disease-
modifying therapies providing hope for many other rare genetic diseases.

DEE-P Connections, a patient advocacy organization supporting families caring for those
severely affected by DEEs, launched The Inchstone Project to address this problem. This
team science research collaborative unites researchers, pharmaceutical companies,
advocates and others around a shared vision of adapting existing tools to reliably capture
the small but important changes in skills in those severely affected by DEEs.

To better understand these gaps, the Inchstone team conducted a pilot study with 10
children with SCN2A DEE. The team administered multiple assessments to explore how to
adapt the tools to better capture the abilities and growth of this population. The team also
completed a comprehensive DEE-wide survey with over 270 caregivers documenting their
children’s abilities and priorities for their improvement from new treatments, helping to
document how existing tools may be updated to better capture what's most important to
families and measure their children’s small but important improvements over time.

The Inchstone Project is on course to assure those profoundly impacted by DEEs are
meaningfully included in clinical trials by establishing trusted and reliable non-seizure
measurement tools.

Keywords: clinical outcome assessments, concept of interest, cortical visual impairment,
disease-modifying therapies, fit-for-purpose, inchstones, meaningful change, patient-focused

drug development
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Background

Children diagnosed with developmental and epi-
leptic encephalopathies (DEEs) are often pro-
foundly impaired not only by drug-resistant
seizures but also by severe developmental delays,

motor impairment, and intellectual disability.
DEE:s, in fact, refer to a growing number of severe
epilepsies characterized both by drug-resistant
seizures and encephalopathy or significant devel-
opmental impairment. Caregivers of these
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children know firsthand the inadequacy of clinical
outcome assessment (COA) tools intended to
capture non-seizure outcomes, like cognition,
communication, and motor functioning. While
repeatedly asked to complete such standardized
assessments as the Vineland Adaptive Behavior
Scales, Third Edition (Vineland-3),! the Bayley
Scales of Infant and Toddler Development,
Fourth Edition (Bayley-IV),2 or a myriad of other
assessments, their child’s abilities and small but
important improvements over time, are rarely if
ever captured by these widely used instruments.

Existing clinical tools lack the range and granular-
ity needed to measure skills in DEE-affected indi-
viduals, who also fall in the severe to profound
range of intellectual disability. There is good evi-
dence that individuals with intellectual disabilities
are effectively excluded from clinical trials,3”
impeding the ability of sponsors to evaluate dis-
ease-modifying therapies.

Federal legislation provided the impetus for
robust inclusion of and reliance on patient experi-
ence data when evaluating clinical benefits of new
therapies in the 21st Century Cures Act.8 In
response, the Federal Drug Administration
(FDA) issued the patient-focused drug develop-
ment (PFDD) guidances®!3 to inform efforts by
researchers and drug developers to design COAs
that effectively capture a therapy’s benefits, which
are important to and valued by patients and
caregivers.

DEE-P (Developmental and Epileptic Enceph-
alopathy-Project) Connections was formed in
2019 as a collaborative effort of disease-specific
groups focused on providing resources and
research to support the distinct needs of families
with children most severely affected by DEEs.
Early efforts concentrated on providing high-
quality, curated resources for DEE families with
webinars bringing together families and experts
on a wide range of topics focused on the DEE
experience. To date, DEE-P has archived
resources for DEE families on over 60 topics!4
such as epilepsy surgery, rescue medications,
Sudden Unexpected Death in Epilepsy (SUDEP),
hypotonia, dysautonomia, Electrical Status
Epilepticus in Sleep (ESES), cortical vision
impairment (CVI), brain tissue donation, and
hospice care.

DEE community leaders also shared an urgency
to work together to tackle the inadequacy of exist-
ing non-seizure COAs for the severely affected
population — recognizing that collaborative action
would be both more effective and efficient in
achieving accelerated progress. They understood
that the success of emerging disease-modifying
therapies (DMTSs), a source of hope for so many
families,!>-17 would be at risk without tools that
could capture small but important improvements
in their children’s condition.

While clinical trials for the many new anti-seizure
medications rely on measuring seizure reduction
as a primary endpoint,!® new DMTs, which hold
promise of ameliorating the underlying cause of
disease, require robust and reliable measures of
the many co-occurring conditions. DEE-P
Connections contracted COMBINED Brain to
conduct a landscape analysis to review the ade-
quacy of existing tools to capture the small but
important ‘inchstones’ (not milestones) typically
achieved by individuals with DEEs. In November
2021, DEE-P Connections hosted several work-
shops!® with leading professionals who shared
tools with promise for adaptation, extended scal-
ing, or testing for further exploration with the
DEE community: presentations were provided by
Anne Berg, Jenny Downs, Chere Chapman,
Natasha Ludwig, and Terry Jo Bichell.

Building a global collaborative team

and vision

Multi-stakeholder community consensus on the
merits of a broad team science collaborative effort
to improve the capacity of measurement tools to
capture progress in the DEE population was estab-
lished in the widely attended open workshop about
next steps. DEE-P Connections then launched
The Inchstone Project?® in January 2022, laying
out the need, urgency, and vision in a video Call to
Action.?! The Inchstone Project’s core research
team took shape, including DEE-P leadership
(Conecker and Hecker) and the researchers (Berg,
Chapman, Downs, and Ludwig) who helped
define the problem and the way forward. The
research team was soon expanded to include Mary
Wojnaroski and Rebecca Hommer, adding exper-
tise in psychological testing and CVI and Gunes
Sevinc, expanding our capacity to explore Goal
Attainment Scaling (GAS).
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The team developed a schemata to reflect the
overall plan for moving forward. Building on the
landscape analysis and the significant body of
work capturing abilities among multiple DEE
groups (Berg),22-25 the team evaluated a variety of
measurement scales, including broad measures,
domain-specific  tools, and individualized
approaches. Specific assessments evaluated
included several widely used standardized and
norm-referenced assessments (e.g. Vineland and
Bayley), existing neurorehabilitation measures of
responsivity (i.e. alertness, awareness, and
responsiveness to the environment) developed for
monitoring recovery after severe acquired brain
injury (used clinically by Ludwig), the Quality of
Life — Disability scale (developed by Downs)26:27
and adaptation of GAS (widely applied by
Chapman)?8-30 to use within the DEE popula-
tion. The focus would be on collaborating to
develop or adapt outcome measures suitable to
create an Inchstone COA battery for use among
those most severely affected by DEEs. While the
team has an ambitious timeline, we have a con-
tinuous commitment to rigor, building a process
that would encompass every core element of vali-
dation outlined in FDA’s PFDD guidances —
being ‘fit-for-purpose’ (FFP),!! reliable, key
structural characteristics, validation and respon-
siveness, and clinical testing (Figure 1).

[THE INCHSTONE PROJECT

Diverse Measurement
Scales

« Individualized Scaling

Planning and vision

The Inchstone team created a plan to develop an
adapted, validated Inchstone COA battery suffi-
ciently sensitive to capture small yet important
improvements for severely affected individuals
with DEEs within 5 years. This approach included
three major phases: laying the foundation, gather-
ing the evidence to design a core Inchstone COA
battery, and completing a rigorous validation
phase (Figure 2).

The foundation phase, year 1, confirmed the need
and informed the approach for the work by piloting
several tools of interest in the SCN2A community.
The team partnered with six industry leaders who
recognized the importance of this gap and the value
of the broad collaborative strategy.3! A governance
structure for the project was established, including
quarterly consultation with a range of experts,
Patient Advocacy Group (PAG) leaders and sub-
ject matter experts, including clinicians, research-
ers, and government thought leaders who sit on a
Steering Committee3?2 and an Industry Advisory
Panel.3! At these meetings, we present progress,
methodology and new concepts and then get feed-
back/guidance on our process and next steps. Years
2 and 3 would be the design phase, focusing on
confirming caregiver priorities, studying priority
tools to adapt, specifying an initial Inchstone COA

Goal: Fit-For-Purpose Outcomes
Measures for Severe DEEs +

Path to Fit-For-
Purpose Measures

Fit-For-
Purpose
* Domain Specific Clinical
Testing
« Broad Validity &
Responsiveness
* Patient Experience Structural
Characteristics
Adaptive Functions Reliability
Landscape Analysis

Figure 1. Inchstone project in overview schematic.
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Year 1
Foundation
2022
« Confirming the need
~2A pilot
« Building the team

and governance
Battery

« Developing a plan
« Community engagement

|:TI|E INCHSTONE PROJECT

Years 2-3
Design
2023-2024
» Community engagement
= Confirming caregiver priorities
= Study priority tools to adapt
Develop an Inchstone COA

Design of validation plans

[IHE INCHSTONE PROJECT

Years 4-5
Validation
2025-2026
Test/Retest
Psychometric
evaluation
Piloting
Release of Inchstone
COA

[THE INCHSTONE PROJECT

Figure 2. Three phases of the 5-year plan for the Inchstone project.

THE
| INCHSTON:
PROJECT

PRECISION MEDICINE. =
REQUIRES vl
PRECISION MEASUREMENT =

Patient-Centered
Collaborations with parents, advocacy groups, multi-disciplinary team

Ensuring that clinical outcome measures
capture abilities and progress for people with
severe impairments

Clinically Meon'ngfu}{ Evidencelnformed}{

Fit for Purpose

Figure 3. Project framework highlighting that all work be patient-centered.

battery, and designing a comprehensive validation
plan. Years 4 and 5 would be the validation phase,
including using test/retest methodology, perform-
ing psychometric evaluations, piloting the battery,
and releasing the completed Inchstone COA bat-
tery for use in clinical trials.

The team prepared an updated overview of the
work, better representing that the core of our ana-
Iytical work — to adapt outcome measures that
were clinically meaningful, evidence-informed,
and fit-for-purpose — would all be patient-cen-
tered. See Figure 3.

As reviewed below, the Inchstone project has
already been productive, engaged a large number
of rare disease communities, and is positioned to
make continuous progress toward its goal of
patient-centered FFP COA:s.

How to capture an Inchstone: A pilot study
Members of the Inchstone team identified sev-
eral tools with the potential to be included in an
FFP COA battery based on their previous
research and experience. However, more
applied investigation in the DEE community
was needed to explore possible adaptations of
existing tools, including modifications to
administration and the actual skills measured.
FamilieSCN2A Foundation is a DEE-P
Connections partner and was already working
with Anne Berg to assess the SCN2A commu-
nity’s clinical trial readiness. Interested in how
new tools might measure their children’s pro-
gress compared to the other tools in the clinical
trial readiness study (CTRS), FamilieSCN2A
allowed the team to attend a family meeting to
pilot a range of measures on 10 individuals with
SCN2A-DEE.
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There were three main assessment areas included
in the pilot: clinical measures, capturing ‘mean-
ingful change’, and GAS.

Standardized and norm-referenced

clinical measures

Clinicians administered direct clinical assessments
and parents completed multiple parent-reported
assessments. Measures included the Developmental
Profile, Fourth Edition (DP-4),33 a parent report
measure of five domains of development: cognitive,
communication, physical, social-emotional, and
adaptive behavior. We also included the Bayley-4,
Cognitive scale, a standardized direct assessment of
child cognitive ability. Note that the Bayley-4 is
intended for children 16 days to 42 months old and
all children included in the pilot study were older;
however, abilities assessed were thought to be con-
sistent with the developmental level of participants.
Results from the Vineland-3 comprehensive inter-
view, a standardized caregiver interview of adap-
tive functioning, were available through the
SCN2A-sponsored CTRS. In this small sample,
the team observed a similar frequency of floor
effects and high correlations between the DP-4,
Bayley-4 and Vineland-3.3435

During the direct assessments, the Inchstone
team recognized that some of the children in the
pilot had cortical visual impairment (CVI) and
this seemed to be a barrier to demonstrating the
full extent of their skills. With the help of parents
and caretakers in the room during the examina-
tion, the Inchstone team piloted some adapta-
tions of the activities with different colored and lit
stimuli with an overall positive response from the
participants. This confirmed the need for any
Inchstone COA battery to provide systematic,
consistent adaptations for various levels of CVI.

We often ask our children to use their vision

to demonstrate understanding and cognition,
especially during standardized testing. However,
when the materials being provided throughout the
assessment process do not meet the prerequisites
needed to process visual information, we are
measuring the child’s inability to visually interpret
information and not their ability to demonstrate
what they understand and know. As clinicians we
must ensure that we are measuring the child’s
ability/skills based on their knowledge. We cannot
do that if the materials are not presented in a way
that is visually accessible. RH

The pilot also included administration of two neu-
rorehabilitation tools developed to measure
changes in responsivity (i.e. alertness, awareness,
and responsiveness to the environment) after
severe acquired brain injury. Many individuals
with DEEs and severe to profound impairment
are not consistently alert and responsive to their
environment; however, these skills are critical for
explicit learning and development. As such, Dr.
Ludwig hypothesized these measures of respon-
sivity might offer the ability to capture change in
an aspect of cognition that is critical and meaning-
ful to ongoing development in this population.

Initial results indicated high correlations between
the measures of responsivity and the Bayley-4,
DP-4, and Vineland-3, but greater range and
variability in scores, especially for those who
were most severely impacted (i.e. mental age
below a 12-month level); however, ideas for
measure modification to further improve psy-
chometric properties of these tools for use in this
population also emerged. This provides support
for further exploration of these tools in individu-
als with DEE.

Parents often tell me during clinical evaluations
that they know their child is having a good day
when they are awake and responsive. This small
but meaningful change increases their child’s
ability to engage in, learn from, and enjoy their
environment, whether at school, in therapies,

in play, or in social interaction with family and
peers. Measuring responsivity may provide useful
information both for clinical purposes and for
measuring the effects of intervention in clinical
trials. MW

Meaningful change

Qualitative interviews were conducted with par-
ents of all 10 children after the pilot study. The
primary goal was to explore what ‘better’ looks
like for SCN2A-DEE, as understood by their par-
ents, in the functional domains of gross motor,
fine motor, communication, and activities of daily
living. Parents were asked: ‘What difference in
function would be just enough for you to enter a
clinical trial?’ and ‘What difference in function
would be just enough for you to enter a gene ther-
apy trial — where risks could be greater?’

The information in the interviews was coded for
children with severe functional impairments and
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for children with more profound functional
impairments for the different clinical trial scenar-
ios. Parents described meaningful changes that
seemed to describe smaller developmental steps
for children with more functional impairment and
more complex developmental steps for children
with less functional impairment. Parents also
described how potential risks associated with the
trial would affect their views of what changes
would be important to achieve. For example,
greater changes were described as important
when the potential risks associated with the trial
were greater, such as in gene therapy trials.

Each of the meaningful and important differ-
ences, irrespective of being a small or larger
change, was described as important because of
their capacity to assist the child to live well, such
as eating during mealtimes or playing with sib-
lings. Our findings highlight that it is critical to
ensure that the adapted tools in the Inchstone
COA battery are sensitive enough to capture
these meaningful changes. The Inchstone team
recognizes that every individual with a DEE has
their own specific set of challenges, and therefore,
meaningful differences should be tailored to each
individual.

Parents told us that new treatments are
desperately needed to enable the child to
engage and participate in life in their home

and community and for care regimens to be
easier for parents, such as understanding if the
child is in pain. Our Inchstone work aims that
these small changes in children with severe
developmental impairments that would be
meaningful to both child and family quality of life
can be measured. JD

Personalized assessment - GAS

GAS is a patient-centric outcome that captures
meaningful change by measuring progress
towards personalized goals.?¢ Goal setting starts
with an interview, where a clinician or a health-
care professional trained in GAS helps the patient
(and/or caregiver) identify those goals that are
most important to each individual patient. For
each unique goal, the patient’s baseline status is
described, and a scale with five levels, ranging
from +2 (best-expected outcome) to —2 (worst-
expected outcome), is developed. Then, a post-
intervention assessment is performed where the
goal rater (e.g. the patient or caregiver and/or

clinician) describes the level of attainment

achieved for each goal.

As an individualized approach to the assessment
of treatment response, the process of constructing
goal scales may be prone to inconsistencies. As
part of this pilot, we standardized the process of
eliciting personal goals using (i) clinician training,
(ii) caregiver orientation, where the patients are
introduced to the goal-setting process and a
potential list of goals before the interview, and
(iii) an electronic data capture platform,
GoalNAV®, specifically developed to capture
GAS data. Investigation of goal scale quality, data
completeness, and interview time suggested that
GAS is feasible.

GAS interviewers reported that these interviews
offered insights into the challenges and priorities
of people living with SCN2A-DEE and their car-
egivers. One interviewer noted that ‘Parents
[were] very engaged and willing to share some
tough stuff in order to identify a way forward for
their children’. Interviewers also indicated that
the overall GAS process was a positive experi-
ence, with one interviewer stating, ‘Overall, the
experience was positive, and I think there is a lot
of potential with GAS in this population’.

Additional feedback indicated that conducting a
feasibility study without intervention was difficult
for the caregivers to understand and, at times,
made the goal-setting process more difficult.
Nevertheless, the high prevalence of non-seizure
goals and the distribution of goals across several
other domains, such as communication, eating,
and toileting, underlined the need for personal-
ized endpoints that capture within-patient mean-
ingful change.

DEE parents speak: Beyond seizures,

what really matters?

While the pilot with FamilieSCN2A provided in-
depth experience with several important COAs in
a small number of DEE-affected individuals,
information about a broader range of DEEs was
essential.

In 2023, with the PAG partnerships from DEE-P
Connections, the Inchstone project launched the
parents’ priorities survey to elicit structured infor-
mation, both quantitative and qualitative, from
parents of children with DEEs who had severe
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Figure 4. Preliminary data on parents’ top three priorities for non-seizure improvements from treatments.
There were 6 disease groups which had more than 20 responses to the survey: International SCN8A Alliance (SCN8A),
FamilieSCN2A Foundation (SCN2A), ARRE Foundation (ASXL1&3), FOXG1 Research Foundation (FOXG1), Phelan-McDermid
Syndrome Foundation (PMS), and LGS Foundation (LGS). Over 20 respondents also self-reported West Syndrome (West).

and profound impairments secondary to their dis-
orders. In doing this, the team’s work was
informed by and followed closely the PFDD
guidance. The survey forms were reviewed for
content, structure, and clarity with parent volun-
teers and modified based on their feedback. Over
270 families participated in the project and pro-
vided a wealth of information about the severity
of their children’s difficulties in communication,
mobility, hand use, eating, behavior, vision, and
other areas. Parents assessed the impact of each
of a large number of domains both on their chil-
dren and on themselves and the rest of the family.
They also identified the top three areas in which
they would most like to see improvement. Based
on the preliminary analyses,3” communication
was consistently identified as the area with great-
est impact across all high-reporting disease groups
and, regardless of the presence of other severe
impairments and disabilities, the one that parents
prioritized as most important for improvement
(Figure 4). These findings, combined with a qual-
ity of life measure38 that was also included in the
project, The Developmental Profile-4, a neu-
ropsychological assessment already trialed in the
initial SCN2A-CTRS pilot project, and novel
caregiver-report measures of both CVI and
responsivity are helping to build a coherent pic-
ture across multiple different DEE diseases of
what areas have the greatest impact for the most
patients and families, guiding us toward adequate,

FFP instruments for assessing these clinical out-
come concepts in clinical trials.

Active engagement with broad DEE

community - Families and scientists

The team recognizes that the success of this accel-
erated and complex effort requires that we stay in
active communication with the broader range of
community stakeholders. A major connection
with the community is achieved through both the
Industry Advisory Panel, with active participants
from each of our industry sponsors/partners, and
the Inchstone Steering Committee, with multiple
PAG leaders and diverse professional experts.
Each of these groups meets quarterly; meetings
include updates on the progress of the work in
addition to focused discussions of various strate-
gic and methodological issues. These sessions are
integral to the direction and progress of the over-
all project.

The Inchstone team has been active in engaging
professionals through presentations at national
professional meetings. In April 2023, the full
team presented a symposium at the Gatlinburg
Conference on Research and Theory in Intel-
lectual and Developmental Disabilities, with an
emphasis on measurement. In both 2023 and
2024, team members participated in the prestig-
ious and action-oriented Epilepsy Foundation’s
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. Identify key concept of interest(s) for inclusion in an initial Inchstone COA Battery

Complete analysis of the global DEE-wide Caregiver survey and conduct qualitative interviews for content validation of measures and
publish results. Identify and refine target concepts of interest that will become the basis of the Inchstone COA battery. Development of

DEE Goal Attainment Scaling Goal Inventory.

¢ Complete assessment of tools to design principle components of an initial Inchstone COA Battery

Multicenter study with ~30 individuals to evaluate several existing COAs, including performance measures, clinician observations, and
parent-reports. Identify and evaluate optimal ways to adapt test materials, content, and administration to effectively accommodate
children with visual, language, cognitive, and motoric impairments. Evaluate specific strategies to adapt for CVI and motor impairments
as well as use of alternative communication devices and non-verbal forms of communication. Expanded evaluation of “Meaningful
change/MCID" across multiple outcome measures.

e Complete design of initial Inchstone COA Battery -including development of Validation plan for Yr4 & 5
Integrate analysis of DEE-wide caregiver surveys, qualitative interviews, clinical assessments of performance and adaptability of
existing instruments, and other sources to design initial Inchstone DEE COAs. Develop research plans and protocols for accelerated
but robust validation phase to guide work for years 4 & 5.

Figure 5.

Research Roundtable and the Epilepsy Therapies
& Diagnostics Development XVII symposium in
2023. We presented an Investigator Workshop at
the 2022 American Epilepsy Society annual meet-
ing, a panel of presentations at the 2023 Lennox-
Gastaut Syndrome Foundation Meeting of the
Minds Conference, a webinar for the Child
Neurology Society, and presented posters at
many professional meetings.

The team also has a commitment to publishing
results throughout the course of our work to
ensure dissemination of our findings to the scien-
tific, regulatory, and advocacy communities. The
first collaborative reporting by the group was a
detailed filing with the FDA in response to a
request for comments on the draft of the third
PFDD guidance — Patient-Focused Drug Develo-
pment: Selecting, Developing, or Modifying Fit-
for-Purpose Clinical Outcome Assessments.
While we had just begun collaborating, the draft
guidance spoke directly to the entire mission of
the Inchstone Project, providing a unique oppor-
tunity for the team. Our first intensive collabora-
tion focused on a studious review of the draft
guidance. We filed a comprehensive and fully ref-
erenced input on the draft guidance highlighting
the distinct and challenging experience of apply-
ing the many elements of the guidance to the
measurement of the most severely impacted
DEEs and commended the FDA for the flexibil-
ity built into the guidance. We copied the
Commissioner and alerted him to our work at a
community event and were pleased to receive a
direct response acknowledging the contribution

Key tasks to complete design of the Inchstone COA battery.

to this complex area. Our comments3® are part of
the public record.

Jenny Downs led the team documenting the mini-
mal clinically important difference (MCID) study
in the pilot with children with SCN2A discussed
above. This was a descriptive qualitative study to
improve understanding of meaningful change for
children with DEEs,%° given the limited psycho-
metric data on outcome measures for children
with DEEs beyond measuring seizures and the
absence of data to describe meaningful change.
Establishing meaningful change thresholds for
score interpretation is a critical component of out-
come measure validation. This study explored
caregiver perceptions of important differences in
functional abilities that would guide their partici-
pation in clinical trials. Caregivers describe smaller
developmental steps as meaningful for children
with more limited developmental skills and more
complex developmental steps for children with
less limited skills. Caregivers also looked for
‘larger’ achievement from gene therapy trials rela-
tive to traditional trials, reflecting the potential
larger benefits and harms of gene therapy trials.3°

Anne Berg led the team in a recent publication
examining FDA’s PFDD guidances.*! The paper
discusses the challenges of adopting available
COAs in severely impaired patient groups and
strategies to adapt or modify existing COAs to be
FFP for this population. Berg explores a range of
potential adaptations, including alternative scor-
ing, use of assessments in out-of-intended age
ranges, and modifications for individuals with
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sensory or motor impairments. Berg specifically
discusses the merits of ability versus disease focus,
in particular where there are many commonalities
across over a hundred severe DEEs.

COAs are often developed and validated for
individual rare diseases. Although some disease-
distinctive features encourage this practice, many
outcome domains that might be targeted in a trial
are common across several rare diseases. Rather
than pursuing separate COAs for each disease,
measures that are ability- or impairment-specific
and capture the full range of function across
multiple diseases, especially for functioning >3 SD
below the mean, could provide great efficiencies
for trial readiness in the rare DEE space. Further,
as work is completed analyzing the major findings
from the DEE Parents Speak survey and parent
assessments, the team will prepare articles to
present the results and their implications for
further Inchstone work.

Future planned research by the

Inchstone project

The Inchstone team has laid a solid foundation
with the SCN2A pilot and advanced the design
phase with completion of a comprehensive DEE-
wide survey on preferences and several standard-
ized instruments. The team is entering the second
year of the design phase where much work
remains to be done. Major tasks to complete the
design phase include confirming the concept of
interest, completing expanded clinical assess-
ments, developing a standardized goal inven-
tory for GAS, and identifying the initial
Inchstone COA battery, including a compre-
hensive validation plan. See Figure 5, which out-
lines key tasks to complete design of the Inchstone
COA battery.

In addition, the team will continue to engage with
the broad community. We are requesting a
Critical Path Innovation Meeting meeting with
the FDA to review the direction of the research.
In addition, we will continue to engage with the
broad stakeholder communities, disseminate our
work through webinars, meetings, and publica-
tions as well as seek new industry partners and
sponsors, and actively engage with other poten-
tially relevant disease areas. Progress and main-
taining the 5-year goal remains heavily dependent

on receiving sufficient funding — sustaining the
expert global team and providing each with ana-
lytical and operational support is critical to suc-
cess. While there are benefits of a patient-led
effort, the team is addressing challenges in rapidly
building the capacity to coordinate multi-site
research, manage the breadth of operational
issues, and finding efficiencies in the manage-
ment of such a complex effort.

Conclusion - Impact of patient-led broadly
collaborative effort

The severe limitations of existing tools to measure
the small but important improvements achieved
by those severely affected by DEEs are impedi-
ments to progress in therapeutic development for
rare diseases by all stakeholders:

- Families experience the limitations every
time they are involved in assessments,
which are unsuitable for capturing what
their children actually CAN do and only
continue to document what they canNOT
do. They recognize this effectively excludes
their children from meaningful participa-
tion in clinical trials — especially when
improvement in all important non-seizure
outcomes is anticipated.

- Multiple dedicated researchers are inde-
pendently studying and documenting the
challenges and characterizations of individ-
ual DEEs on affected individuals, but pro-
gress toward needed systemic improvements
has been limited.

- Clinicians are experiencing limitations of
tools to measure important changes in the
well-being or quality of life of their DEE-
affected patients. Physical, occupational,
and speech therapists, along with neuropsy-
chologists, are individually seeking to adapt
tools to approximate meaningful measures
of improvements or regression.

- Pharmaceutical companies are struggling to
improvise COAs for each new clinical trial
in an effort to capture critical non-seizure
outcomes important to participants and
their families. Yet, there has been no coor-
dinated effort to systematically address the
gaps in measurement that could threaten
approval for potentially transformative new
treatments.
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However, a coordinated effort to resolve the
problems has been lacking. The Inchstone Project
— a patient-led initiative — was created to address
this challenge and, in just 2years, has made sig-
nificant inroads in laying an evidentiary basis for
adaptation of existing instruments into an
Inchstone COA battery, validated to capture
small but meaningful improvement in the severely
affected DEE population.

It is both depressing and demoralizing as a
parent to be asked again and again to fill out
assessments that cannot capture the small but
meaningful abilities of my child. Every inchstone
of progress should be measured and counted,
especially when there are potential treatments
on the line. Working with the Inchstone Project’s
global group of leading, innovative researchers,
Industry leaders, and experts who are committed
to collaboratively pioneering this work is a
testament to how far we can go when we tackle
big problems as a community. GAC

The Inchstone Project has built a patient-led col-
laboration to address the problem across DEEs
with potential applicability to a wide range of dis-
ease-modifying therapies in the pipeline. The
project brings the passion, urgency, and deep
insight of families to the collaborative effort of
leading researchers, pharmaceutical companies,
clinicians, experts, and government specialists.
The team is driven by the urgency of families to
tackle the critical need to measure every inch-
stone but is informed and disciplined by the FDA
guidances and methodological rigor.

While the vision, urgency, and leadership for the
Inchstone Project emerged from a cross-DEE col-
laborative, the project’s success reflects the shared
vision and commitment by a wide range of other
essential stakeholders. COA researchers, pharma-
ceutical partners, and other experts each recognized
the clear benefits of a broad multi-stakeholder col-
laborative working in a pre-competitive space to rig-
orously develop/adapt measurement tools suitable
for capturing smaller but no less significant changes
in the DEE population. Precision medicine requires
precision measurement — and the Inchstone Project
is on track to create validated tools to ensure that
the small but meaningful improvements in those
severely affected by disease will be measured in

trials. This, we believe, will help bring more trans-
formative DMTs to the DEE community.
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Appendix

Abbreviations

COA  Clinical outcome assessment

CTRS Clinical trial readiness study

CVI Cortical (or cerebral)l visual impairment

DEE Developmental and epileptic
encephalopathy

DEE-P Developmental and Epileptic
Encephalopathy-Project

DMT  Disease-modifying therapy

DP-4  Developmental Profile, Fourth Edition

FDA  Federal Drug Administration

FFP Fit-for-purpose

GAS Goal Attainment Scaling

MCID Minimal clinically important difference

PAG  Patient advocacy group

PFDD Patient-focused drug development
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