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A Boost of Encouragement
n February, Vanderbilt hosted a southeast regional HD meeting in Nashville, TN.
We enjoyed meeting in person, and over 90 participants attended. The conference
focused on case-based discussions that encouraged a dialogue regarding how we
care for patients, and how we care for the carers.
I wasn’t prepared for the emotions that accompanied this face-to-face conference.
I had been so accustomed to zoom meetings, that I forgot the tremendous encouragement that comes from in-person meetings.
Only a couple of weeks later, I found myself in Palm Springs at the CHDI conference. Seeing
our colleagues from overseas was another boost of encouragement. During the difficult COVID-19
isolation, our passion for HD had not waned, nor had the enthusiasm for developing new treatments.
It’s in this backdrop that this Spring HD Insights edition arrives. We are fortunate to have
several interesting perspectives on HD and clinical research. Dr. Joel Perlmutter shares with us
his amazing journey with the FDA, and thoughts on the aduhelm controversy. We are fortunate
to hear his insights on this process, and the challenges we face with post-hoc analysis, treatment
approvals, and the current state of the FDA. Additionally, Dr. Jeff Long provides us a summary
of the HD-ISS staging system, which he presented at the CHDI meeting, and HD symposium.
This may offer a new roadmap for HD clinical trials. Finally, Dr. Chris Ross provides a comprehensive perspective on current HD trials, and this is a great article you can share with your
patients or at your next HD education day.
Of course, the personal stories of resilience, courage and leadership grab our attention, and the
perspectives from Erin Paterson and Jenna Heilman will inspire you.
May is HD awareness month. There is a lot happening! HSG elections, more in-person
meetings, and all the clinical work that pulls us in many directions. With this edition, I hope
you will be encouraged.
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The myHDstory™ platform was
developed in collaboration with
technology companies Grey
Matter Technologies (GMT)
and NeuroTargeting (NT). This
platform will help create:
4 A profile of patient-reported
experiences of what it is like
living with HD
4 Outcomes for clinical trials
based on symptoms that are
important to PAHD
O N LIN E STU D Y

Huntington Study Group Launches
New Online Study Platform
This article follows up our story from the
Autumn 2021 issue about an upcoming
pilot study (HD Insights, Volume 26,
“In Brief: Pilot Study – Making HD
Voices Heard”).

BY KEVIN GREGORY

On March 28, 2022, the Huntington
Study Group launched the Making
HD Voices Heard pilot study on the
myHDstory™ platform for select
participants in the United States.
After this initial soft-launch period,
the pilot will be further expanded with
a full U.S. public launch.

WHAT IS MYHDSTORY™?
myHDstory™ is an online
research project sponsored by
the Huntington Study Group
(HSG). It will help researchers
to understand how Huntington
disease (HD) affects patients,
care partners, and those at
genetic risk for HD. myHDstory™ was created as a research
study to enable People Affected by Huntington’s Disease
(PAHD) to report their symptoms and voice their priorities.

Kevin Gregory is the Senior Director of Education & Communications at the Huntington Study Group.
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4 A resource to enable PAHD
to easily participate in new
research
4A de-identified, shared
database for researchers to
help them understand what
PAHD feel and experience
4Publication of the results of
the research findings that will
be shared with participants, the
broader HD community, and
researchers around the world

BENEFITS OF AN
ONLINE PLATFORM
The myHDstory™ platform
helps address some critical
needs in HD research. As
we have seen over the past
two years due to COVID-19
restrictions, evolving research
to enable virtual access for
participants helps research
continue to progress with
limited or no disruptions.
This would have been nearly
impossible in past decades

due to limitations in access
to technology or the physical
limitations of the technology
itself, potentially stopping
research progress in its tracks.
Further to this point, research
platforms like myHDstory™
can help reach and engage HD
populations that are currently
underserved. In a 2017 publication1, it was estimated that
approximately 70% of all people
with or at risk from HD do not
see or have access to an HD care
specialist. Geographic specialty
care is extremely challenging.
The myHDstory™ platform seeks
to bridge that gap and provide
the ability for research participation to even more people in the
HD community.

DESIGNED FOR AN
EASY AND POSITIVE
USER EXPERIENCE
Modeled on the highly successful
Fox Insight platform used by the
Michael J. Fox Foundation for
Parkinson’s Disease participants,
myHDstory™ blends an intuitive
interface and straightforward
navigation with a secure backend system architecture that
meets stringent regulatory
requirements.
While benchmarks such as
Fox Insight are tremendously
valuable, every affliction has a
unique community functioning
around it. So, it was important
to make sure the voice of the
HD community specifically

WHERE TO FIND MYHDSTORY TM
Details about the myHDstory™ platform are available on the Huntington
Study Group’s website (https://huntingtonstudygroup.org/myhdstory).
Additional updates can be found by following the HSG social media
accounts on Facebook (@HuntingtonSG), Twitter (@HuntingtonSG),
Instagram, and LinkedIn. There are also dedicated myHDstory accounts
on Facebook, Twitter, and LinkedIn that you can follow to keep up with
the latest updates.

was included in the design
of myHDstory™. A family
advisory board was created to
further inform and guide the
development team’s approach,
and serve as the very first beta
testers of the platform.

WHAT’S NEXT FOR
MYHDSTORY?
Following the conclusion of the
pilot study, which is a web-based
pilot to start, there are numerous
plans in the works for the future
of myHDstory™. The first priority
is to assess feedback from pilot
study participants, which will
help inform future platform
enhancements to improve
upon the user experience. A
mobile app is in concurrent
development and testing, which
will provide additional methods
of access to the platform.
After that, new studies will be
considered, developed and
prioritized for release to serve
a variety of purposes – studies

with a specific and short-term
focus, studies that are ongoing
and longitudinal in nature,
studies for the additional HD
populations (presymptomatic,
at-risk, gene negative), and
studies for HD caregivers. All
of these will have the benefit of
allowing participants to engage
in important HD research from
the comfort and privacy of
home, requiring minimal time
commitment compared to
in-person visits.

Anderson, KE, Griffin,
J, Kinel, A, Shaikh, AR,
Olofintuyi, T, Ramirez, S
et al. Quality of Care for
Huntington’s Disease in the
United States: Findings from
a National Survey of Patients
and Caregivers. J Huntingtons
Dis. 2019;8 (4):509-519.
1

The Huntington Study
Group will also be looking to
gradually expand the reach
for myHDstory™ beyond just
participants in the United States,
including the potential to provide
localized content in multiple
languages. Making myHDstory™
a platform for the global HD
community is a long-term goal,
one that will require detailed
planning and coordination with
international agencies, due to
regulatory requirements that can
vary significantly by region.
S P R I N G 2 0 2 2 / . 05
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WHY MAY?
Of all the days or months, how
is it that May was chosen to be
the hub of HD awareness? For
that, we need to travel back to
the year 1992, just one year
before the discovery of the HD
gene by Dr. Nancy Wexler and
her team in Venezuela.

May is Huntington’s
Disease Awareness Month
BY KEVIN GREGORY

As part of our Spring issue, HD Insights is proud to recognize and
celebrate Huntington’s Disease Awareness Month throughout the
month of May. While the fight to treat and eventually cure HD never
stops, May is specifically set aside to focus on raising global awareness of the
disease and to celebrate all those impacted by HD.

GOING BLUE IN SUPPORT OF HD
All across the globe, you can find events that celebrate HD Awareness Month.
From advocacy organizations to research institutions and the pharmaceutical
industry, HD Awareness Month is a focal point for planned events, celebrations,
and outpouring of support for the HD community. A blue ribbon helps visually
signify recognition of our shared fight, while the color blue is prominently featured in social media messaging or events such as building light-ups.
. 06 / H D I N S I G H T S

It was on May 18, 1992, that
United States President George
H. W. Bush signed a proclamation declaring May as National
Huntington’s Disease Awareness
Month, and the tradition began.
We have included the full text of
that proclamation at the end of
this article.
Since then, the next 30 years
have seen some of most
incredible progress against
the disease, from foundational
scientific knowledge to novel
new therapies, and a focus on
improving quality of care.

FINDING EVENTS AND
RAISING AWARENESS
Looking for an event near you to
get involved with? The best places
to start are with HD advocacy
organizations. Groups such as
HDYO, Help 4 HD, Huntington
Society of Canada, European
Huntington’s Association, EHDN,
HD Reach, and HDSA are all
great starting points. Most have
planned events, be they in-person
or virtual, that you can get
involved in or have connections
to local chapters holding HD
Awareness Month activities.

A Proclamation
PROCLAMATION 6438—NATIONAL HUNTINGTON’S DISEASE AWARENESS MONTH, 1992
By the President of the United States of America

H

untington’s disease is an insidious, hereditary
neurological disorder that causes the gradual
deterioration of one’s ability to speak, move and
think. The National Institute of Neurological
Disorders and Stroke reports that some 25,000 Americans
have Huntington’s disease, and that each of their children
has a 50 percent chance of inheriting the defective game
that is associated with it.
One of the tragic facts about Huntington’s disease is that
it usually becomes manifest in the middle years, after an
individual has established a career and a family. The estimated 125,000 Americans who are at risk of developing the
disease may spend years anxiously awaiting the appearance of
symptoms, such as tics, lapses in memory, and unsteadiness.
If an individual develops Huntington’s disease, the resulting
dementia, slurred speech, and uncontrollable movements
progressively worsen. For those fortunate not to develop the
disorder, Huntington’s disease can nevertheless take an emotional and financial toll as they care for stricken loved ones.
Today, patients and their families have just cause for hope; a
new era of discovery is unfolding in research on Huntington’s
disease. Members of the biomedical research community are
aggressively pursuing studies to identify the exact location
of the gene associated with Huntington’s disease and to

learn how it functions in the body. Once the gene is located
and its mechanism of action is exposed, scientists will be
able to analyze and possibly to correct the defect, thereby
conquering Huntington’s disease once and for all. Until
scientists achieve these goals, however, affected individuals
and families will continue to need to our understanding and
our support.
In order to enhance public awareness of Huntington’s
disease and to express concern for those affected by it, the
Congress, by Senate Joint Resolution 251, has designated
May 1992 as “National Huntington’s Disease Awareness
Month” and has requested the President to issue a proclamation in observance of this month.
NOW, THEREFORE, I, GEORGE BUSH, President of the
United States of America, do hereby proclaim May 1922
as National Huntington’s Disease Awareness Month.
I encourage all Americans to observe this month with
appropriate programs and activities.
IN WITNESS WHEREOF, I have hereunto set my hand this
eighteenth day of May, in the year of our Lord nineteen
hundred and ninety-two, and of the Independence of the
United States of America the two hundred and sixteenth.
GEORGE H. W. BUSH

https://huntingtonstudygroup.org/hd-insights-podcast
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A New Champion
for HD Youth

I

n August, HDYO welcomed Jenna Heilman
as their new Executive Director. In true HD
community fashion, Jenna has become an
impassioned champion of the mission to
connect HD youth (ages 35 and under) and empower
them with the information, tools and guidance to
be effective self-advocates. She is also focused on
facilitating more conversations to engage young
people in clinical research and a registry that feeds
quality information about juvenile-onset HD to the
HD research entities.
Heilman came to HYDO after nearly five years at
the helm of Head for the Cure Foundation, which
raises funds to support brain tumor research. There,
she focused on fundraising and creating support
and advocacy programs for patients and caregivers.
After seeing the organization through the heart of the
pandemic, the time seemed right to turn to other rare
disease non-profits, linking up with HDYO.
“There’s just not enough known about Huntington’s
disease. The fact that we really focus on helping
young people through their journey fits with my
personal passion, so I got connected. It’s been a
fantastic and whirlwind seven months,” she said.
Heilman talks about the myriad ways HDYO
reaches and connects people internationally, from
their website that provides articles, videos, links to
resources, to their partnerships with social workers
and the medical community, camps and in-person
events, and support for organizations that are doing

work in countries across the globe.
“HDYO is the hub for all of this
and for sharing information about
how young people are impacted by
HD. My role is to hold the umbrella
over all these initiatives and
programs,” Heilman said.
HDYO is celebrating its 10th
year in 2022. Heilman relates how
founder Matt Ellison, whose father
had HD, had tried unsuccessfully
to find resources and support as
a young person and was inspired
to start an organization that filled
these yawning gaps. He connected
with BJ Viau (who later served
as HDYO chairman) and the
organization was born.
“No one was talking about
Huntington’s disease impacts on
young people. It was just not even

“HDYO is the hub for all of this
and for sharing information
about how young people are impacted
by HD. My role is to hold the umbrella
over all these initiatives and programs.”
JENNA HEILMAN
. 08 / H D I N S I G H T S

a focus. HDYO addresses the fact
that young people and children
need to understand what’s going
on, and why is my mom or my
dad changing so much, and why
are they acting like a different
person? Also, we educate them on
empowering themselves to have
the right information to answer
questions about the genetic testing
process, genetic counseling and
other important decisions. How
can I help myself? What is my
experience as a caregiver, and how
can I be the best I can be for my
loved one and also protect my own
right to live my life?”
Heilman and the HDYO board
met in late March to develop
their strategic plan for the postpandemic/endemic future. One of
the new components is building
up their global juvenile onset HD
registry, JOIN-HD, just launched
earlier this year.
“JOIN-HD is a global registry
where caregivers and patients can
self-enroll and let us know what
their experience has been like with
juvenile onset HD,” Heilman says.
“We’re trying to connect this community, find out where everybody
is located, understand what those
unmet needs are and then use that
information, through our research

committee, to communicate it to
pharmaceutical companies for
future drug development and to
support clinical trials. That really
has never been done. This would
be the first global registry focusing
on juvenile onset HD.”
Breaking Down Barriers, another
program recently launched, aims
to defuse the stigma around HD,
and particularly around clinical research participation. This program
was introduced with two videos,
available on social media, on drug
development and clinical trials,
following young people as they participate in Enroll-HD. Future plans
include a behind-the-scenes tour of
a research lab, tools to access HD
research, experiences of a young
caregiver, and a series on how to
speak to children about HD.
“We find that there are a lot of
misconceptions or just kind of a
curtain over information about
the back end of clinical trial
development,” she said.
HDYO is partnering with HDSA
on a mentorship program that
trains young people to become
mentors and pairs them up with
mentees in their community for a
peer-to-peer support system.
HDYO also provides ageappropriate educational resources
online that include the choices
around genetic testing, family
planning, and what it’s like to be in
a family impacted by HD .
“We want to do anything we can
to help empower young people
to make those decisions that are
best for them. We’re going to be
there to provide education and
perspective,” she said.
When asked about the group’s
immediate challenges, Heilman
points to the transition from
the “pandemic” years of virtual
communications to the “endemic”
years ahead. She says HDYO is at
an inflection point at this 10-year
mark to really establish a strong
identity and define themselves in
the post-pandemic future.

“The last two years have been
about just trying to make it through
the pandemic and adjusting to
virtual platform, and now we have
the luxury of some time to really
sit down to look at what worked
out well. What can we bring back
from before? What do the next
couple of years look like? While
virtual conferences have served
to bring more people together
internationally, in rare diseases,
nothing replaces the in-person
contact, and plans are underway
for how to bridge that gap.”
She points to the board and
ambassadors as providing the broad
perspective of how HDYO can
expand efforts to fulfill unmet needs
of other organizations and vice
versa, and finding areas for pooling
resources and collaborating.
“Where is there room for
collaboration? Where can we add
new programs that are meeting
something that’s just not getting
done right now? So that’s really
what we’ve looked at in our
strategy meeting,” she said.

4LEARN

Heilman is joined by two other
new staff members this past
year: Rebecca Mason, Registry
Coordinator, and Jenna Shea, who
facilitates the mentorship program
along with the HDSA.
“The team of volunteer committee members and international
ambassadors has also grown with
the addition of a world-renowned
scientific oversight committee for
the JOIN-HD registry,” she said.
“We also have a phenomenal
research committee that helps
provide insight to JOIN-HD and
the mentorship program while
also presenting at international
conferences. Moving forward, we
plan to work with IRBs so that our
research can be published.”
Heilman says HDYO’s work all
comes down to simple principles
and an overarching advocacy goal.
“I like to say we are teaching
young people both ‘Big A’ and
‘little a’ advocacy. ‘Big A’ is about
advocating for the whole community,
and ‘little a’ is about advocating for
themselves,” Heilman said.

MORE

HTTPS://EN.HDYO.ORG
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BY LISE MUNSIE, Ph.D.

1
Compounds with
Repurposing
Potential

Lise Munsie, Ph.D., is Senior Development Manager and Project
Leader, Pluripotent Stem Cell Therapies at CCRM, a Canadian, notfor-profit group that is focused on developing and commercializing
regenerative medicine, cell and gene therapy technologies.

A common method of drug discovery is leveraging known and
safe drugs and compounds and testing if they have desirable
effects in a chosen disease system. Two recently published
manuscripts tackle novel drug discovery for Huntington’s disease
(HD) using this method, resulting in exciting potential new drugs
for treatment.
In one study, a group investigated a large library of compounds,
looking for drugs that selectively bind mutant huntingtin (mHTT)
and then investigating if this binding has desirable outcomes on
pathogenesis in models of HD.1 In the screen, the group identified
twenty-one compounds that bind mHTT. After identifying these
compounds, a second screen was done on a cellular model of HD
to see if cytotoxic effects were decreased. The group found that five
of the 21 compounds led to decreased cytotoxicity when cells were
exposed to potentially clinically relevant doses of the compounds.
Four out of five of these compounds had effects only in cells with
mHTT (specific) whereas one drug had effects in cells expressing
wildtype HTT (non-specific).
The authors only moved forward with additional studies using
the compounds that were specified. These compounds were:
desonide, bazedoxifene, loratadine and iloperidone. For the next
stage of screening, the selective drugs were used on mouse models
of HD to assess downstream effects in a living organism. Desonide
outperformed the other drugs in terms of behavioral rescue in HD
mice after treatment. Subsequent molecular studies indicated that
the mechanism of action of desonide was through allele-selective
binding to mHTT, leading to increased proteasomal degradation of
mHTT. This may be induced by an increased polyubiquitination of
the K6 site on the protein which occurs when desonide binds it.
Mutating the K6 site on mHTT abolished the ability of desonide to
bind mHTT and therefore inhibits its positive effects.
Desonide is already FDA approved for other uses. Further studies
need to be done to assess the proper delivery method of this drug
to see if it can be used in clinical trials in HD.
Branaplam – from SMA to HD Applications?
In another study, researchers identified a drug called
branaplam as a potential therapeutic treatment for HD.2
Branaplam was developed to treat children with spinal muscular
atrophy, and works by decreasing the disease protein levels
through altering the gene transcription of the SMN2 gene.
Branaplam affects the gene by promoting the splicing in of what
the authors call “pseudoexons,” which are pieces of RNA that
do not normally, but can, become part of the gene, depending

The group found that five of the 21 compounds led to decreased cytotoxicity when cells
were exposed to potentially clinically relevant doses of the compounds.”
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on their pre-existing sequence.
The change in the normal genetic
sequence caused by the splicing of
these pseudoexons generally results
in a change in the sequence of the
gene leading to its silencing.
While investigating how branaplam
may affect other transcripts, using
a human neuronal cell-line and a
technique called RNA-seqeuencing,
the authors identified HTT as a
transcript spliced by branaplam.
Most genetic changes caused by
branaplam appear to be reversible,
however the authors found that
in this neuronal cell type the HTT
gene remained altered even after
the drug was washed out of the
system, and the alteration led to
lowering of HTT protein. The authors
tested branaplam in two HD patient
fibroblast lines, confirming these
findings, and further optimizing the
treatment. Ninety-six hours of drug
treatment led to a 70% decrease in
the mHTT protein level.
The authors then tested the drug in
a mouse model of HD that expresses
full length human mHTT. Oral dosing
of the mice led to the splice variation
in the cortex, striatum, thalamus and
cerebellum. After a 16 dose regime,
the decrease of mHTT detected in the
CNS indicated that lowering levels
should have therapeutic benefit, and
HD mice dosed over time started to
show motor improvements.
Authors obtained blood samples
from infants with SMA Type I being
treated with branaplam, and the whole
blood showed a decrease of HTT
transcript. Since branaplam is already
an FDA-approved drug with the ability
to cross the blood-brain barrier, this
is an incredibly promising lead for a
drug candidate to lower mHTT, which
is already thought to be a promising
therapeutic avenue for HD.

Most genetic changes caused by
branaplam appear to be reversible,
however the authors found that
in this neuronal cell type the HTT
gene remained altered even after
the drug was washed out of the
system, and the alteration led to
lowering of HTT protein.

Song, H et.al. (2022) Suppression of toxicity of the
mutant huntingtin protein by its interacting compound,
desonide. PNAS 119:10 1-12
1

Keller, C.G et.al. (2022) An orally available,
brain penetrant, small molecule lowers huntingtin
levels by enhancing pseudoexon inclusion. Nature
Communications. Doi.org/10.1038/s41467-02228635-6
2
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“Doctored” Stem Cells Improve Clinical Symptoms,
Reduce mHTT Expression in Rodent Models
Harnessing the power of regenerative medicine using stem cells is at
the forefront of current efforts in many fields of biomedicine. Stem cells
are powerful cell types that can become any cell type in the body. Stem
cells can come from a human embryo (human embryonic stem cells
(hESC). Or they can come from an adult tissue after being manipulated
by scientists using a technique called reprogramming, resulting in
human-induced pluripotent stem cells (hiPSCs). Using stem cells to
replace degenerated portions of the brain is being explored for many
neurodegenerative diseases, including Huntington’s Disease (HD).
Because stem cells can become any cell of the body, one group
is testing whether directly injecting hESC into parts of the brain that
require regeneration would be an effective therapy for HD.1 The group
injected hESC into a rat model of HD where viral injection of mutant
hungtingin (mHTT) led to site-specific neural degeneration. The group
tracked the cells after injection, using magnetic resonance imaging
(MRI) and using the contrast agent, superparamagnetic iron oxide
nanoparticle (SPION). This is a non-invasive way to track the stem cells
over time by imaging the rats at two-week intervals after treatment.
The group found that the hESC transplant improved motor
behaviors, and by imaging the cells, found that the stem cells migrated
to areas of mHTT-induced damage. Staining of neuron-specific markers
indicated that the transplanted stem cells may be differentiating into
neurons at the site of damage, which would account for the behavioral
rescue the treatment provided. This study proves that stem cell
transplants can have the desired positive outcome in HD, potentially
even reversing harmful effects after the disease onset has occurred.
There are two challenges with the approach of using hESC to
regenerate areas of degeneration in HD. First of all, hESC would come
from donor tissue and would likely, in the long term, be rejected by the
transplant recipient. This would mean it is either not a long-term solution, or the patient would need to be on lifelong immunosuppressants.
The second issue is that delivering unedited iPSC can be unsafe. Not
every stem cell will turn into a neuron, but could migrate anywhere in
the body and become any cell, include potentially cancerous cells. To
avoid these issues, scientists can turn cells from the patient into iPSC,

The group found that the hESC
transplant improved motor behaviors,
and by imaging the cells, found that
the stem cells migrated to areas of
mHTT-induced damage.”
. 12 / H D I N S I G H T S

which means the stem cells are their
own cells (autologous) so there will
be no rejection. Scientists can then
differentiate the iPSC into neurons
before transplant.
A second study attempts using a
different approach: they use iPSC
cells that were reprogrammed from HD
donor cells, and then differentiate the
cells into neural precursor cells (NPC)
prior to implantation.2 The problem
with this approach is that the NPCs
implanted in the brain will still be
expressing mHTT, since they came from
the HD patient, and would therefore
likely degenerate overtime. To stop
this from happening, the group aims
to silence the expression of HTT in
the stem cells prior to differentiating
them to NPC and transplanting them
in their model system. However,
decreasing all HTT expression stops
the cells from differentiating into
neurons appropriately, so the group
had to selectively decrease mHTT. To
selectively decrease the expression of
mHTT, the group uses the CRISPR/
Cas9 technology to silence the
SUPT4H1 gene, which is a gene that
selectively supports the transcription of
long trinucleotide repeats and should
therefore, if silenced, preferentially lead
to decreased expression of mHTT.
After silencing SUPT4H1 (edited
cells) the group found decreased
expression of mHTT without affecting
wildtype HTT, and the cells could still
differentiate into neurons. The group
transplanted NPCs that were derived
from either unedited iPSC or edited
cells into the YAC128 HD transgenic
mouse model. They found that when
transplanted, the edited cells improved
motor function and had an increased
propensity to differentiate into mature
neurons after transplantation.
This proof-of-concept study furthers
the research of using stem cell transplantation to treat HD, with a path forward to
transplant NPC-differentiated autologous
stem cells that have a decreased expression of mHTT into HD patients.
Islam, J et.al. (2021) Transplantation of human
embryonic stem cells alleviates motor dysfunction
in AAV2-Htt171-82Q transfected rat model of
Huntington’s disease. Stem Cell Research & Therapy
12:585
1

Park, H.J et. al. (2022) SUPT4H1-edited stem
cell therapy rescues neuronal dysfunction in a
mouse model for Huntington’s disease. Regenerative
Medicine 7:8
2

The authors conclude
that SIP has a normal
function in regulating
the levels of HTT in the
cell, and the decrease in
SIP activity caused by
its dimerization in the
presence of mHTT leads
to mHTT aggregation.”

3
mHTT Aggregation and SIP
A well-known hallmark of Huntington’s Disease (HD) is the accumulation of the mutant huntingtin
(mHTT) protein into aggregates in cell types prone to degeneration. It is hypothesized that the formation
of these aggregates may be involved in disease pathogenesis through inhibiting the function of other
proteins, altering transcription across the transcriptome, and leading to eventual cellular degeneration.
Understanding what cellular mechanisms are involved in the formation of mHTT aggregates and using
this knowledge to find ways to break up these aggregates may have therapeutic benefit.
Understanding the molecular mechanisms of proteins involved in the aggregation pathway may lead
to cellular pathways scientists can target. Calcium homeostasis is disrupted in the presence of mHTT
and a number of proteins involved in the calcium signalosome have been found to be upregulated in a
mouse HD model. One of these proteins is call Siah1-interacting protein (SIP). SIP has many cellular
functions, including regulation of protein degradation through the facilitation of a molecular signal called
ubiquitination. A recent manuscript investigated if SIP has any involvement in the normal degradation
of HTT, which is known to have its degradation modulated by ubiquitination.1 SIP has the ability to
dimerize, and when it does, it has less of a function in protein degradation.
The authors found that SIP can interact with both wildtype HTT and mHTT. When examining protein
extracted from the brains of HD mice, the authors found a four-fold increase in the amount of dimerized
SIP compared to wildtype mice.
To see how SIP affects aggregation, the authors switched to a cellular model. They found that when they
overexpressed SIP in the cellular model, there was a decrease in mHTT aggregation and an increase in
autophagy, a cellular mechanism responsible for degradation of proteins. They then mutated SIP in such a
way that would enhance its dimerization and found that when SIP was dimerized, like it is in HD mice, it
can no longer function to increase the degradation of mHTT, that leads to increased aggregate formation.
The authors conclude that SIP has a normal function in regulating the levels of HTT in the cell,
and the decrease in SIP activity caused by its dimerization in the presence of mHTT leads to mHTT
aggregation. They posit that finding a way to stop SIP from dimerizing and allowing it to maintain its
normal function (therefore leading to less aggregate formation) may be therapeutically beneficial.
Exploring the Connection Between Aggrephagy and Neurodegeneration
Another recent paper focused on identifying and characterizing proteins that regulate aggrephagy, the
process by which the cell specifically degrades aggregated proteins through autophagy.2 Aggrephagy is
thought to be affected in all diseases where protein aggregation is involved in pathology, however the

mechanisms behind aggrephagy and
how aggregated proteins are selected
for autophagy is unknown.
The authors in this study used HD
models as one of their case studies.
Through elegant molecular studies
involving the over-expression of mHTT
constructs to form aggregates or
inclusion bodies (IB), the scientists
identified a protein called TriC subunit
chaperonin-containing TCP-1 subunit
2 (CCT2), with a specific function
in aggrephagy. CCT2 localizes to the
mHTT-induced IBs in cellular models.
The authors go on to molecularly define
how CCT2 functions in aggrephagy,
which is different than most classical
autophagy pathways.
Other studies have shown a decreased
level of CCT2 in HD brains which
may contribute to neurodegeneration.
Finding a way to increase or stabilize
the expression of CCT2 is another target
scientists can use when trying to treat
HD by increasing the degradation of the
harmful mHTT aggregates.
Latoszek, E et.al. (2022) Siah-1-interacting protein
regulates mutated huntingtin protein aggregation in
Huntington’s disease models. Cell and Bioscience 12:34
1

Ma, X. et al. (2022) CCT2 is an aggrephagy receptor for
clearance of solid protein aggregates. Cell: 185: 1-211
2
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The Huntington’s Disease
Integrated Staging System (HD-ISS)

A New Staging System
for More Targeted

Research

The HD-ISS is based on a biological definition of
HD that considers the full course of HD starting
at birth, and provides an evidence-based staging
Jeffrey D. Long, Ph.D.
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system that fills a gap in HD clinical research.

S P R I N G 2 0 2 2 / . 15

Clinical Research

The Regulatory Science Forum
used a formal consensus
methodology to consider which
prognostic biomarkers, signs,
and symptoms of HD would be
best for defining stages.
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I

n a recent symposium at Vanderbilt University
Medical Center (Nashville, TN), Jeff Long, Ph.D,
Professor of Psychiatry and Professor of Biostatistics
at the University of Iowa, presented an overview of
a newly proposed staging system for HD: the HD
Integrated Staging System (HD-ISS).
Long is one of the academic members of a larger working
group formed under the auspices of the Critical Path Institute
(C-PATH), a non-profit that advances regulatory science
opportunities. The HD Regulatory Science Consortium
(HD-RSC), a precompetitive C-PATH initiative, created
the Regulatory Science Forum working group (RSF), which
includes industry and academic representatives (Long being
among them).
The RSF was tasked with generating the new evidenced-based
HD-ISS. The group used a formal consensus methodology to
consider which prognostic biomarkers, signs, and symptoms of
HD would be best for defining stages. Empirical data analysis
was used to calculate healthy-control-based landmark variable
cut-offs for stage classification and to internally validate the
framework.

C-PATH Aims to
Streamline Research
and FDA Consideration
C-PATH is a non-profit, public-private partnership with
the US Food and Drug Administration (FDA), created in
response to the FDA’s Critical Path Initiative program
in 2005. C-PATH works to accelerate and de-risk
the medical product development process for many
diseases, including Huntington’s disease. A working
group under the auspices of C-PATH launched the
development of the HD staging system described here.
This staging system is just part of C-PATH’s portfolio.
C-PATH works to speed up product development using
a collaborative model specific to the unmet needs of
a disease area, such as developing improved patient
selection criteria for clinical trials and improved patientcentered outcome measures. C-Path attempts to build
consensus among participating members from industry
and academia with regulatory participation and iterative
feedback.

Recently, the RSF completed the initial work on the
new system, which will be detailed in a soon-to-be-released
professional publication (a preprint is freely available at
MedRxiv, Huntington’s Disease Integrated Staging System
(HD-ISS): A Novel Evidence-Based Classification System
For Staging).

Specifics of the Staging System

Dr. Long presented the details of the HD-ISS, which
starts at birth with Stage 0 (“Huntington’s Disease”) in which
individuals have CAG ≥40, but before they have any detectible
changes. Stage 1 (“Biomarker of Pathogenesis”) is marked
by brain atrophy, which is reached after dropping below an
age-specific volume threshold for the caudate or putamen (this
is prior to clinical signs/symptoms). Stage 2 (“Clinical Sign
or Symptom”) is HD signs/symptoms, which is reached after
surpassing thresholds for either the Total Motor Score or the
Symbol Digit Modalities Test. Finally, Stage 3 (“Functional
Change”) is marked by functional decline, which is reached
after dropping below thresholds for the Total Functional
Capacity or the Independence Scale.

BENEFITS OF
HD STAGING SYSTEM
Classifies patients into homogeneous groups
that share similar expected outcomes
Unifies research terminology for HD
Facilitates the gathering and accumulation
of evidence across studies
Provides a framework for intervention before
clinical motor diagnosis
Provides possible new endpoints for clinical
research, such as transition into Stage 3
(functional loss)

A preprint of the RSF’s initial work
on the new system, Huntington’s
Disease Integrated Staging System
(HD-ISS): A Novel Evidence-Based
Classification System For Staging,
is freely available at MedRxiv.
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Motivation for the Staging System

Long says that a major motivation for the new staging
system was to enable the planning of clinical trials earlier in
HD progression.
“To date, HD clinical research has been structured around
clinical motor diagnosis, which occurs late in the disease,” he
said. “There is ample evidence that changes occur many years
prior to clinical manifestation. The goal was to have the staging
system reflect the early changes, with the hope that eventually
clinical trials might be planned in earlier stages, such as Stage
1. This would allow the development of trials for testing
preventative interventions that might be effective prior to
clinical manifestation.”
Another motivation was to establish clear criteria that can
be used for clinical trial planning.
“We wanted to remove ambiguity about the types of cases
and stages of disease that might be included or excluded from
a clinical trial.”

THE NEW STAGING SYSTEM IS:
A model that includes both a research
definition and a staging system
A framework for researchers to use to
analyze data
A means of helping drug companies
formulate inclusion criteria for a trial

Developing the Staging System

Long explained that the Regulatory Science Forum used
the NIH consensus methodology in developing the HD-ISS.
All published HD research studies were surveyed to identify a
pool of potential landmarks for defining the stages. The initial
pool was reduced by considering landmarks that were from
longitudinal studies with a sufficient sample size and showed
prognostic value. The final set of landmarks was selected based
on a consensus among the members of the RSF.

THE NEW STAGING SYSTEM IS NOT:
Diagnostic criteria
Clinical guidelines

TABLE 1 Conditions for Stages
CONDITIONS (LANDMARKS)

STAGE 0

STAGE 1

STAGE 2

STAGE 3

CAG ≥ 40

Yes

Yes

Yes

Yes

Putamen or Caudate Atrophy

No

Yes

Yes

Yes

TMS or SDMT Signs/Symptoms

No

No

Yes

Yes

TFC or IS Loss

No

No

No

Yes

“We wanted to remove ambiguity about the types of cases and stages of disease
that might be included or excluded from a clinical trial.”
JEFFREY LONG
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Once the landmarks had been identified, analysis was
conducted using the data sets from four HD repositories:
ENROLL-HD, IMAGE-HD, PREDICT-HD, and
TRACK-HD. Three-quarters of these patients had multiple
research visits, which allowed the inclusion of data on their
progression over time.
The first goal of the analysis was to establish cutoffs for
reaching a stage. This analysis used only healthy controls, so
that the cutoffs were CAG-independent. The second goal was
to assess the internal validity of the HD-ISS, especially the
success of classification.
“The results of the analysis were positive, showing rates of
correct classification on par with staging systems in Alzheimer’s
and Parkinson’s disease,” Long said.
Long cautioned that the system is for research purposes and
not for clinical practice.
“The system does not affect how a doctor would diagnose
a patient,” he said. “The tool is also not meant for diagnostic
criteria or clinical guidelines, such as qualifying someone for
disability.”

Benefits for Drug Developers

The ability to isolate populations in different stages has
multiple benefits for clinical trials. For example, in the
recently suspended tominersen trial, an earlier progression
subgroup was identified as potentially benefitting from
lower dosing. Identifying appropriate treatment populations
has benefits.
“Placing the subgroup within the HD-ISS can help to define
the window of progression that might be beneficial for future
trials,” he said.

“The system does not affect
how a doctor would diagnose
a patient. The tool is also not
meant for diagnostic criteria
or clinical guidelines, such
as qualifying someone for
disability.”
JEFFR E Y L O N G

What’s next?

The next step in Long’s work is to apply the staging system
to patients in ENROLL-HD, the largest database in the HD
community. Researchers often rely on that database for the
planning of clinical trials, and it will facilitate the use of the
system to stage the 20,000+ people in that database.

Thanks to the HD Community

Long expressed his gratitude to the community of HD
patients and their families. He is impressed by the scores
of volunteers for the naturalistic studies, and stressed how
important this is for helping to characterize how the disease
changes over time.
“Because of the willingness to participate in research studies,
our knowledge database in HD is large compared to other
diseases. Researchers can make good use of such information,
which we hope will bring us closer to benefits for the HD
community.”

•

. 20 / H D I N S I G H T S

What Does the HD-ISS Leave Out?
PSYCHIATRIC VARIABLES
Depression, anxiety, aggression
Apathy: Best progression candidate, but limited
[Schobel et al., 2017]

“Because of the willingness to
participate in research studies,
our knowledge database in
HD is large compared to
other diseases. Researchers
can make good use of such
information, which we hope
will bring us closer to benefits
for the HD community.”

Aggression, arguably important for caretakers
[Brownstein et al., 2020]

ALTERNATIVE BIOMARKERS
Neurofilament light chain (NfL) [Byrne et al., 2017]
mHTT, total tau, YKL-40, glial fibrillary acidic
protein, interleukin-6 & -8, neurogranin,ubiquitin
carboxyl-terminal hydrolase L1, etc.
Challenge: We need lots of longitudinal data on
controls and cases

JEFFREY LONG
FIGURE 1 HD Integrated Staging System (HD-ISS)

STAGE 0: HUNTINGTON’S DISEASE
STAGE 1: BIOMARKER OF PATHOGENESIS
STAGE 2: CLINICAL SIGN OR SYMPTOM
STAGE 3: FUNCTIONAL STAGE

STAGE 0

STAGE 1

STAGE 2

STAGE 3
mild

CAG ≥ 40

Landmarks:
Putamen Volume
Caudate Volume

Landmarks:
Total Motor Score
Symbol Digit
Modalities Test

moderate

severe

Landmarks:
Total Functional Capacity
Independence Scale

TIME
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Integrity
SAFEGUARDING THE

of Clinical Research
An hour with Joel S. Perlmutter, M.D.

D

r. Perlmutter has frequently made scientific news for
his work in movement disorder research. Recently,

however, he made national news for the bold stand
he took against the FDA when they approved

aducanumab (Adulhelm) for Alzheimer’s disease.

Dr. Perlmutter talked with the HD Insights editors about that decision,

the environment that may encourage biased decisions and shortcuts to

approval, and the illogical leaps that too often characterize how research
Joel S. Perlmutter, M.D.

is interpreted today. He also offers advice to the HD community on

how to navigate this environment, protect research integrity, and protect
patients from thinly tested or prematurely approved therapies.

Joel Perlmutter, M.D., is a member of the Huntington Study Group. At Washington University in St. Louis, he is Head of Movement Disorders and the Elliot
Stein Family Professor of Neurology, Professor of Radiology, Neuroscience, Physical Therapy and Occupational Therapy, and also serves as Director of both
the American Parkinson Disease Association Advanced Research Center for Parkinson Disease and the Huntington Disease Center of Excellence.
He leads a research group that focuses on biomarker discovery, and studies of the pathophysiology of Parkinson disease, dystonia and related conditions.
His research spans basic, translational and patient-oriented studies. He has had continuous NIH funding for 37 years and has published more than 350
peer-reviewed manuscripts.
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One of the things our readers love about HD Insights is just
learning about interesting people in the Huntington’s disease
community, and you are certainly one of them. I think a lot of
us really applauded your integrity with the decision to leave the
FDA advisory committee. Would you tell us why you resigned?

Y

es! It was a 15 minute decision. I was serving on an
11-person Scientific Advisory Committee to the FDA.
Our purpose was to advise the FDA on whether the
research evidence on Biogen’s aducanumab for Alzheimer’s
disease was sufficient to approve the drug. We looked at the data
and there was no evidence of clinical benefit. Ten of us said “no,”
and one person was “uncertain.” Several months later, we came
to find out that the FDA approved the drug, based on a subset
of patients showing reductions in amyloid plaques in the brain,
measured with PET scanning.
I quit the committee on the spot, not because they didn’t take
our advice (that should not be a requirement), but because they
clearly and rather astoundingly made the wrong decision from the
standpoint of research interpretation.
There were four serious problems with it: 1) the approval was
based on post-hoc analysis of a surrogate endpoint in a subset
of patients, 2) PET measurement of amyloid plaque in the
brain does not have a proven causal relationship with AD signs
and symptoms, 3) according to the FDA’s own biostatistician,
the change in this PET measurement did not relate to any

I quit the committee on the spot, not
because they didn’t take our advice
(that should not be a requirement),
but because they clearly and rather
astoundingly made the wrong
decision from the standpoint of
research interpretation.
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clinical benefit in this study, and 4) the drug’s side effects were
frequent and potentially serious.

Can you elaborate on each of these problems?

S

ure, let’s take the first. Amyloid plaque volume was not
the primary endpoint of the study. The primary endpoint
was clinical benefit in terms of reduced or deferred signs
and symptoms of Alzheimer’s, and taking all of their data together,
there was no significant evidence of clinical benefit.
Further, amyloid plaque, measured with PET, was only done
in a subset of patients, and this did not relate to clinical benefit in
these patients. Biogen and the FDA tried to argue that the drug
had modest benefit if they only looked at some of the participants
in this study. That is called a retrospective review of the data rather
than the planned analysis. If you are doing post-hoc cherrypicking, you can use those findings as the basis for a new clinical
trial to test the drug in a new group of patients. But to draw
conclusions without that new prospective study is dangerous.
It’s like when I drive down the highway here in Missouri, I
see all these bullet holes in the center of these targets on barns or
stop signs, and that is because people shot the bullets and went
back and drew the targets. That is what a retrospective analysis
does. We have to guard against drawing targets after the data are
collected. That does not provide proof of effectiveness.
On the second and third points, it is easy to jump to the
conclusion that reducing amyloid plaque means you are affecting
the disease. The rationale for their approach in this case is based on
the very rare types of Alzheimer’s disease caused by known genetic
mutations that directly lead to build up of amyloid in the brain.
Although people with sporadic Alzheimer disease (the 99% of
people with AD who do not have a known genetic mutation) have
such amyloid plaque in their brains, it remains uncertain whether
those plaques actually cause brain damage.
Alternatively, amyloid plaque could be a protective response
to the disease pathology. Some investigators believe that Lewy’s
bodies may have the same role in Parkinson’s. We just don’t know.
Similarly, in Huntington’s disease, it is tempting to assume that
lowering the biomarker mHtt as measured in the spinal fluid
would be curative, but studies have yet to bear this out.

Conditional approval and emergency authorization of drugs
that affect biomarkers without evidence of clinical benefit
should be avoided, or at least approached with great care.

. 24 / H D I N S I G H T S

My concern has to do with the use of biomarkers — which
are markers of some underlying disease process. While some
biomarkers can reflect brain dysfunction, they may not reflect
the cause of that dysfunction. The way I tried to explain it to a
congressional committee was, if you go into a cemetery and see
headstones, those are biomarkers of people who are dead. If you
then remove the headstones, you remove the biomarker of the
dead people, but they do not come alive again. That’s the problem.
Amyloid plaque may just be a biomarker of where something bad
has occurred.
Again, in Huntington’s, we don’t know that lowering mHtt
or reducing the brain aggregates from the abnormal huntingtin
protein has a clinical benefit. There was a HD mouse model
study done years ago showing that if you reduced the aggregates,
you enhance rather than reduce toxicity. So administering a drug
that reduces aggregates could, in fact, be a dangerous approach.
We don’t know, and so conditional approval and emergency
authorization of drugs that affect biomarkers without evidence
of clinical benefit should be avoided, or at least approached with
great care.
The fourth point speaks for itself. When you are dealing
with desperate families faced with a devastating disease, their
willingness to take risks is high, and as physicians, it’s our job
to educate and protect them from risks of severe side effects,
especially when there is no proven upside.
In summary, this whole situation is an example of bad
interpretation of a pharmaceutical company clinical study. The
initial study design was quite good, as pharma studies are in
general. The problem is not the quality of the studies, but rather
interpretation of the results. The bottom line is that clinical benefit
must be proven and that requires well-done prospective studies,
not just retrospective analyses of a select group of participants in
a study. If a study fails its prospectively planned analysis and a
retrospective review suggests that a certain group may benefit then
one must do a new prospective study. It’s perfectly legitimate to do
that new study to prove effectiveness. Otherwise, may make a
seriously wrong decision.

job with a relevant company. This could potentially bias decisions.
Another factor that may influence the FDA is the huge pressure
from lay organizations. In the aducanumab case, the Alzheimer’s
Association of America pushed hard for approval. I am not aware
if there is a relationship between Biogen and them, but I do know
the association’s website promoted this drug with a posting that
was almost word-for-word the publicity notice that came out
from Biogen.
I can appreciate that the association represents family and
patients with a terrible, incurable disease. But our job is to protect
vulnerable populations, not placate them with platitudes and
stuff that may not help them. Rather, we have to take the time to
educate them.
There was a really nice study addressing questions about how
the FDA functions, stimulated in large part by what happened
with aducanumab. It was done by a couple of people at Stanford
working with a couple of previous FDA staff members. They asked

What is going on at the FDA that encourages
or allows such decisions to be made?

T

he FDA right now has several problems. One is the
possible effects of conflict of interest. The FDA budget
comes from different sources — largely the congressional
budget and applicant fees. The FDA has different groups that deal
with different parts of their mission, and these groups have very
different funding models. It’s crazy — if you look at the part of
the FDA that regulates agricultural products, 99% of the budget
comes from Congress. But if you look at part of the FDA that
regulates human drugs, it’s upside down — 65% funded comes
from industry applicants. That’s a serious problem.
The other place where conflict of interest may come into play is
fluidity between employees and applicant companies. Somebody
works for the FDA, then after leaving the FDA they may obtain a
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We have good data that study design by either pharma or academics is
equally good. The problem is with reporting. Pharma-sponsored studies in
general tend to overgeneralize and tend to underreport side effects.

the question, “What happens to applications to the FDA that are
initially rejected for lack of efficacy?”
They looked at records over five years, and during that time,
there were 917 applications, with 123 that were rejected. About
23 were rejected for lack of efficacy, and of those, a fair number
were just redirected to a different FDA committee and approved
without change. Another group of these 23 were approved
without change by the FDA director of the very committee
that had just rejected the application. Only in four cases did the
applicant organizations provide new pivotal key data that then led
to approval. Ideally, that is what we would want with all of these
initially rejected applications.
The article also pointed out that it was very challenging to find
this kind of data — there was no curated database in which to
search for the FDA’s various committee deliberations.
Finally, the third thing they emphasized was that in no instance
did one of these FDA decisions on rejection refer to past decisions
by the FDA. So there was no evidentiary information like you have
in the judiciary system to establish patterns and precedents.
Congress could fix the conflict of interest issue. They could
fund the FDA 100%. Talk about return on investment! Imagine
the money the federal government would save on reduced waste
in Medicare expenditures alone. That would more than cover this
difference in the budget.

Can you offer some opinions on the state
of research design in contemporary clinical trials?

W

e have good data that study design by either pharma
or academics is equally good. The problem is with
reporting. Pharma-sponsored studies in general tend
to overgeneralize and tend to underreport side effects. And there
is plenty of data about that.
In the Biogen case, they should have redesigned a new
prospective study based on their retrospective analysis, and done
this before receiving FDA approval. But they were anticipating
$6 billion in first-year revenues for a drug that would be given
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$6 BILLION
in first-year revenues

were anticipated by implementing Biogen

to each patient every for the rest of their lives at the initially
established drug cost of about $56,000 a year per patient. And that
is just the drug cost. It doesn’t include any MRI scans, the infusion
center bills, and potentially PET scans. All of these things stand to
probably double the cost to the healthcare system—to us.

Can you shed some light on the
history of transparency and the FDA?

I was only on the Scientific Advisory Committee for
six years, and when the FDA overruled our committee
recommendations, that was the first time I had been reviewing
a case. It had happened once before on my committee, but
I had not been able to participate in that particular review.
Interestingly enough, that wasn’t as lopsided a decision as this.
And amazingly, in this case, nobody spoke up to really nail
this. Nothing happened. So the aftermath of this aducanumab
decision is really opening up a window for us to peer in and
look at what’s going on behind the scenes.
Separately, I will tell you that back in 2010 I had a very strange
experience when I gave an invited expert witness lecture to an
FDA advisor meeting on neuroimaging in Parkinson’s. I was not
told what the committee was going to evaluate. The gist of my

lecture was that there was no clinical utility for using molecular
imaging to take care of people with Parkinson’s. It’s great for
research, but has no role in clinical care.
After I finished my talk I was asked to sit in the audience, but
told that I could not ask or answer any questions as the applying
company gave a series of lectures. Apparently, rather than applying
for approval of an imaging agent to be used as a diagnostic tool,
the company changed the application to measure dopamine
transporter (DAT) in the brain.
They gave a series of talks, and when the FDA committee
began their open deliberations, one of the committee members
wanted to ask me a question. That person was told by the head of
the FDA committee that they could not ask me anything. At that

I was only on the Scientific
Advisory Committee for six years,
and this was the first time I had
been reviewing a case, when the
FDA overruled our committee
recommendations.
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could increase the risk of major brain bleeding… and for no clear
clinical benefit! So that’s why I stood up and resigned. I did not
want to be a part of that decision.

The recent trial with tominersen brought up some intresting
issues with the concept of post hoc analyses and their role in
clinical trials. Can you talk about this, given your experience?

T
I think I would personally prefer
the FDA to stick with risk/benefit
assessments. That is their expertise.
If they’re going to do cost/benefit
analyses,that will require a
difference set of expertise.

point, I wrote an article, “FDA Inquiry: Who wants to know the
truth?” about that event.
The bottom line is that this approach dramatically changed in
the years after that, which is why I agreed to join the Scientific
Advisory Committee. The new norm was that everybody was told
what the application was for, it was publicly announced, and all the
deliberations of the committee were entirely open. The company
would give a presentation, the FDA would give their independent
interpretation of the data, then the committee could ask questions.
The public could also ask questions, and this was all streamed
online, with transcripts and everything openly available. The
committee members would vote and then we would go around the
room, say how we voted, and provide our rationale. Our decisions
were done in the light of day. I was really pleased with how this
went while on the committee.
That’s why this situation with the FDA and Biogen was
such a disappointment. It was unprecedented in my experience.
Even after the head FDA biostatistician said that the changes
in amyloid imaging did not correspond to clinical benefit in
any way at all, the FDA subsequently approved it on the basis
of the amyloid imaging.
Despite questionable clinical benefit and questions on
whether changes in this biomarker related in any way to clinical
benefit, there were the well-documented side effects of 20% of
participants having microbleeds and 35% having focal edema
in the brain! The chances of serious side effects could increase
once this is applied throughout the country, as some people may
take drugs like blood thinners, aspirin or even ibuprofen that
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his is an easy answer. I’m going to quote something the
same FDA head who approved aducanumab once said
to me: “A retrospective analysis is a reasonable way to
generate a hypothesis and test it in a prospective study….but it
rarely proves to be true.”

When is accelerated authorization or conditional approval of
a therapy appropriate with a devastating disease like HD?

A

ccelerated authorization was used for aducanumab. This
authorization is appropriate when we have a rapidly
progressive, untreatable condition that can have serious
consequences, for which we have no current treatments. If we
have reasonable evidence for benefit of a therapy with acceptable
side effects, accelerated authorization can save lives. Emergency
authorization is related, and this was applied to COVID-19
vaccinations. This is a situation in which the FDA acted brilliantly
in my opinion and made a decision that has been important for
the healthcare of this country and the world, quite frankly. So
these approaches can play a very important role.
Conditional approval is a different issue. This indicates that the
FDA gives approval if the company follows up with another study.
In the case of aducanumab, the FDA initially approved it, which
was not justified, in my opinion, for all people with Alzheimer’s,
yet the study specifically focused on early AD and Biogen made
a big deal about that fact. And the FDA was requiring Biogen to
do another prospective study to prove clinical benefit that would
be conducted over nine years. In my mind, this is billions of
dollars down the road and could bankrupt Medicare. In this case,
I believe that the conditional approval was too late and the study
should have been done prior to approval.

The FDA has made it very clear that they don’t engage in
cost discussions. They just approve the drug, yes or no, and they
defer the cost of drug discussions to CMS or insurers. Do you
think that bright line needs to be erased and that decisions on
cost need to be engaged in during the approval process, or does
that line function well?

I

’m not sure I have the answer on this one, but I think I
would personally prefer the FDA to stick with risk/benefit
assessments. That is their expertise. If they’re going to do
cost/benefit analyses,that will require a difference set of expertise.
You are going to stick the FDA with a lot of stuff. They have
enough trouble just doing the science. The risk we have if they
did take that on that role is that it would create huge pressure on
CMS to just to pay for any FDA approved drug. That pressure is
already sufficiently high.

A Message from
Dr. Perlmutter
My message is that study design from companies
or universities is excellent. But when the data come
out, we want to make sure that the data interpretation
reflects the initial design of the study, rather than a
retrospective cherry-picking of selected parts of the
data. We have to make sure that clinical benefit of a
new treatment exceeds the potential side effects of the
drug. That is basic stuff. If a biomarker is proposed to
be used, we have to prove that the biomarker predicts
clinical benefit in the population that we want to apply
this to, not in some rare genetic group, but has not been
proven to the wider group of people with the disease.
Retrospective analyses can help develop new testable
hypotheses, but then you have to test these hypotheses
is new prospective trials to prove clinical benefit and
determine the safety.

What are three main things we in the HD community can
do to advance good science in spite of the systemic obstacles
we’ve talked about, and strengthen our HD community?

N

umber one, you’ve got to support research. Our
treatment of Huntington’s today is not adequate. It
won’t get better without research, and research takes not
only money but volunteers to participate. It also takes education
of investigators and coordinators, so supporting high-level
organizations and research is vital.
Two, don’t be passive. Get involved at the local level so you can
teach each other and support each other. Because even if we don’t
have a cure (which is not going to come tomorrow), we must
help manage each other, and doing this takes a village.
Three, help each other within the family. It isn’t so much
the chorea that impairs people and families but dealing with
personality changes, agitation, shorter tempers… these are
the things that cause people the most problems. These are
the complaints from patients and families and what leads to

job loss. Trying to help people through that family dynamic
is so important.

Now we’ll end with the beginning.
How did you become drawn into the HD community?

I

became interested in movement disorders in my residency
and have worked mostly with Parkinson’s and dystonia.
I had had great neurology mentors, David Marsden and
Fred Wooten, in particular. In 1985, I met the phenomenal
Anne Young at a conference, and saw the basic science work
she was doing in basal ganglia pharmacology. She, together
with Iran Shoulson, started a group called the Huntington
Study Group and asked me to get involved. So I did. It was
really Anne Young who was my Huntington’s inspiration.
Today, Washington University has a Huntington’s HDSA
center, and while I work mostly with Parkinson’s patients and
people with dystonia, I also see Huntington’s patients in our
Center of Excellence.

•
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BY C HRISTOPHER A. ROSS AND J EE BA NG

Multiple New
Approaches in

HD

THERAPY

T

he recent Roche clinical trial of Tominersen was a success. Testing an antisense
oligonucleotide, administered directly into the cerebrospinal fluid, it involved over
800 subjects using double-blind placebo-controlled conditions. It achieved the goal
of any definitive clinical trial: to yield an answer about the safety and effectiveness of
the treatment — one way or the other.
Unfortunately for the HD community, the drug was shown not only to be
ineffective in the population studied, but to be deleterious, in a time-dependent
and administration frequency-dependent manner. However, it is important
to keep in mind the distinction between the information gained from a
successful clinical trial versus the therapeutic benefit—or lack thereof—of the
intervention. While we have all been tremendously disappointed that the trial
did not lead to rapid availability of an effective clinical intervention, at least
we got a clear answer regarding the effects of this particular drug in the large
clinical population studied.
Any clinical trial is conducted under conditions of “equipoise”, or lack of
definitive information about the intervention. In this case, even though the
mechanism of action by lowering Huntingtin was extremely attractive, we did
not know whether this particular agent would be beneficial or not. The results
of the trial can rapidly inform clinical development of new therapies for
Huntington’s disease. (One possibility is that there is a subset of patients that
may benefit from the drug. This is based on a post-hoc analysis, and would
need to be tested in a further clinical trial.)
One important consequence of the trial is to avoid bad outcomes for other
individuals with Huntington’s disease. Fortunately for the participants in the
trial who did experience worse outcomes on the drug, those adverse effects
appear to have been reversible. More important, we can now focus on other
approaches to HD therapeutics.
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Huntingtin-lowering Remains a Target
The rationale for Huntingtin lowering still remains strong. There
are two other trials ongoing which will test this mechanism. The Wave
SELECT-HD ASO uses an allele-specific approach. That is, unlike the
Roche drug, it selectively targets mutant Huntingtin. Like the Roche
drug, it is also delivered via lumbar puncture into the cerebrospinal fluid.
The uniQure study uses direct delivery of an RNA interference agent
into the striatum. While this is a more invasive and expensive procedure, it
has the advantage of directly targeting a key brain region. So far, the surgical
procedure and drug administration appear to be safe and well-tolerated.

Focusing Therapies on Earlier Onset
What are likely to be the trends in clinical trials, given the current
circumstances?
First is the trend toward beginning treatment earlier in the course
of the disease. This is a trend in all neurodegenerative disease research,
including Alzheimer’s disease and Parkinson’s disease. Comparatively,
we have a great advantage in Huntington’s disease of being able to test
genetically, and therefore characterize the course of the disease (its
“natural history”) much better.
An accompanying article describes a new integrated staging system
(HD-ISS), which is a biologically-based approach to staging of Huntington’s

It is important to keep in mind
the distinction between the
information gained from a
successful clinical trial versus
the therapeutic benefit—or lack
thereof—of the intervention.
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The hope is that with these therapeutic trials beginning earlier in the
disease process, therapeutic effects would be beyond just slowing the
disease progression once it is already established.

disease for the purposes of clinical trials. It is broadly congruent with
the more familiar clinical diagnostic classification system put forth
by the Movement Disorder Society task force. The development
of biomarkers of Huntington’s disease progression will have the
immediate application of helping to define clinical populations
for therapeutic trials. In the future, biomarkers may even become
outcome measures in therapeutic trials.
The hope is that with these therapeutic trials beginning earlier
in the disease process, therapeutic effects would be beyond just
slowing the disease progression once it is already established. The
goal would be to delay the onset of the clinical manifestations of
HD, or even conceivably delay onset so long that it essentially
prevents the onset of HD.

Multiple Therapeutic Approaches
A second theme is the remarkable profusion of new approaches to
HD therapeutics, based on our increasing understanding of the natural
history of HD, with potentially different pathogenic mechanisms
at different disease stages. A challenge for translational research in
HD will be to better define what are the pathogenic processes at
different stages of disease, and how they contribute to clinical features.
Therapeutic trials will help not only in providing new treatments but
also in improving our understanding of the disease.
I will just mention a few of the concepts which are either driving
current clinical trials or in development for therapeutic trials in the
near future.

Oral agents for Huntingtin lowering
Beginning the at the earliest point in embryonic development,
the CAG repeat expansion—and presumably the production
of mutant Huntingtin protein—are occurring, and thus will
continue to be therapeutic targets. Not only are the large
molecules such as ASOs and RNA interference, as described
above, continuing to be studied, there is the remarkable new
development of small molecules which may interfere with the
splicing of the Huntingtin message and thus reduce mutant
Huntingtin. The importance of the development of these
approaches is that the drugs can be taken orally rather than
requiring invasive administration. An example is branaplam,
developed by Novartis, already in phase 2 studies for HD.
PTC518 from PTC Therapeutics is another example.
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Disrupting Somatic CAG Repeat Expansion
Probably also beginning early in life, is somatic expansion of the
CAG repeat. This is increasingly appreciated as a key intermediary step
for enlarging the CAG repeat expansion into the pathogenic range.
The genes that are involved in somatic expansion have been mapped,
and the roles of their protein products are increasingly well-understood.
They are being targeted both by ASOs, and hopefully in the future by
small molecules. An example is TTX-3360 from Triplet Therapeutics.

Targeting Cell Stress
Over time, the effects of the CAG expansion and the polyglutamine
expansion in the Huntington protein begin to have deleterious effects
on cells, causing cell stress, and predisposing to cell toxicity. A number
of potential therapies for these kinds of mechanisms have been
tested in the past and have not been shown to be effective. However,
there is now an ongoing phase 3 study (“PROOF”) of an agent
called Pridopidine (Prilenia) which has shown great promise in
both preclinical laboratory studies and in early phase clinical trials.

Therapeutic Antibodies
As the disease progresses, and before overt neurodegeneration, there
appear to be changes in synaptic connections between neurons. There
is a dramatic synaptic loss in premanifest and manifest HD, which is
believed to be due in part to immune cell attack driven by complement.
The complement system is a cascade of enzymes and other proteins
which enhance the activity of antibodies and phagocytic cells.
ANXOO5, an antibody treatment to reduce excessive complement,
is in development by Annexon. This will require intravenous
administration (but not intrathecal or intracerebral administration).
There may also be the possibility of small molecules in the future.
Another approach is to target immune activity in HD. Semaphorin
4D (SEMA4D) is an immunoregulatory signaling molecule. Vaccinex
has developed pepinemab, which blocks SEMA4D, and has potential
to modulate pathogenic immune mechanisms that amplify damage in
Huntington’s disease. A recent Phase II study had suggestive, though
not definitive, positive results. Additional studies are being considered.

Neuroprotective and Behavioral
Interventions for Later Stage Disease
What about the later stages of HD? Up until now neuronal cell
death was believed to be irreversible. There are now two potential

strategies to replace degenerating neurons. One would involve stem
cell transplantation. Previous cell transplantation attempts were
not successful, however modern stem cell technology may make
this a viable approach. Another remarkable approach to restoring
functional neurons would be to use genetic engineering techniques
to convert glial cells into functional neurons. Both of these
approaches are still in the preclinical stages.
In addition to these “neuroprotective” or “disease modifying”
strategies, are several novel approaches to emotional and behavioral
changes in HD. These include SRX246 from Azevan for irritability
and aggression. This takes advantage of the oxytocin-vasopressin
system in the brain which is believed to modulate social behavior.
Another approach is to address some of the brain changes which are
believed to underlie altered cognition in HD. Sage Therapeutics is
developing a compound which is expected to be able to modulate
glutamate transmission, and thus improve cognition.

Multiple therapeutic Options
Raise the Odds for Success
So, despite the recent failure of the drug Tominersen (albeit in a
“successful” therapeutic trial), there are many other active treatments
for HD on the horizon. Furthermore, the hope is that these will affect
multiple different aspects of the biology of HD, will be applicable at
different stages of the disease process, and may be able to treat some
of the difficult emotional and behavioral consequences of the disease.
Some of these agents may be even more effective in combination.
In our current environment, there is great reason for optimism for
effective HD therapeutics.

Christopher A. Ross, M.D.

Jee Bang, M.D.
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TABLE 1 Promising therapies in the pipeline
DRUG
NAME

DRUG
TARGET

DRUG
TYPE

TARGET STAGE
OF HD

HTT LOWERING?
ALLELE-SPECIFIC?

DRUG
FORM

STAGE OF
DEVELOPMENT

TTX-3360

MSH3

ASO

Premanifest/
Early Manifest

No?

IT?

Upcoming

AMT-130

Htt mRNA

RNAi

Premanifest/
Early Manifest

No

Intracranial

Current

Tominersen

Htt mRNA

ASO

Premanifest/
Early Manifest

No

IT

Phase 3 completed.
Phase 2 decision
pending

WAVE-003

Htt mRNA

ASO

Premanifest/
Early Manifest

Yes

IT

Current

Branaplam

Htt mRNA

Small molecule

Early
Manifest

No

Oral liquid

Current

Pridopidine

Sigma-1 receptor

Small molecule

Early
Manifest

N/A

Oral capsule

Current

ANX005

C1q

Monoclonal antibody

Premanifest/
Early Manifest

N/A

IV

Upcoming

SRX246

V1a receptor

Small molecule

Manifest

N/A

Oral capsule

Phase 2 completed

SAGE-718

NMDA receptor

Small molecule

Manifest

N/A

Oral capsule

Upcoming
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Making Lemonade
An Interview with Erin Paterson
BY EMM A GRUSHKI N

E

rin Paterson, author, public speaker, and entrepreneur from
Toronto, Ontario, Canada is on a mission to help people by
writing and speaking about genetic disease, depression,
and infertility. Erin’s story, told in her new book, All Good
Things: A Memoir About Genetic Testing, Infertility and One Woman’s
Relentless Search for Happiness, proves that it is possible to live a
meaningful life, even when faced with unexpected obstacles.
It was not until Erin and her husband shared their news of starting a family
that Huntington disease was mentioned for the first time. When Erin’s parents
shared their suspicion that her grandmother may have passed away due a
genetic condition, many questions were left unanswered. With this newfound
knowledge, Erin was set on a quest and decided to get tested. Eight months
later, she discovered she was gene positive for Huntington disease.
This news challenged Erin and her spirits, but her determination to start a
family remained strong. However, Huntington disease wouldn’t be the only
obstacle in her path. After two and a half years of trying to become pregnant,
Erin’s doctor concluded that she had undiagnosed infertility. Following five and
half years of fighting the odds to become parents, Erin and her husband met
their adopted five-day old baby girl. Erin’s dream of becoming a mom had finally
come true.
Now an advocate, writing coach, and owner of her own publishing company,
Lemonade Press, she has made it her mission to help others by sharing her story
and the stories of others.

No matter what obstacle is put in your way, you can find a
way around it. I couldn’t have a genetic child and that was an
obstacle. I had to decide what was important: Being a mom,
not being a mom, having a genetic child, or trying adoption.
I always looked at the end goal, which was being a mom.”
E R I N PAT E R S O N
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A DREAM COME TRUE
Erin and Daniel bring home their adopted baby girl, Emma.
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What inspired you to write about your experience
with Huntington disease and infertility?

I

wanted to write a book because this was such a lifechanging experience for me, and it needed to be written
down. I wanted to give the HD and infertility community a
voice and let people know what being gene positive feels like. My
goal is for other people to read the book and feel a connection to
what I’ve written. For me, reading really got me through.
Writing has been a healing process for me as well. I wrote
some chapters 30 times before it began to make sense to
me in hindsight. Now that the book is released, I can share
my experiences and help people who are where I was 15
years ago.

Your journey began when your parents shared their
suspicion that your grandmother had passed away from a
neurological disorder. Then, you decided to take a genetic test
for Huntington disease without your family knowing. What
went through your mind when you received the results?

W

e didn’t know of any family history with HD. It
wasn’t something that was ever talked about. My
grandmother passed away when I was twelve years
old and then it didn’t really come up again until I was 31.
When they read off my genetic report, I just thought, “What
am I supposed to do now? How am I supposed to go on living
my life with this knowledge?” I thought I had experienced
depression before getting my genetic test results, but I
realized that was just sadness.
My husband was an incredible support to me. I doubted
myself and only saw myself as HD. Every single night for a
long time, I would cry myself to sleep in my husband’s arms
and ask, “Are you sure you still love me? Are you sure you’ll
still love me even with HD?” He would assure me, “Yes,
it doesn’t change any of that. I’m not going to leave you.
Of course I still love you.” He repeated that over and over
again for years and thank goodness he had the patience.
We’ve been married 20 years now. We got married in our
early twenties and we’re very open with each other and
communicate our wants, needs, and fears.

How did you find the motivation to improve y
our outlook on life?

I

t was a very challenging time, but I knew the moment
I got my test results that I didn’t want that to ruin the
rest of my life. I knew I wanted to find happiness. I
just didn’t know how to do it. Every day, I would take little
steps, writing in my happiness journal or going for a run with
friends. Eventually, I began to find happiness again.

What did starting a family mean to you?

I

always knew I wanted to be a mom. When I was a kid,
my mom ran a daycare out of her house. I would rush
home on my bike after school and play with the babies.
It was always the way I projected my life going, that I would
have kids. I never even thought of infertility before I started
experiencing it.

How did HD impact your experience trying
to become pregnant, and how did you learn about
your undiagnosed infertility?

A

fter I was diagnosed as gene positive for HD, we
questioned whether we should have a family, because
we didn’t even know if it was morally correct knowing
that our child was at risk. We felt like we were answering all
these big questions for society, and it was just the two of us.
I did try natural conception at first, though some people in
my family thought that was wrong. After a year and a half of
trying to become pregnant, using minimally invasive methods,
my doctor told me I had undiagnosed infertility. On paper,
everything looked good, but nothing was working.
At that point, we were faced with doing in vitro fertilization
(IVF), and we chose to do so with preimplantation genetic
diagnosis (PGD). At the time, it was still considered very
experimental; in fact, we were the first people in our clinic
to do PGD. As part of the process of our IVF with PGD, cells
from our embryos had to be sent down to Detroit, so it wasn’t
even available in Canada.
Unfortunately, I was a poor responder to the drugs, which
means I didn’t create a lot of eggs, so we didn’t have a lot of

I knew the moment I got my test results that
I didn’t want that to ruin the rest of my life.
I knew I wanted to find happiness. I just
didn’t know how to do it.”
E R I N PAT E R S O N
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embryos. Sadly, all our embryos had HD, so we didn’t get a
chance to use any of them. Three months later we tried again.
We had two embryos, luckily, that were HD free, and we used
both. However, neither of them resulted in a pregnancy.
We had been trying to get pregnant for over two and a half
years, and at this point I was emotionally exhausted. Going
through infertility is like having a part-time job. I went to the
clinic every morning. It opens at six in the morning so people can
go before work. Sometimes, it took two or three hours between
getting a bunch of tests done and meeting with the doctor.
When it was so challenging for me to have a child, I often
thought, “Why am I doing this to myself? Why do I want to
have kids so badly?” It was hard to explain why I would put
myself through five and a half years of pain to have a family.
Nothing worked. Natural conception didn’t work, going
through IVF didn’t work, and none of the fertility treatments
worked. I thought, “Well, let’s try adoption.” I needed to feel
like I tried everything I could.

What was it like going through the adoption process?

W

e didn’t know if we’d be allowed to adopt with
my genetic status. I couldn’t find any answers,
nor could our adoption consultant. The only thing
we could do was try, so we decided to adopt privately. We
did 27 hours of mandatory parenting classes and 10 hours
of interviews with the social worker. At the time, it felt as
though my entire life had been devastated by HD and I was
still going through a deep depression. During the interviews,
we had to act like HD wasn’t a bad thing. We knew if we
made a big deal about it, the social worker would too. So, we
just had to educate her about HD in a positive way.

How did you feel when your dream of
becoming a parent finally came true?

W

e got a phone call from the lawyer on a Sunday
morning. She told us that we had been chosen to
be the parents of a baby girl that was born the day
before. We became parents without any warning and flew out
to meet her on Thursday. When we saw her for the first time,
it was an intimate moment, but we were also surrounded by
a bunch of strangers who were watching. It felt completely
surreal. The first four or five months we were in total shock.
We didn’t officially become our daughter’s parents until
she was 11 months old. It was a very exciting time, but also
very stressful. Until the court paperwork came through, I was
terrified that somebody was going to read about my genetic
status for HD and take our baby away. I did suffer through
some post-adoption depression as well, which not a lot of
people know about. You still mourn the loss of your own
fertility when you adopt a baby.

How do you practice a positive perspective?

I

’ve come to a level of acceptance with my disease by
going through a lot of therapy. It is still hard knowing
what my future holds, especially as my Dad’s symptoms

MAKING A DIFFERENCE
Erin and her daughter Emma celebrate the publication and
release of her book, All Good Things: A Memoir About
Genetic Testing, Infertility and One Woman’s Relentless
Search for Happiness.

are worsening. I started meditating 10 minutes a day.
There’s a park that I like to visit two or three times a week.
Being in nature is relaxing and healing for me. Writing has
been cathartic, too. I also use a lot of mantras, positive
affirmations.
It’s always important to provide a balanced perspective.
Whenever I write an article, I always provide balance with
the good things that have come with HD, such as a lesson
I’ve learned or a silver lining from an experience. I decided
to see the positives in this and view it as a challenge to
contend with.
I think about how my daughter will experience me going
through the symptoms of HD one day. When I visit my Dad,
I’ll say to my daughter, “I went to see Grandpa today. He
was having trouble walking, and it was really hard for me to
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FAMILY PORTRAIT
Daniel, Emma, and Erin celebrating Emma’s birthday.

My mindset is a lot different than it used to be. I don’t focus
on things that aren’t important anymore. I feel like I appreciate
my life and what I have a lot more. I find that I have a purpose
in my life, and I want to make a difference, which wasn’t there
before my HD diagnosis.”

E R I N PAT E R S O N
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see him walking that way. But, isn’t it amazing that he’s 78
years old and he’s still able to get around with a walker?”
I don’t want her to dread or be fearful of HD. I want her to
think that this is a part of life. Everybody has something
they must deal with when they get older.

How did your daughter find out about your
gene positive status for Huntington disease?

W

e were in the kitchen, and she came up to me with
these big eyes and said, “Mom, is there anybody
else in our family who has Huntington’s disease?”
“Oh, why do you ask?” I said.
“I just want to know. Is there anybody else in our family who
has Huntington’s disease?” I thought to myself, okay, well,
this is the moment I have to tell her about myself. It felt very
momentous, and after I told her she just said, “Oh, okay.”
So, I questioned, “Well, why do you ask, how come
you ask?”
“I just figured, you’re writing about it and talking about it
all the time. I just figured it out,” she replied. My daughter
had been picking up on it all along. We don’t act like it’s a
huge deal. It’s just life. It’s good that it came out that way.

To learn more about Erin’s story visit,
ErinPaterson.com

What lessons do you find important to teach your daughter?

W

e’ve been bouldering as a family, which is similar to
rock climbing. It’s really neat to watch my daughter.
It’s very hard on the body, so after a climb you have
to rest for 10 or 20 minutes before you can get up and do
another climb. We’ll sit and look at the problem and talk about
it. “Oh, what if you did this? What if you put your body this
way? What if you put your foot there?” It’s great to problem
solve with her.
As a parent, it’s fun for me to watch my daughter fail at
something and then keep trying. That’s an important life
lesson for her. Sometimes, she’ll try a climb 10 or 15 times
before getting to the top. She’ll come home and think about
the climb. “What can I do differently to reach the top?”
Then, when she does, it’s such an exciting moment for
her to get up there. I feel like that’s building a tiny bit of
resilience in my kid. The fact that it’s not coming easy and
she’s still trying anyway.

What advice would you give to others with
Huntington disease on feeling empowered?

F

or me, a lot of the empowerment and self-value
came from not living with a secret anymore. When I
was carrying that secret around, I felt like I was only
living half my life. I felt like I couldn’t have a full, honest
relationship with people if I wasn’t able to tell them about
that part of my life. Coming out from that secrecy was a big
deal for me.
It’s important to have a support system with people who
will pick you back up and get you moving in life again. I had

L EARN M ORE

Erin’s book, All Good Things: A Memoir
About Genetic Testing, Infertility and One
Woman’s Relentless Search for Happiness,
is available for purchase on Amazon.

a group of running friends, and they were the few people
who knew about the genetic test. Before going through testing,
they asked me, “Well, what do you want us to do if you get bad
news?” I said, “I just need you to make sure that I keep coming
out running. No matter how I’m feeling, get me out of bed and
get me running.”

Now an owner of your own publishing company,
Lemonade Press, what will you work on next?

M

y next book will be an anthology of 15 to
20 different HD stories told from different
perspectives, such as from someone who’s gene
positive, gene negative, somebody who’s trying to have a
family, a caregiver, a genetic counselor, or scientists who
are searching for a cure. I want it to reveal what motivates
people and the bad things that HD has brought into their
life, at the same time as balancing it out with the positive
and empowering things. It will be really exciting to help
people realize the power in their own stories and see
how sharing can help connect people within their own
community.

•
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