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Executive Summary

Glycogen Storage Disease (GSD) is a group of rare, inherited genetic disorders caused by
enzyme deficiencies that disrupt how the body stores and releases glucose, its main source
of energy. In the most common form - Type 1a (GSD1a) - the liver is unable to release
stored glucose (from glycogen) or form new glucose (from protein/fat), resulting in a
complete inability to maintain normal blood sugar levels between meals. As a result,
individuals with GSD1a have a risk of severe hypoglycemia that can result in seizure, coma
and even death. Over the lifespan of patients with GSD1a, multiple additional severe
physical and mental health disorders co-exist with a demanding maintenance regimen and
diet essential to sustaining normal blood sugar levels.

People with GSD1a need a constant external source of glucose to survive. There are
no FDA-approved treatments that are disease modifying or that address the
underlying condition. Uncooked cornstarch - a long chain carbohydrate taken every
three to four hours, day and night - is the only option available to help these patients
prevent life-threatening hypoglycemia.

On October 9, 2025, The Children’s Fund for Glycogen Storage Disease Research hosted
an Externally-Led Patient-Focused Drug Development (EL-PFDD) meeting to provide an
opportunity for members of the US. Food and Drug Administration (FDA), drug
developers and other important stakeholders to hear firsthand from patients and families
about the impact of GSD1a on their day-to-day lives, experiences with available treatment
and strategies for disease management, and what would be the most meaningful in terms
of future treatments.

The FDA's PFDD initiative was created to recognize the unique insights that patients and
their families bring to drug development and evaluation. The meeting presentations, polls,
discussions and submitted comments provided the basis for this report.

“GSD1a is a relentless, unforgiving, life-threatening metabolic disorder.
Currently, there is one treatment for GSD 1a - uncooked cornstarch.
This common household gravy thickener is the only thing that has
helped GSD 1a patients maintain acceptable blood sugar levels for the
past 55 years. And just one missed dose can have fatal consequences.”

- Lisa, Vice President of The Children’s Fund for
Glycogen Storage Disease Research and mother to
two daughters with GSD1a.



Key Themes of GSDla

GSD1a impairs the body’s ability to maintain blood sugar levels, resulting in a life-

] threatening risk of hypoglycemia as well as a wide range of life-long associated
medical disorders including kidney disease, kidney failure, liver adenomas,
aggressive liver cancers, impaired growth, fatigue, chronic pain, gastrointestinal
disorders, developmental delays and learning disorders.

e Today's GSDI1a patients are the first generation to live past 50, therefore long-term
complications are uncertain. What is known is serious - higher risks of liver cancer,
kidney failure, kidney stones, polycystic ovarian syndrome, osteoporosis, obesity,
arthritis, gout along with many other unknowns.

e Patients report many additional physical effects, such as seizures, weight gain,
chronic pain, neuropathy, and elevated uric acid, triglyceride and lactic acid levels.

e Management of these risks require non-stop, around-the-clock monitoring, strict
diet, overnight feedings, imaging and specialist care, each of which add another layer
of strain on families living with this 24/7 condition.

2 Beyond the physical symptoms, GSD1a can have a profound impact on mental
health - for patients, caregivers and the entire family.

e Patients may experience difficulty concentrating, learning disabilities, irritability,
anxiety and depression, social isolation as well as disordered eating.

e Caregivers live with around-the-clock glucose checks, alarms and ‘what ifs.” There is
an ever-present risk and fear of missing a dose of starch leading to seizure, coma or
death. There are no breaks, time off or restful sleep.

e The family’s life — meals, schedules, school, and activities - all revolve around dosing
and safety for GSD1a; canceled and derailed plans are common.

3 GSD1a is managed entirely with a strict diet and using uncooked cornstarch as an
external source of glucose to maintain blood sugar levels.

e Patients drink raw cornstarch, typically every three to four hours, day and night, to
avoid life-threatening drops in blood sugar - a single missed feeding or simple
miscalculation can be fatal, and a delayed feed can result in dangerous by-products
being released in the body, such as triglycerides, uric acid and lactic acid.

e The duration of every cornstarch dose can vary considerably based on countless
factors, including stress, physical activity, stage of development, weight, illness, and
even climate. The volume of starch a person requires limits the amount of calories
they can consume from other foods. Further limitations on diet are due to the
inability of a person with GSD to use other forms of sugar found in fruit or dairy.

e Meals must be perfectly timed, sugar completely avoided, and every carbohydrate
precisely measured; as a result, feeding tubes are often required for infants and can
be kept well into adolescence and adulthood for nutrition and safety.



4 Fear is omnipresent in GSD1a families, driven by the disease’s unpredictability and
the unforgiving nature of cornstarch therapy and diet.

e Even with perfect adherence, blood glucose can fluctuate significantly - requiring
constant monitoring and real-time adjustments.

e Anxiety and stress intensify during the transition from pediatric to adult care when
parents hand over life-saving responsibilities to their young adults who must now
manage their care independently.

e Compounding disease management is the lack of healthcare professionals and
specialized centers familiar with GSD1a, with many families recounting stories of
mismanaged care leading to life-threatening and even fatal consequences. In
addition, many families must travel to see specialists, adding to the stress and
financial burden.

5 There are no FDA-approved medical treatments for GSD1a. Patients need options
that allow them to live, not simply survive.

e Cornstarchis the only current treatment for GSD1a and avoiding hypoglycemia;
however, the sole reliance on cornstarch is unreliable and exhausting, leaving patients
vulnerable to deadly blood sugar crashes.

e In 2012, the FDA approved a longer-acting form of cornstarch (Glycosade) as a
medical food, which is used by some patients for overnight feeds and lasts closer to
seven or eight hours. However, Glycosade is more difficult to tolerate than
cornstarch and requires a significantly higher dosage to achieve the longer fasting
time in between feeds.

e Patients want a treatment that will solve the underlying enzyme deficiency, eliminate
the fear of death if a cornstarch dose is missed or delayed, offer fewer feeds and
safer nights, improve metabolic stability, protect from long-term organ damage and
the ability to eat and live more normally. Patients and families are open and eager to
participate in clinical trials, with safety as a top priority.



Meeting Report & Overview

The morning session of the EL-PFDD meeting delved into GSDla symptoms and the
impact on daily life, while the afternoon session highlighted current treatment approaches
and hopes for future therapies (agenda in Appendix 1). Both sessions featured pre-
recorded testimonies from patients and caregivers, followed by open moderated
discussions. Patients and caregivers could share their perspectives through phone calls or
online written comments. They were also invited to answer polling questions online to
gather demographic data and experiences (see polling results in Appendix 2). Parents were
asked to respond on behalf of children they currently care for or those who have passed
away from GSD1a.

In addition to patients and families, speakers throughout the meeting included:

e Meredith Gussin (co-moderator) and Lisa Hodes, Board Members from The Children’s Fund
for Glycogen Storage Disease Research

e James Valentine, JD, MHS (co-moderator) and Sarah Wicks, JD, MPH from Hyman, Phelps &
McNamara, P.C

e Jemila Venner-Walcott, MD, Clinical Reviewer, Center for Biologics Evaluation and Research
in the Office of Therapeutic Products, FDA

e David Rodriguez-Buritica, MD, Geneticist/Endocrinologist and Co-Director of Glycogen
Storage Disease Clinic at University of Texas at Health Science Center

e Rebecca Riba-Wolman, MD, Pediatric Endocrinologist, Director of Glycogen Storage Disease
Program and Disorders of Hypoglycemia at Connecticut Children’s Medical Center

A recording of the full GSD1a EL-PFDD meeting is available at: www.curegsd.org/pfdd

Members of the GSD1a community were invited to submit written comments prior to and
up to 30 days after the meeting (see Appendix 3). The comments submitted online, along
with the experiences and stories shared during the EL-PFDD meeting, are summarized in
this Voice of Patient report.

To the extent possible, this report describes specific experiences and reflects the words
used by the participating patients and families. This report is not meant to be
representative in any way of the views and perceptions of any specific group of individuals
or entities. There may be symptoms, treatments, or other aspects of GSD1a not mentioned
in this document.

Meeting participants and polling: By the numbers

e Overall attendance: 160 total participants
e Polling participation: ~50 participants
o 24% patients, 76% caregivers
o 59% female, 41% male
o Agesrepresented among those with GSD1a (parents representing children as
needed): newborn-2 years old (0%); 3-5 years old (7%); 6-10 years old (7%); 11-17 years
old (15%); 18-30 years old (52%); 31-50 years old (11%); 51+ years old (7%)
e Age GSD1a was diagnosed: At birth (25%), within the first year (71%), 1-2 years of age (4%)
e Majority of participants resided in the US Eastern time zone, while a small number joined
from the Pacific, Mountain and Central time zones, as well as Mexico


http://www.curegsd.org/pfdd

Clinical Overview

What is GSD1a?

In Glycogen Storage Disease Type 1a (GSDI1a), the enzyme glucose-6-phosphatase — needed
to convert glycogen into glucose - is either missing or not working properly. GSD1a is typically
diagnosed in early infancy, around four to six months of age, when longer gaps between
feedings reveal dangerously low blood sugar levels or some infants begin to exhibit
symptoms of failure to thrive. In some infants, undiagnosed GSD1a has been linked to sudden
infant death syndrome. Less severe cases may not become apparent until childhood, and in
rare cases, adults are diagnosed only after developing liver growths or cancer related to the
disease. Unfortunately, newborn screening programs are not universally available.

Glucose is the body’s main source of energy. After eating, excess glucose is stored in the
liver as glycogen. Between meals in normal children, glycogen is converted back into glucose
and is released to keep the blood sugar stable. With longer fasting, in normal children, the liver
then starts to use protein and fat to make new glucose. In GSD1a, neither of these processes
are possible because of the enzyme deficiency. There is no mechanism for the body to
produce or release glucose into the bloodstream.

Much like a car that runs out of fuel, the body begins to shut down once the energy
from food is depleted. Without access to this stored energy, blood sugar levels can fall
dangerously low within 1- 4 hours of eating, leading to severe hypoglycemia, seizures, coma,
or even death.

To survive, patients need an external source of glucose - cornstarch. This simple pantry
staple is a slowly digestible complex carbohydrate, providing a steady, time-release flow of
glucose that helps keep blood sugar stable between meals. Typically mixed with water or a
sugar-free beverage, patients must take it every 3-4 hours, 24 hours a day, including
overnight. Dosing is typically 1.7-2.5 grams per kilogram of body weight, adjusted to each
person’s needs. For infants and young children, feedings are often done through a feeding
tube and more frequently.

% Compared to other medical conditions, forgetting or delaying one dose
of the medication that helps to treat GSD13q, in this case, cornstarch,
could result in the death of the patient - a fear that affects every
aspect of life for people living with GSD1a and their families?’

- David Rodriguez-Buritica, MD.



Patients must also follow a tightly controlled diet - no exceptions. Food and cornstarch
must be perfectly balanced to supply the body with the energy it needs to function
properly. Cornstarch makes up about 70% of daily calories, therefore restricting outside
nutrition. Patients with GSD1a must eliminate or significantly limit fruits, high-carbohydrate
vegetables, and dairy. Recommendations include approximately 15 grams of carbohydrates
per meal and 5 grams per snack, equal to about a half slice of bread or four tablespoons of
rice. An adult may need to consume nearly one box of cornstarch every day (300-350
grams).

Patients need to be monitored carefully and constantly. People living with GSD1a require
frequent monitoring to stay safe. Glucose checks are done between 3-10 times a day, with a
target above 70 mg/dL (4 mmol/L). Continuous glucose monitors are helping, but they're
not yet fully optimized for GSDIla, and blood sugar alone doesn’t tell the whole story. Other
markers - like lactate, triglycerides, cholesterol, and uric acid - also need to be watched
closely because they rise when the body can't properly process stored glycogen and can
signal potential complications. Frequent labs must be drawn to ensure patients are not
producing dangerous by-products which can lead to other health complications.

Lifelong complications add to an already heavy burden. GSDIla brings a wide range of
long-term complications that require ongoing monitoring, including anemia, anxiety and
depression, gout, growth delays, and bone issues. The liver and kidneys are at particular risk.
Liver adenomas can turn cancerous - something that requires yearly ultrasounds and MRIs to
catch early - while kidney problems can lead to declining function, and potential failure, over
time. Patients can also struggle with learning difficulties, obesity, platelet dysfunction, and
neuropathy.

Symptoms of GSD1a

Dangerously low blood sugar (hypoglycemia) is the hallmark symptom of GSDla and also
identified as the most troublesome symptom by patients and caregivers polled during the
meeting. However, patients and caregivers painted a vivid picture of a condition marked by a
range of intense physical and mental symptoms - signs of a body struggling to access the
energy it needs to function.



Meeting Poll: Which of the following GSD1a-related health concerns have you or
your loved one had? Participants were asked to select all that apply.

Response Options Percentage

Hypoglycemia, low blood sugar,
feeling weak, shaky or sweaty

Extreme fatigue or exhaustion %
Dizziness/Lightheadedness/nausea 1%
Anxiety or depression 1%

Confusion or difficulty concentrating

Pain
Growth retardation 7%
Liver dysfunction/adenomas 7%

Seizures/convulsions
Renal/kidney complications/stones

Other
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Arthritis/gout

0% 4% 8% 12% 16%

Severe hypoglycemia can strike at any moment

What scares families most is how fast things can go wrong. Blood sugar can crash seemingly
out of nowhere - leading to seizures, emergency care, or life-threatening consequences
within minutes.

As one father said, “One of the biggest difficulties in managing GSD1ais
unpredictability.” Others agreed, noting that even small changes can send
blood sugar plummeting without warning. “You go from being okay to all of
a sudden your blood sugar plummets, you have a seizure, then you go

to the hospital.” _ _
- Jake, a 25-year-old who lives with GSD1a.
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““When it's hot outside, she goes hypoglycemic. When it's cold outside,
she'll go hypoglycemic. If she showers and the water is just a little bit
too cold or too hot, she'll go hypoglycemic. If she has a bowel
movement, she'll go hypoglycemic. If she goes to bed too tired, she'llgo
hypoglycemic. If she gets sick, even with the slightest fever, she'll go

. 99
hypoglycemic. - Jose, father to one-year-old daughter

Hannah Grace who lives with GSDI1a.

Exhaustion can be extreme

Debilitating fatigue due to GSDI1a isn't just “being tired” - patients and caregivers describe a
deep, ongoing exhaustion that can limit daily functioning and is intensified by round-the-clock
monitoring, overnight feeds, and constant planning.

- Every patient that | talk to has to deal with this [constant]

. 2]
fatigue. - Jerrod, who lives with GSD1a, describing his

body as being “heavy” and that “sometimes
even standing is a challenge.”

“¢| was exhausted from living every second in survival mode>®

- Emily, a 22-year-old with GSD1a who
participated in the gene therapy trials.

“As a single mom and the default parent [to two kids with
GSD1a], | feel the heavy load and responsibility to not only
raise and protect my kids, but to literally keep them alive hour

by hour. | feel tired, so tired.”
- Jaime, mother of two young children living

with GSD1a.

“l am just extra tired. | can't really put my finger on it, but it is
just like | want to just take a nap. | feel like | can't function or
think normally. | feel like I'm not myself.”

- Jonah, who lives with GSD1a.

Gastrointestinal issues cause pain, discomfort and embarrassment

Gl symptoms can show up as ongoing pain, nausea, and diarrhea - and can make eating,
school, and social activities harder especially for children and teens.

Emily said her baby Catalina “always had Gl issues? while Leah talked about

challenges facing her teen daughter: “ Stomach aches, diarrhea...when you
are 14, those are hard. It makes you awkward, it makes you

uncomfortable... | think she struggles with that. ”



In addition, several parents talked about the impact of a simple virus or upset
stomach:

“If he starts vomiting, he will most likely need to go to the hospital and
spend the next 24-48 hours in the hospital with an IV in him waiting for

the virus to pass?’
- Scott, whose son lives with GSD1a.

“The threat of a stomach virus or food poisoning is always a concern that
looms and affects every aspect of his and our lives. »

- Wendy, parent to a 25-year-old with GSD1a.

Emotional and mental tolls are life-altering

Throughout the discussion, it was clear that the mental and emotional burden of GSD1a is
profound - shaping daily life and leaving lasting scars on patients, caregivers, and families.

“The private world of a person with glycogen storage disease is full of
invisible struggles and unrelenting unexamined emotional pain. When
anxiety, isolation, or depression go unaddressed, it changes a person -
they lose confidence, relationships, opportunities, and in some
heartbreaking cases, even their lives.”

- Iris, mother of three out of four children with
GSD1a who has been navigating GSDla as a
parent, a nurse, and a patient advocate for
almost 50 years. Her daughter passed away due
to GSD1a complications while she wasill and
unable to receive proper care.

Anxiety and depression:

The relentless pressure around life with GSDla can contribute to persistent anxiety, low
mood, and emotional exhaustion for both patients and caregivers.

“We can't pull into any parking garage without him having panic attacks
that we are going to a hospital. As a parent, we are constantly facing
anxiety, depression, and isolation. No one understands the toll this
disease carries unless you are living it day in and out.’

- Paige, parent to a child living with GSD1a.

“There’s an anxiety waking up every day and knowing that someone you
love might need to be rushed to the hospital first thing.”

- Noelle, roommate to an adult living with
. GSDl1a.
The anxiety of always living ‘on the clock’ is such a drain on my daughter?’

1 - Teri, mother to a 24-year-old living with GSD1a.



Diordered Eating:

In GSD1a, eating isn't driven by hunger - it's a strict, round-the-clock requirement to stay safe.
This can create ongoing struggles with food, eating disorders, body image, and emotional
well-being.

“Imagine never being hungry because you had to eat all day and all night.
That is the life of somebody with GSD1a.’

- Denise, who lost her young daughter to GSD1a.

s Food and cornstarch completely run your life and is the number one
thing on your mind at all times. It has a detrimental impact on your
mental health and self-image, it starts at birth and is something | still

deal with today.”
eal with today - Katie, a 24 year-year-old living with GSD1a.

“ Years of strict dietary restrictions have also contributed to food-
related issues. Now, as a young adult, he rebels by eating too much fast
food and high-carb meals.”

- Lori, mother to an adult son living with GSD1a.

“Lack of interest in food and disordered eating are very common
because we ask individuals to eat in a very disordered way from birth.”’

- Rebecca Riba-Wolman, MD.

Additional symptoms add to the daily burden:

Brain fog:

o During hypoglycemic episodes, my partner experiences intense brain
fog and struggles to form sentences or coherent thoughts.”

- Julian, partner to an adult living with GSD1a.

Unrelenting pain:

““Now I live with chronic pain from gout on top of everything else. My
joints ache constantly. | try to push through it, but the pain is always
there — a reminder that even when my sugars are stable, my body is still
struggling underneath it all. It’s hard to explain to anyone what it’s like to
look fine but feel like your body is wearing out before you're even old.”’

- Emily, 22, who lives with GSD1a.
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Life with GSDla

Living with GSDI1a is filled with limits and fears that most people never have to think about.
What others would consider simple activities - sleep, eating, and social activities - can
become major life-threatening challenges. These daily sacrifices take a deep toll, wearing the
entire family unit down - leaving little room for anything beyond basic survival. Most children
cannot attend sleepovers, overnight camps, out of state college, or study abroad programs
because care is too complex to entrust to others or even themselves.

“Even simple activities like travel, social plans, or overnights carry added
layers of planning and anxiety.”

- Harold, who has a son with GSD1a.

Meeting Poll: What specific activities of daily life are most important that you or
your loved one are not able to do or struggles with doing due to GSD1a?
Participants were asked to select their top three choices.

Response Options Percentage

Restful sleep 27%

Eat normally 22%

Participating in recreational activities and 10%
events
Attending sleepovers 8%

Travel/vacationing 6%

Attending school or having a job
Consumption of alcohol

Other

Socializing with family/friends
Attending sleepaway camp

Attending parties or other social events

W
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Sleep is a luxury that no one gets

Nights are spent taking or giving cornstarch feedings, doing glucose checks, and setting
alarms - and at other times lying awake with worry. Most families haven't slept through the
night in decades.

“Let me describe to you what's probably a familiar experience. You have
an early morning flight, way too early. You absolutely cannot miss this
flight. You go to sleep late because you keep double checking that you
packed everything. You get into bed exhausted, but you can't fall
asleep because you're so nervous and anxious that you're going to miss
your morning alarm. Eventually, you set a second alarm and you manage
to fall asleep, but then you wake up in an absolute panic two hours later
thinking you missed your alarm and you look over at the clock.
Thankfully, it's not time to wake up yet, but your adrenaline is running
high. You spend the next few hours tossing and turning, waiting for your
alarm to go off. Now, imagine that same sleepless night and the worry
and the fear and the anxiety and the adrenaline every night, only you're
not afraid you're going to miss a flight. You're afraid your child could
die. If you miss an alarm, your child could die. As a family with GSD1a, we
float somewhere in between asleep and awake, somewhere in between
adrenaline and fear, somewhere between living normally and feeling

trapped.”
- Eta, mother to two children with GSD1a, one
who passed away.

“Nights are the hardest. I'm on alert even in my sleep, ears tuned for the
alarm of a drop in glucose reading. Some nights they're fine and others
I'm up twice, maybe three times, feeding, adjusting, and checking again.
| dream about uninterrupted sleep the way some people dream about

vacations.”
- Jaime, single mother to two young children with

GSDla.

“Imagine every night waking up in the middle of the night two or three
times to feed your child... having a pit in your stomach every time you
took her blood sugar, hoping and praying it was going to be in the
normal range. And knowing that if it wasn't - your child's life could be in

danger?
anger - Denise, who lost her young daughter to GSD1a.

“Having a child with GSD1a is like having a newborn for 18 years?’

- Mike, father to a 25-year-old son with GSD1a.



A Nightin the Life of GSD1a*
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Andrew, 58 years old, who lives with GSD1a, recounted a typical night for him including “GSD
Math,” his term for the constant calculations needed to keep blood sugar in a safe range (70-
120 mg/dL) overnight while trying to get enough sleep to feel rested for work for the next
day. This is done by adjusting cornstarch timing, aiming for each dose to last 3-4 hours,
although the duration can vary greatly depending on many factors such as exercise, stress,
illness, etc. The goalis to prevent drops in blood sugar without overcorrecting the highs, while
keeping a consistent schedule as much as possible.

9:30 PM: I'm supposed to take my cornstarch dose of 36 grams, but my blood sugar
is still high at 115 mg/dL, therefore | decide to delay my feed.

9:45 PM: Recheck glucose
10:00 PM: Recheck glucose
10:15 PM: Recheck glucose

10:30 PM: My blood sugar has dropped to 92 mg/dL so it's time to take my
cornstarch. Because | want to stay on schedule, | calculate a new dose using “GSD
Math.” My usual cornstarch dose is 36 grams which lasts me four hours, therefore |
take 9 grams per hour.

1:30 PM: Recheck glucose and take 27 g of cornstarch to get back on track.

2:25 AM: My glucose alarm sounds. Even though my blood sugar should be stable for
about 4 hours, sometimes it just isn't. Now my blood sugar has fallen to 58. | take 36
grams of cornstarch, and one Ritz cracker.

3:17 AM: | am still monitoring my symptoms, waiting for my blood sugar to stabilize
enough to return to sleep.

5:00 AM: I'm up again to check glucose, take the next dose of 36 grams, and up for the
day. Exhausted, but have to go to work, trying to keep my feeds on schedule for the rest
of the day.

*For illustrative purposes only; each patient’s cornstarch dosing and
schedule varies based on individual needs and medical guidance.

Life on high alert 24/7

To avoid life-threatening drops in blood sugars, families and patients described living by
alarms that divide the day and night. Meals, cornstarch doses, glucose checks - everything
must happen precisely on time or there can be catastrophic consequences.

“There's nothing normal about living in panic because your survival is
based on living by the clock.”

- Gayle, whose daughter has GSD1a.



Many others echoed that sentiment including Patrick, father to 12-year-old
Lindsay who lives with GSD1a: “We know that if we're even 20 minutes late
[to] a cornstarch dose, she could end up having a seizure or even worse,

o 9
passing away.”

Mike, father to an adult son with GSD1a, reiterated that point: “What might be

a small inconvenience for others, can become a life-threatening

situation...a delayed meal could lead to seizures, hospitalization, or
2%

worse.

“Thereis nothing normal about GSD and the diligence required to simply
stay alive each and every day.”

- Grant, father to a 13-year-old son with GSD1a.

Diet and doses of cornstarch must be perfect - every single time

For people with GSDI1a, eating isn't simple - it's a calculation. Every bite of food and every
dose of cornstarch must be perfectly timed and measured to keep blood sugar stable.
Exercise, stress, and minor illness can throw the balance off.

As Katie, mother to a young son with GSD1a put it: “To live and survive with

GSD, you have to be perfect, but being human is not perfect.”
She described a day at the pool when her cell phone overheated and

unknowingly turned off, causing alarms not to activate or the CGM not to alert
them to a drop in blood sugar which resulted in missing a cornstarch feed. Her
son had a seizure and was hospitalized, unconscious for more than 24 hours -
showing how even one mistake can become life or death.

“| have to be perfect every single day and every single night. If | miss my
cornstarch dose one time, if | oversleep one morning, if | eat or drink
one thing | shouldn’t, | may not make it to tomorrow. &

- David

“There are times thatlam not perfectandit’s scary.”
-Jordan, a 14-year-old with GSD1a

To complicate cornstarch therapy further, several patients and parents
reported shortages of the Argo cornstarch, whether in their local town,
abroad, or during the pandemic. “l have experienced traveling outside the country
and running out of cornstarch because | got sick or | needed more than I

expected. And it's very hard because even the quality could be different.”

- Julietta, adult living with GSD1a
17
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Patients face social isolation

GSD1a can lead to deep social isolation, as strict food rules, constant monitoring, and missed
milestones set patients apart from peers in everyday moments.

““More than anything though is the mental toll this has taken on me. | had
to carry special food to birthday parties, was always the weird one. I've
never been on Spring Break. I've never had a slice of cake or a shot on
my birthday. | haven't had a full eight hours of sleep since | was 12 years
old. | have to explain the white powder that | drink eight times a day. |
have to always be the designated driver when socializing because | can't
drink alcohol. | have to pass on the fruit smoothies, the ice cream, the
office treats, the just-try-a-bite offerings...I've become this person who
hides from the world because | can’t handle personal rejection”’

- Sosi, a 51-year-old living with GSD1a.

“[My son] is never asked to spend the night. He can't play as hard on the
playground. He's constantly being pulled to the side for glucose checks
or doses. He is missing school and left out of peer-bonding activities.”®

- Paige, parent to a child living with GSD1a.

“Jamie has never had a sleepover at a friend's house. He's never gone on
a school trip and he certainly can't do the one thing that he wants to do
more than anything... go to overnight camp?®

- Grant, father to a 13-year-old son with GSD1a.

GSD1areshapes family life — and can derail the moments that matter most

Even with careful planning, GSD1a can upend routines, strain siblings and relationships, and
turn long-anticipated trips and milestones into memories marked by fear, disruption, or loss.

Jordan, a 14-year-old with GSDla recalled his family’s special trip to
Disneyworld: “The minute we landed I felt sick,” he said, but he tried to push
through as to not ruin the trip. Just before the first rollercoaster ride, he had to
get off. He and his father returned to the hotel room and both broke down in
in tears. They missed the Magic Kingdom that day and Epcot the next. “It was
one of the most disappointing times in my life because we all really
looked forward to it and my disorder ruined it.”

“We've ended up in the hospital on day two of a five-day vacation,
missing the remainder of our trip. We've had to cancel nhumerous trips
due to illness and hypoglycemia. The worry about wasting those
finances and having to cancel and forfeiting deposits has brought
vacation planning to a minimum.”

- Paige, parent to a child living with GSD1a.



¢%Siblings suffer as well, as there is much anxiety, fear/attention on the
child/young adult with GSD which can lead to jealousy and animosity

with siblings.”’
- Lori, parent to a child with GSD1a.

Parents carry a crushing weight of responsibility

The stories from parents give a cross-section of the realities of living with GSDla - single
parents managing multiple children, parents of babies and toddlers, parents guiding teens
toward independence, and some who have endured the loss of a child. One thing that united
them all is how all-consuming GSD1a is for parents.

They have endless responsibilities

¢Over the years, we've gotten used to blood sugar checks all day and
night. The measuring of cornstarch, the setting of two to three alarms,
day and night, the confirming with my wife which one of us fed him last,
the text messages with the school nurse, the error messages on his
glucometer, the G-tube falling out, the infections, the sickness, the
stomach bugs, the doctor's appointments, the liver ultrasounds, the
blood draws. It goes on and on and on.”

- Grant, father to a 13-year-old son with GSD1a.

They never rest

s Imagine a world where you never catch up on sleep, where you can't just
lay down for a nap because you need to give yourself that rest...this is

GSD1a”’
- Wendy, mother to an adult son with GSD1a.

They live in constant fear

¢ In the morning when we wake up, we high-five each other. Good job. He
survived today. It's keeping someone alive. It’s a life-or-death situation

every three hours?’
J - Katie, mother to young child with GSDla

They need to be experts

% One of the most stressful aspects has been encountering hospital staff

unfamiliar with GSD1a”’ ,
- Karen, mother to an adult son with GSD1a, who

experienced “many |Vs that failed mid-infusion,
requiring immediate replacement, adding chaos
and fear to already stressful situations.”
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They live in constant “what ifs”

“What if we have a car accident and they don't see his medical alert tag?
What if they don't grab his medical supplies?”

- Paige, parent to a child with GSD1a.

They can trust no one

“My only daughter died when she was 13 months old. We were out of
town and she was under the care of a hospital that had no experience
with GSD?*

- Iris, mother of four children, three with GSD1a.

As Leah, mother to a 14-year-old daughter with GSD1a said: “You're leaving it
up to daycare, you're leaving [it] up to her classroom teacher and the
school nurse... and if they miss a dose it’s, ‘Oh, we're really sorry,’ but for
us it's life and death?

They get no breaks

¢“Even going on vacation is stressful. We have to consider the nearest
hospital and whether the staff there will take our instruction seriously
. 9
and have someone skilled enough to place an IV.

- Lori, parent to a child living with GSD1a.

They carry additional burdens

¢Our family has taken a toll economically...forcing us to become a single
income home scraping by paycheck-to-paycheck because there is no
alternative. We also face chronic mental and emotional exhaustion,
caring for this precious child that we love.”®

- Jose, father to an infant with GSD1a.

They will do anything for their children

“]| feel tired, so tired. | feel like I'm constantly calculating, monitoring, and
planning ahead. But | also feel love. Deep, relentless love for [my
children with GSD1a]. That gets me through every wake-up, every
grocery store label check, and every awkward conversation at a party?®

- Jaime, single mother to two young children
with GSD1a.



The future brings additional worries

As patients and families look ahead, the future brings a new set of fears and uncertainties tied
to living with GSD1a.

Meeting Poll: What worries you most about your or your loved one’s condition in
the future? Participants were asked to select their top three choices.

Response Options Percentage

Sleeping through an alarm/missing a dose 18%

The stress of not knowing how GSD1a will

progress 18%

Lack of independence/inability to live 14%
alone

Premature death 13%
Anxiety or depression 1%
Getting sick/stomach bug 1M%
Ability to start own family 7%
Ability to maintain career/work schedule

Loss of social support 4%

Dangers from lack of sleep 4%

Other

)
(2]
IS8

0% 5% 10% 15% 20%

Independence ushers in new fears and stress

Independence is supposed to be exciting — but for families living with GSD13, it's wrapped in a
level of fear most people will never understand. Parents shared a list of fears around this new
stage of parenthood including:

Handing responsibilities over to young adults where mistakes can be fatal

“When your kids are young, you can control everyth,ing... when they get
older, you have to let them go, and it's very difficult. ’

- Teri, describing the “tremendous” pressure on
her 24-year-old daughter to manage her own

care.
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Shifting responsibilities to a young adult means that they now have the
“primary role of making sure they keep themselves alive all day and
night, every single day and every single night.”

- Linda from Miami

Grant called the idea of his young son one day taking over * terrifying” as
one missed dose could be *“catastrophic’”

| struggle with my independence, because | feel like | have to have
somebody around that knows how to take care of me in case something
goes wrong.”
- Emma, who lives with GSD1a.

Dealing with emergencies far from home

A family trip to Egypt quickly turned dangerous when 13-year-old Jamie with
GSDla became violently ill and couldn’t keep food or cornstarch down. He
collapsed on a layover in the Frankfurt airport. He spent a week in a Frankfurt
hospital where few knew anything about GSD1a, with Jamie's parents texting
other GSD1a parents for guidance.“If this had happened on the plane, we

could have lost him,” his father said - an experience that left the family
terrified to ever fly overseas again.

- My fear today is the same fear I've had since the day he was born. It's
that scream in the middle of the night - or now that phone call. My son
lives in another city, a plane ride away. We can’t be there right away if
something happens, and you don’t have hours to fix a situation.””

- Mike, father to a son with GSDI1a.

Laurie shared that when her son went away to college, she and her husband
lived in constant fear - checking every dose, day and night, and even calling

campus police once when they couldn’t reach him. “We made it through, but
not without immense emotional strain.”

Putting dreams and careers at risk

Emily, a 22-year-old nurse, said one of her biggest fears is not being able to

pursue a bedside nursing career: *| don’t know if I'll be able to live my dream,”
as a result of the stress and anxiety living with GSD1a causes.
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“| worry about my partner’s future as we grow older, especially because
one of her dreams is to have children, and she’s concerned about how
pregnancy could affect her GSD1a.”’

- Julian, partner of someone with GSD1a.

¢ My husband is a carrier for GSD1A, which | didn't know until we met,
obviously. So, if we ever have biological children, there's a 50% chance
that each of them will have a diagnosis of GSD1A as well. That is just

constantly on my mind>’
- Monika, who lives with GSD1a.

“Even though our child is grown and living independently, our lives still
revolve around the clock. GSD1a doesn’t end when your child becomes
an adult - it simply takes on a new shape?’

- Mike, father to a son with GSD1a.

Long-term consequences are unknown and worrisome

Growing older with GSDla means facing questions medicine is still learning to answer—and
that uncertainty is frightening for patients and families. What is known is serious: long-term
risks can include worsening liver and kidney problems, bone loss/arthritis, and other
complications that may intensify with age.

% As | get older and continue to navigate through adulthood with GSD, |
am getting more scared. Kidney issues are starting to occur. Weight
gain from all the starch is becoming more prevalent, and the lack of
dairy products and calcium has caused early onset arthritis.”

- Sosi, adult living with GSD1a.

“‘How will his liver, kidneys, and other organs respond after a lifetime of
chronic hypoglycemia episodes? These are questions that remain
uncertain and weigh heavily on our mind?’

- Pam, mother of a son with GSD1a.

| worry about the future. We've already experienced a number of
complications from GSD1a. As my children get older, I'm concerned
about additional medical challenges and how they'll affect their lives.”®

- Lisa, mother of 2 daughters with GSD1a.

“Because of continuous glucose consumption and cornstarch in the
1970s, this is the first generation to live to greater than 50 years, so we
know to anticipate that there may be further complications with aging
that have not yet been defined.”

- Rebecca Riba-Wolman, MD
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Treatment Today

Treatment Today: Cornstarch is not enough

Today, treating GSD1a means managing life around diet and with cornstarch - a tool patients
depend on but can't always trust. People shared how even when they do everything right,
blood sugar can still drop, complications still develop, and sleep, travel, and independence
remain out of reach.

Survival means taking cornstarch day and night

“My daughter will only take water. She won't take anything flavored
because she's never had fruit, so she doesn't want to ever experience
that. But | challenge every single person to try it, get that down the way
that everybody with GSD gets it down. | choke. Or even more, try
drinking Glycosade, which is that much harder to get down, try to get
down 115 grams of Glycosade every night and you have to hope that you
keep it in you. Because the minute you throw up or the minute some
drips out of your mouth, the whole timeline has changed.”

- Gayle, mother of an adult daughter with GSD1a.

Cornstarch therapy is unreliable and unpredictable

“Most of the time the cornstarch works, but often it does not. And we
never know exactly why his glucose just drops for no known reason.”

- Wendy, mother of a son with GSD1a.

Consequences of missing a single feed can be fatal

“Over the last 23 years between two of our children [with GSD1a], we've
given close to 64,000 cornstarch feeds. That's a lot of alarms, a lot of
adrenaline, and in the past 23 years and 64,000 feeds, we've missed
two. The first time was when our son, Mendel, was six years old, and it
was terrifying. He had seizures. We spent days in the hospital. He
recovered. He came home. It was a miracle. Never again we said. This will
never, ever happen again. So, we set more alarms. Seven years later,
when Mendel was 13 years old, we missed another cornstarch feed. One.
A midnight feed. A few hours later, he was having seizures, fell into a
coma, and two weeks later, passed away”®

- Eta, mother to two children with GSD1a, one
who passed away
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Patients are finding their own ways to cope with symptoms

“You learn tricks to help with symptoms like taking acidophilus to help
with gut health and stomach issues. It eliminated many vomiting

: 99
episodes. - Adam, living with GSDIa.

¢¢| take Allopurinol daily to prevent another gout flare up. Similarly, | take
a supplement called potassium citrate to avoid kidney stones, another

side effect of GSD.” o
- Samantha, a 27-year-old living with GSD1a.

Even the basics aren’t an option for some

Alyssa, diagnosed with GSD1a at six months old, could not tolerate cornstarch for close to 20
years, and had to take Tolerex instead — a high-carb, low-volume formula for people who
need alternate nutrition to survive. The frequency of taking Tolerex (every 90 minutes) along
with the temperature requirement (to stay cold) greatly limited her daily activities and made
travel much more difficult for her family.

Incrememntal progress has helped

Katie, 23 years old, shared her experience switching from cornstarch to
Glycosade: *“Iwas finally able to sleep seven hours throughout the night.
But more than that, | was excited to let my parents sleep.” She also noted
itincreased her independence.

Cameron wrote that *“using a continuous glucose monitor was a game changer”
for his son who used to get 15 finger-pricks a day to measure blood sugar levels.

Long-term complications persist

¢Despite being on cornstarch since | was two years of age, | developed
significant complications and I'm facing some of the treatments that |
thought | would never experience, including dialysis and kidney
transplant. »*
- Monika, who lives with GSD1a.
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Meeting Poll: What medications or medical treatments have you used or has your
loved one used to treat the symptoms associated with GSD1a?

Cornstarch @

Glucose
supplementation/IV 18%

infusions .

Supplements or
medications to
improve Gl health

Allopurinol @

18%

Other medications

Anxiety or
depression
medications

Sleep medications

Seizure
medications

eée

Investigational
medicine in a clinical
trial

0% 5% 10% 15% 20% 25%

Meeting Poll: Besides medications and treatments, what are you currently doing
to manage the symptoms of GSD1a?

Response Options Percentage

Dietary Restrictions 26%
Blood glucose checks 25%
Continuous glucose monitoring 25%
Nasal or gastrostomy tube 1%
Continuous feeding 8%

Other 5%

26 0% 5% 10% 15% 20% 25% 30%



Meeting Poll: How well does your current treatment regimen control your or your
loved one’s symptoms overall?

27

Participants were asked to choose one
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“Most of our community are responding ‘somewhat’..but that one
misfeed erases everything you've done before and one misfeed can
have catastrophic effects. Even if your current treatment regimen is
controlling your symptoms on a daily basis, just one mistake can be fatal.’

- Meredith, mother of a son with GSDla and
Board Member of The Children’s Fund for GSD
Research.



Meeting Poll: What are the biggest drawbacks of your current approaches?

Participants asked to select top 3 choices. Answers are listed from the highest number of
responses to the lowest.

e Only treats some, not all, symptoms

¢ Inconvenient

¢ Difficult to manage

¢ Requires too much effort and/or time commitment
¢ High cost or co-pay, not covered by insurance

e Side effects

e Other

¢ Not very effective at treating target symptoms

¢ Limited availability or accessibility (tied with above)
¢ Route of administration

Investigational Treatments

Potential therapies in clinical development include gene therapy, gene and nucleotide editing,
among others. These experimental treatments have goals of improving blood glucose
stability and fasting tolerance, as well as decreasing dependence on cornstarch.

As for future clinical trials, the GSD1a community is supportive, and hopeful, but safety is key:

“¢Our son is open to participating in a clinical trial, but his safety would be

9
our top concern: - Lori, parent to adult son living with GSD1a.

¢Safety is always the first priority when looking at a research trial.
Transparency in previous data as well as the history of the trial leaders’

- Paige, mother to young child with GSD1a.

Several patients shared personal experiences with investigational treatments, which seemed
positive although not long lasting:

¢| was the first patient to receive the Ultragenyx gene therapy trial. After
| did that, | didn't feel that fatigue or lack of energy or even the days
where | couldn't really get out of bed. I'm seven years out | believe from
taking or getting that initial dose and I've had to go back to drinking
cornstarch every four hours. Thankfully | can drink Glycosade at night.
And those days, whenever | do have a low or for some reason | drop
because my appetite's not up to par that day, that just starts a
downward spiral for the rest of the day.”

o8 - Jerrod, adult living with GSD1a.



|t was September 3rd, 2018. | was the third person to participate in a
clinical trial for the DTX401, an investigational gene therapy for GSD1a,
specifically the low-dose safety round. | was anxious, apprehensive, and
mostly excited, but | was ready to risk my body for the betterment of
this entire GSD community, knowing we all deserve a better life. The
immediate change | felt was my intestines. I'd always had Gl issues and
things were finally better down there. Everything else was the same for
51 months, but | liked the improvement.... Because | was part of the
initial low-dose safety trial, the effects have since worn off, which
means I'm back to carrying the medical bag that never leaves my side
loaded with 36 gram cornstarch doses in their own containers, glucose
tabs or gel, crackers, blood glucose meter and water for taking

cornstarch?®
- Andrew, 58-year-old living with GSD1a

¢ Anna was fortunately one of the patients who received gene therapy.
And her life has changed. She is able to just take a dose of cornstarch
before she sleeps now, which has really changed her life. But it's not
perfect. There are still times when she'll not be able to predict when her
glucose is good and when it's not?®

- Teri, mother to Anna who lives with GSD1a.

%] am grateful to have received gene therapy treatment so those
symptoms are much more mild and infrequent. | am taking cornstarch
less frequently and feel better overall day to day?®

- Anna, who lives with GSDI1a.

¢Our son participated in the Ultragenyx clinical trial. While his daily need
of cornstarch and Glycosade has significantly decreased and his risk
profile has appeared to decrease, he is still at risk of going
hypoglycemic. So, this treatment is not a cure.”

- Scott, parent to son with GSD1a.



Hopes for Tomorrow

Based on patient, caregiver and clinical expert discussion, it is clear that
GSD1a is an optimal target for drug development

e Clear, urgent, unmet need - patients face an ongoing risk of sudden death and
severe chronic complications

e Major quality-of-life impact - daily functioning is heavily restricted, making
meaningful improvement easier to measure

o Patient community is engaged and motivated - ready to support trials,
research, and innovation

¢ Single gene mutation - offers a clean, well-defined target for genetic therapies

¢ Single affected organ - simplifies delivery and off-target complexity

e Uniquely accessible - the liver is one of the most easily accessible organs, ideal
for targeted therapies

e Strong disease model - potential to be a model for other types of diseases and
therapies

Hopes for Future GSD1a Treatments

Calling the need for new GSDIla treatments “urgent” doesn’'t come close to capturing the
reality. Families rely on a household staple to keep their children alive every few hours, day
and night.

Meeting Poll: Short of a complete cure, what specific things would you look for
in an ideal treatment for GSD1a? Select top three choices.

Response options Percentage
Reduced frequency of cornstarch dosing 30%
Better glucose regulation 23%
Less dietary restrictions 14%
Improve daily functioning 1%
Reduced amount of cornstarch per dose 9%
Increase energy and stamina 8%
Other 3%
Fewer gastrointestinal issues 2%
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The meeting poll revealed what most patients immediately want from a future treatment -
fewer cornstarch doses, better glucose regulation, and fewer dietary restrictions. But as the
discussion unfolded, it became clear that these poll responses only scratch the surface.
Patients and families emphasized far more profound needs: easing the life-threatening
nature of the disease, addressing long-term complications, restoring enzyme activity, and
giving people the chance to live with stability.

Goals for Future Treatment

] Reduce the life-threatening nature of GSDI1a, such as slowing the
rapid decrease of glucose levels

“First and foremost is always reducing the life-threatening nature of

GSD1a.”
- Sanford

“Ultimately, we need a treatment that eliminates the risk of going
hypoglycemic. Then our son will be able sleep through the night and not
have to worry about waking up to drink cornstarch or always worrying
about having cornstarch available wherever he is?’

- Scott

“For drug companies, reducing cornstarch a little is a win, but for us, it's
not enough... How can we be excited about 36 grams instead of 42 when
there’s still an ever-present danger of missing a feed and getting

severely hypoglycemic?”® .
-tta

“What's most important to me is fundamentally just not having to walk
this fine line between what is okay and is not okay?®

- Jake, who ideally wants a
treatment that reduces the rate
of blood sugars plummeting

“We would love to see a treatment that would slow the drastic drop of
glucose levels. The constant fear of a random low is worse than the
maximum 4 hours of sleep you get a night.”’

- Paige
%A treatment - certainly a cure, but also a drug or therapy that creates
consistent blood sugars and allows life to have normal patterns without
fatigue and anxiety - is urgently needed. 55 years without any

advancements is depressing?®
- Sanford



2 Solve the underlying problem

¢| would love to have access to something that restores not just 3% or 5%
of the enzyme activity, but something that actually prevents
complications that could possibly also reverse some of them without
doing other invasive treatments?’

- Monika

If her son’s body could make its own glucose it would be a miracle and
completely life-changing for him and all GSDla patients and

families.”
- Wendy

3 Allow fewer feeds, more stability and sleep

¢Not having to take cornstarch every four hours and ultimately being

able to fast more time.”? .
- Julietta

¢ A meaningful improvement in our day-to-day lives would be less
cornstarch and more time in between doses.”
- Hannah

“| think the number one [priority is] to get down the humber of times and
the frequency that we have to drink the cornstarch. That takes away
the fear and anxiety of missing a dose and worrying about where your

blood sugar is at constantly. **
- Katie

‘It would be great to be able to go to sleep and not set an alarm and just
wake up when not tired. GSD patients and their caregivers are
constantly exhausted and never get enough sleep.”’

- Mike

“Knowing that you can get through the night safely and that you will
wake up in the morning without any concern.”®
- Gayle
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4 Improve ability to eat normally and enjoy food again

“ basically lost a complete appetite due to my GSD1a. Being able to enjoy
food and not feel like I'm force-feeding myself would be amazing.”

- Katie

“In my case, half of my calories are cornstarch. So that doesn't leave too
much joy for food or [or the ability to] share in social events and those
things?’

9 - Julietta

5 offer simple administration - ideally a pill

“If you could take a pill and know you’d get to the next pill without any
issue, no matter what you ate or how active you were, that would be

9
huge. - Sanford

“If could wake up in the morning and take a pill or do a simple shot that
would get me through the day or through the week, that would be

incredible?’ .
- Katie

6 Help with long-term complications

“An ideal treatment would also reduce the risk of long-term

complications.”’ Lo
- Lori

“Something that actually prevents complications, not just reduces

cornstarch a little”’ .
- Monika
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Conclusion

GSD1a patients and families live with a level of vigilance, fear, and exhaustion that few people
will ever understand. Behind every voice represented in this report is a person fighting to live
safely through the night, a family trying to protect their child's future, and a community
holding onto the possibility of something better.

And while this report lays bare the day-to-day realities, we hope it also demonstrates
something equally powerful: this community is strong, engaged, knowledgeable, and deeply
committed to partnering on research. We are ready for progress. We are ready for clinical
trials. And GSD1a - with its clear genetic cause and focused organ involvement — offers an
ideal target for innovation.

Our hope is that the experiences of the GSDla community's stories will inspire drug
developers and other stakeholders to pursue the treatments these families have waited
decades for.

And as science advances, the GSDla community holds onto the hope that those who come
next will not grow up measuring life in doses and alarms, but in ordinary moments - school|,
travel, sleep, independence. A life defined by living — not simply surviving.
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Appendix 1: GSDla EL-PFDD Meeting Agenda

10:00AM -10:05AM

10:05AM -10:15AM

10:15AM -10:30AM

10:30AM - 10:35AM

10:35AM - 10:45AM

10:45AM - 11110AM

1110AM -12:30PM

12.30PM - 1:00PM

1:00PM - T10PM

110PM - 1:35PM

1:35PM - 2:45PM

2:45PM - 2:.55PM

2:55PM - 3:00PM
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Opening Remarks/Welcome
Meredith Gussin and Lisa Hodes | Board of Directors; The Children’s Fund
for GSD Research

FDA Opening Remarks
Jemila Venner-Walcott, MD / Office of Therapeutic Products, Center for
Biologics Evaluation and Research, U.S. Food and Drug Administration

Clinical Overview of GSD1a

David Rodriguez-Buritica, MD / Geneticist/Endocrinologist and Co-
Director of Glycogen Storage Disease Clinic at University of Texas at
Health Science Center

Introduction and Meeting Overview
James Valentine, JD, MHS; Meeting Moderator | Hyman, Phelps, and
McNamara

Demographic Polling
James Valentine, JD, MHS; Meeting Moderator | Hyman, Phelps, and
McNamara

Patient/Caregiver Panel - Living with GSD1a
A panel of five patients and caregivers will provide comments to start the
discussion on symptoms and daily impact of living with GSD1a.

Large Group Facilitated Discussion
Facilitated by Meredith Gussin and James Valentine, JD, MHS
Patients and caregivers are invited to add to the dialogue.

Break

Treatment of GSD1a: An Overview

Rebecca Riba-Wolman, MD, Pediatric Endocrinologist |Director of
Glycogen Storage Disease Program & Disorders of Hypoglycemia at
Connecticut Children’s

Patient/Caregiver Panel - Current and Future Treatments for GSD1a
A panel of five patients and caregivers will provide comments to start the
discussion on GSD1a treatments and treatment experiences.

Large Group Facilitated Discussion
Facilitated by Meredith Gussin and James Valentine, JD, MHS
Patients and caregivers are invited to add to the dialogue.

Meeting Summary
Sarah Wicks, JD, MPH | Hyman, Phelps, and McNamara

Closing Remarks
Meredith Gussin | Board of Directors; The Children’s Fund for GSD Research



Appendix 2: Polling Results

Demographics

1. Are you someone living with GSD1a or a caregiver of someone with GSD1a?

A. Someone living with
GSD1a

24%

B. A caregiver of
someone with GSD1a

76%

2. Where do you currently reside?

A. Us Pacific Time ¢ IEGPD 14%

B. US Mountain Time @) 7%
C.Us Central Time @) 7%
D.US Eastern Time — 68%

E. US Alaska Time 0%
F. US Hawaii Time 0%
G. Europe 0%

H. Middle East 0%

l. Asia 0%

J.Canada 0%

K. Mexico . 4%

L. Other 0%

3. What is the gender of you or your loved one with GSD1a?

A.Female 59%
B. Male 41%
C. Other 0%
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4. How old are you or your loved one?

Response options

Newborn - 2 years of age
3-5years of age

6-10 years of age

11-17 years of age

18-30 years of age
31-50 years of age

51+ years of age or older

Percentage
0%
7%
7%
15%
52%
1%

7%

5. At what age were you or your loved one diagnosed with GSD1a?

Response options

At birth

Within the first year
1-2 years of age
3-5years of age
6-10 years of age
11-20 years of age
21-30 years of age
31-40 years of age

41+ years of age or older

Percentage

25%
71%
4%
0%
0%
0%
0%
0%

0%



Life with GSD1a

1. Which of the following GSD1a-related health concerns have you or your loved one
ever had? Select ALL that apply.

Response options Percentage
Hypoglycemia/low blood sugar/feeling weak, 13%
shaky or sweaty

Dizziness/Lightheadedness/nausea 1%
Confusion or difficulty concentrating 9%
Seizures/convulsions 6%
Extreme fatigue or exhaustion 1M%
Liver dysfunction/adenomas 7%
Anxiety or depression 1%
Arthritis/gout 5%
Growth retardation 7%
Renal/kidney complications/stones 6%
Pain 8%
Other 6%
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2. Select the most troublesome GSD1a-related health concerns that you or your loved
one have had. Select TOP 3.

Response options Percentage
Hypoglycemia/low blood sugar 28%
Dizziness/Lightheadedness/nausea 8%
Confusion or difficulty concentrating 2%
Seizures/convulsions 7%
Extreme fatigue or exhaustion 6%
Liver dysfunction/adenomas 1%
Anxiety or depression 18%
Arthritis/gout 4%
Growth retardation 6%
Renal/kidney complications/stones 6%
Pain 2%
Other 1%

3. What specific activities of daily life are most important that you or your loved one
are NOT able to do or struggle with due to GSD1a. Select TOP 3.

Response options Percentage
Restful sleep 27%
Eat normally 22%
Socializing with family/friends 4%
Travel/vacationing 6%
Participating in recreational activities and events 10%
Attending school or having a job 5%
Attending sleepovers 8%
Attending sleepaway camp 4%
Attending parties or other social events 3%
Consumption of alcohol 5%

Other 5%



4. What worries you most about your or your loved one’s condition in the future? Select
TOP 3.

Response options Percentage
Lack of independence/inability to live alone 14%
Loss of social support 1%
The stress of not knowing how GSD1a will progress 18%
Premature death 13%
Ability to start own family 7%
Ability to maintain career/work schedule 5%
Anxiety or depression 1%
Sleeping through an alarm/missing a dose 18%
Getting sick/stomach bug 1%
Dangers from lack of sleep 1%
Other 0%

Current and Future Treatments

1. What medications or medical treatments have you used to treat symptoms
associated with GSD1a? Select ALL that apply.

Response options Percentage
Cornstarch 23%
Glucose Supplementation/IV infusions 18%
Sleep medications 5%
Seizure medications 1%
Anxiety or depression medications 6%
Supplements/mediactions to improve Gl health 18%
Allopurinol 14%
Investigational medicine in a clinical trial 1%
Other medications 14%
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2. Besides medications or treatments, what are you currently doing to help manage the
symptoms of GSD1a? Select ALL that apply.

Response options Percentage
Dietary Restrictions 26%
Continuous feeding 8%
Nasal or gastronomy tube 1%
Blood glucose check 25%
Anxiety or depression medications 6%
Continious glucose monitoring 25%
Other 5%

3. How well does your current treatment regimen control your or your loved one’s
symptoms overall?

Response options Percentage
Not at all 0%
Very little 0%
Somewhat 76%
To a great extent 24%

Not applicable - not using anything 0%



4. What are the biggest drawbacks of your current approaches? Select up to 3

Response options Percentage
Not very effective at treating target symptoms 3%
Only treats some, not all, symptom(s) 19%
High cost or co-pay, not covered by insurance 13%
Limited availability or accessibility 3%
Side effects 11%
Route of administration 1%
Requires too much effort and/or time 14%
commitment

Difficult to manage 15%
Inconvenient 17%
Other 4%
Not applicable - not using anything 0%

5. Short of a complete cure, what specific things would you look for in an ideal
treatment for GSD1a? Select TOP 3.

Response options Percentage
Reduced frequency of cornstarch dosing 30%
Reduced amount of cornstarch per dose 9%
Better glucose regulation 23%
Fewer gastrointestinal issues 2%
Increase energy and stamina 8%
Improve daily functioning M%
Less dietary restrictions 14%
Other 3%
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Appendix 3: Comments submitted

online from the GSDla community

Members of the GSDla community were invited to submit written comments up to 30 days
after the meeting; participants identified by first name only; some comments have been
lightly edited to improve readability.

Anna, USA GSD 1A impacts me on my worst days by interrupting my work day with brain
fog, the inability to focus, and hypoglycemia causes me to feel nauseous. | am
grateful to have received gene therapy treatment so those symptoms are
much more mild and infrequent. | am taking cornstarch less frequently and
feel better overall day to day. | am truly grateful, thank you for all of the work
you're doing for the foundation.

Cameron, Using a continuous glucose monitor was a game changer. Instead of having to

USA prick my son 15 times a day to check his blood sugar, now we know what his
blood sugar is all day long and can trust him to be at school or a friend's house
without being in a constant state of panic.

Claudia The fear of missing a dose is constant. | try to keep this inside me for my
children so they don't live in fear but it is very hard.

I'm afraid. No one understands the needs of GSD. We travelled to Canada
and they did not let me through customs because of the cornstarch. They
saw my child drinking it before we went through security, but they did not
even want to hear about it or read our doctor’s letter. They let my child and
husband in, but not me.

Ellen, USA As the grandparent of a 13-year-old patient | am grateful to the FDA for their
interest and commitment and hopeful for a cure to allow our Jamie to finally
have a safe pathway forward in his promising life. Knowing the challenges
Jamie has faced since birth, we continue to support fundraising efforts and
follow scientific studies, but the dangers are real and fierce. Jamie,
fortunately, has had only a few critical incidents and hospitalizations, but in
fact, every time his blood sugar drops precipitously, he is in danger, and we
have spent these past 13 years trying to understand the disease better
hoping that he will be able to live the most "normal” life possible, praying for
the discovery of a cure -- or at least a drug or procedure to afford him a
better path to health.

As a grandparent of a 13-year-old GSD Type 1la carrier, Jamie, we are

encouraged that this meeting is taking place, are so thrilled that Meredith

Gussin and Lisa Hodes have taken such an important leadership initiative, and

hope and pray that this will help lead to research and an eventual cure for
43 GSD!



Emily, USA

All I've ever wanted to do is travel and GSD is terrifying to do that. I'm
supposed to go to Africa and | am absolutely terrified. | have no idea what to
expect. | don't know how to plan to be gone for 2 weeks but | do not want
GSD to take this away from me. On my last trip, | came home and went to the
hospital because the heat caused me to go into acidosis.

| am 22 and living with GSD1a. It is so hard living in a body that is deteriorating
and cannot keep up with me. Living with GSD1a feels like being trapped inside
a body that's constantly breaking down while I'm still trying to live a normal
life. My biggest struggles are low blood sugar, exhaustion, and constant pain.
No matter how hard | try to stay on top of everything — my feedings, my
timing, my labs — my body still feels like it's falling apart.

In high school, things got really bad. | developed anorexia, and honestly, |
don’t remember most of those years. My blood sugar was in the 30s most of
the time. | was in and out of the hospital so often it felt like | lived there. My
brain was foggy, | couldn’t focus, and | lost years of my life to a body that just
couldn't keep up. It wasn't that | didn't care — it was that | was exhausted from
living every second in survival mode. When food becomes medicine, it's hard
to see it as anything else. | wanted control over something, but this disease
never lets you have that.

Now | live with chronic pain from gout on top of everything else. My joints
ache constantly. | try to push through it, but the pain is always there — a
reminder that even when my sugars are stable, my body is still struggling
underneath it all. It's hard to explain to anyone what it's like to look fine but
feel like your body is wearing out before you're even old.

I'm completely drained. I'm nauseated, weak, and sore, and all | can dois try to
hold things together until the next feeding. | can’t sleep through the night, |
can't travel without a plan for every possible scenario, and | can't be
spontaneous. Everything takes planning. Everything revolves around staying
safe.

What | fear most is that my body won’t keep up forever — that the pain, the
liver issues, the fatigue, and the constant maintenance will just get worse. I'm
scared of losing my independence, of my organs failing, of being trapped in
this body for the rest of my life while my mind still wants to do more.

GSD1a has taken so much from me — time, memories, freedom, and peace.
I've learned to live with it, but it's exhausting. A treatment that could ease
even part of this — the pain, the fatigue, the constant risk — would mean
everything. I just want to live in a body that feels like it's mine again.

Gayle, USA

44

Not everyone has the benefit of feeling symptomatic. So we never have the
"warning signs" that a hypoglycemic episode is about to happen. Generally it
is after the hypoglycemic episode that she feels awful.



Gayle, USA,
Continued

One of my biggest fears occurs every time my daughter gets in a car. What
happens if her blood sugars crash, or if it's time for her dose, or if there is an
accident and she cannot communicate to tell anyone what is wrong with her.

Not a day goes by that | am not scared for my daughter’s life. While we have
tried to create a life for her that is "normal," there is NOTHING normal about
living in panic because your survival is based on living by the clock.

Grant, USA

What do | fear most about my son's condition as my son James, 13, gets
older? As he matures and becomes more independent, he will inevitably need
to take on more responsibility as it relates to his day to day care -- constantly
maintaining and checking his blood sugars, taking his cornstarch every four
hours, waking himself up in the middle of the night to do so, etc. Up until now,
my wife and | have been solely responsible for his care and the thought of
ceding even some of that responsibility is terrifying, knowing that one missed
dose of cornstarch could be catastrophic. And that is just over the next few
years as he begins to drive and ventures out on his own even more. But even
looking further down the line, how will he be able to handle everything when
he goes away to college.? The safeguards and rules we are going to need to
put in place to make sure he is always safe are incredibly scary and anxiety
inducing to say the least. For example, will there be a hospital close by that
understands GSD and knows what to do when he needs to go? When it
comes to his care, | honestly can't look past next week, let alone 5-10 years
down the road.

Additionally, how will he handle the inevitable pressures of growing up when it
comes to things like alcohol? He knows he can't, but that doesn't make it
easier for him to say no. All he wants is to be a "normal" kid and experience
life. Unfortunately, there is nothing normal about GSD and the diligence
required to simply stay alive each and every day.

Ivory, USA

This is such an important and informative meeting to raise awareness and
education about GSD1a. Thank you for convening this meeting!

Hannah,
USA
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Navigating early adulthood is difficult enough, but watching my loved one
have to do it with GSD is a particular kind of hard. It is something that exists
and must be considered at every new step. It's adding cornstarch to grocery
lists and carving out a spot for it all in a pantry you share with roommates. It's
making new friends and sneaking away to the bathroom to drink your
cornstarch until you can trust them. It's countless more: at a new job, a
restaurant, traveling. Every time that alarm goes off to drink it brings you right
back into it. There is no “adjustment period” for GSD in early adulthood. Fear
for the future gets brought to a whole new level when your loved one’'s life is
on a clock. A meaningful improvement in our day to day lives would be less
cornstarch/more time in between doses. This would allow for more freedom,
productivity and less anxiety as they start new jobs and are in new spaces.



Howard,
USA

One of our biggest ongoing stresses is worrying about what happens when
Justin (our son) gets a stomach virus/food poisoning/other stomach related
issues or becomes ill while away from home or at home. Keeping his blood
sugar steady during those times is a constant fear, whether we're on a trip, at
home, or when he's commuting to work via the Long Island Railroad & NYC
subway. Even simple activities: travel, social plans, or overnights carry added
layers of planning and anxiety. We'd love to see future treatments that could
make these situations less dangerous and less stressful.

How can individuals with GSD1a be better supported as they move from
parent-managed care to managing their condition on their own? Are there
educational or behavioral supports that could help young adults with GSD1a
understand and stay committed to their treatment plans?

Jonah, USA

What | fear the most with GSD is perfection. Nobody's perfect, they say, but
with GSD, you don't get a choice. | have to be perfect every single day and
every single night. If | miss my cornstarch dose one time, if | oversleep one
morning, if | eat or drink one thing | shouldn't, | may not make it to tomorrow.
GSD doesn't give out second chances. To the outside world, people may
think we don't have it that tough. And it's true, if you're doing everything
perfect 24/7 365, then you may look healthy and normal. But one minor
mistake can change everything in the blink of an eye, and that scares me to
my core.

Jordan,
USA
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Hi, my name is Jordan and | am 14 years old and have GSD 1a.

| was diagnosed when | was a baby and over the years, I've tried to be more
responsible for my doses and doing things for myself but there are times that
| am not perfect and it is scary.

The day-to-day things for GSD can be challenging because | always have to
look at the clock and know what | need to bring with me in order to keep my
blood sugar OK. | can never just run out of the house or take a quick trip to
the mall with someone because it might be around dinner time or snack time
and | have to have a dose with me. | play volleyball and softball and | often
have to either sit out or the workout really affects how quickly my doses burn
up. | just wish | could maintain my blood sugar like everybody else does.

There have been a lot of times I've missed a dose and | don't know how to
describe that fear.

| was at a sleepover once and my parents said | could set alarms and wake up
and drink my doses. | was up really late talking to friends and | didn't hear my
alarm. | was so lucky that another kid heard it and woke me up. | don't know
what would've happened if they didn't hear it.



Jordan,

U
C

SA,
ontinued

Another time | was at sleepover and | got up in the morning and ate before all
the other kids were up and | fell back asleep and missed my next dose. | didn’t
really know the parents of the friend’s house | was at and | was so panicked
inside and was texting my dad to help me. It was so awful. | have a hard time
saying how | felt inside.

A few years ago, my family planned a trip to Disney and it was my little sister’s
first time. The minute we landed | felt sick in the airport. | tried so hard to act
like nothing was wrong. We got up the next morning and we were walking
distance to the Magic Kingdom and we were so excited, but | just didn't feel
good. | pushed through eating, even though | didnt want to because | knew |
had to. We got on a roller coaster and just before it was getting ready to take
off, | told my dad | have to get off. | knew | had to get back to our room. When
we got there, | started crying and asked him why does this always happen to
me? He started crying, and | felt really bad that | made him upset. We ended
up missing being at Magic Kingdom that entire day and we didn't get to go to
Epcot the next day either. It was one of the most disappointing times in my
life because we all really look forward to it and my disorder ruined it.

Thank you for listening. | really hope someone finds some kind of treatment
so | might be able to live a more normal life.

Jose, USA

Hello, our family already shared our story, but | was wondering if the FDA
could have any influence in making Argo brand cornstarch officially a
standard of care for GSD and influence DME companies to supply it for
patients. It's very difficult relying on grocery stores that often have limited
inventory or limits per person. This is very stressful for families. Argo
cornstarch should be delivered straight to our doors as a standard of care by
the DME company.
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Julian, USA

What do you fear the most as you or your loved one gets older? What worries
you the most about your or your loved one's condition?

| worry about my partner’s future as we grow older, especially because one of
her dreams is to have children, and she’s concerned about how pregnancy
could affect her GSDIla. | also worry about the long-term impact of the
condition on her liver. Each year, she has to get an MRI to ensure the
adenoma on her liver hasn't grown and that no new growths have developed.
Beyond the physical challenges, I'm deeply concerned about the constant toll
that stress and anxiety take on her. More than anything, | want her to have
everything she dreams of and to live a long, healthy, and fulfilling life.



Julian, USA,

Continued

| am a regular witness to how GSDla impacts my partner’'s daily life and
functioning. As it stands, she must drink cornstarch every three hours, and
every four hours throughout the night. If she's late, her blood sugar quickly
reflects that. Given her nighttime cornstarch regimen, my partner is never
able to get a full night's rest. This impacts her stress and anxiety levels, her
memory, and executive functioning. This past January, she unfortunately
caught norovirus, and what began as a simple date night quickly turned into a
frantic emergency room visit. Upon arrival, she was initially offered orange
juice, which she cannot have, and we had to insist that her blood sugar be
checked. She was admitted with a blood sugar level of thirty-four. The next
twenty-four hours were spent advocating for proper treatment.

Thankfully, her parents are incredibly knowledgeable and were able to guide
me on what to request from the doctors, but getting the medical team to
listen was not easy. They initially did the opposite of what | advocated for
which made her blood sugar drop instead of getting better. It was terrifying to
watch this happen and feel unheard by the medical team. This was extremely
alarming, especially because she was in no condition to advocate for herself.
During hypoglycemic episodes, she experiences intense brain fog and
struggles to form sentences or coherent thoughts.
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Karen, USA

Another enormous fear with GSD1a is that hospitals and doctors for the most
part don't know how to treat it. The Emergency dept has almost killed our son
on many occasions because they didn't listen to us telling them what to do
and ignoring the life-saving emergency medical letter. They take it in their
own hands and have taken him off the IV before he was stable.

When our son was 4 years old, his emergency bag with his cornstarch got
locked in a room accidentally while we were visiting friends. We had to call a
locksmith immediately — and were ready to break down the door — because if
he misses a dose, his blood sugar can drop dangerously within minutes.

That's what living with GSD1a is like: there is no flexibility, no “just wait a little.”
Every dose is life or death.

For us, there is no such thing as “just running out the door.” Every single
outing requires careful planning and preparation. Our adult son with GSD
must always carry measured doses of cornstarch, monitoring supplies, and
backup food. The timing of each dose is critical — if it is delayed, his blood
sugar can drop to dangerous levels.

What might be a small inconvenience for others — a flight delay, getting stuck
in traffic, or even an unexpected meeting running long — can become a life-
threatening situation. We live with the constant awareness that something as
ordinary as a delayed meal could lead to seizures, hospitalization, or worse.



Karen, USA,
Continued

| am looking forward to the meeting and hoping it gives a good understanding
of the day to day challenges our loved ones constantly face which includes a
tremendous lack of sleep just to simply be safe. GSD1a is a life threatening
condition and there is no room for even the smallest error, any error becomes
dangerous. | am a parent of a young adult with GSDla and we face enormous
and constant challenges that can happen at any moment day or night.

Katie, USA

In response to Emily's experience, | find that | and many other patients with
GSD 1a relate to symptoms of eating disorders. Food and cornstarch
completely run your life and is the number one thing on your mind at all times.
It has a detrimental impact on your mental health and self-image. It starts at
birth and is something | still deal with today.

Leah, USA

We actually used IVF and an egg donor to negate our second child having
GSD.

Linda, USA

Summer of 2024 could not find any cornstarch in any supermarket. Thank
God for Amazon. It was definitely a lifesaver.

As a grandmother, | can see the emotional toll GSDla has taken on my
daughter and her family. It's not just my grandson who has the disease that
suffers but also his sisters that have to come second to everything. Even if |
am watching my grandson, | have to text my daughter to let her know that he
has taken his cs. Even in the middle of the night! She has never slept through
a nightin almost 13 years.

Lisa, USA

| worry about the future. We've already experienced a number of
complications from GSDla. As my children get older, I'm concerned about
additional medical challenges and how they will affect their lives.

Figuring out the amount of cornstarch a person needs is challenging as this
fluctuates constantly. So many different things are involved. A cornstarch
dose that works one day or for a few days, may not be the correct dose the
very next day due to activity or other outside factors.

Lori, USA
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As parents of a young adult with GSD1a, we want others to understand that
while our son may appear on the outside to be a typical, functioning young
man, the daily work, preparation, and emotional toll of managing this disease
are known only to those living through it-patients and their families. It is a 24-
7 disease from diagnosis.



Lori, USA,
continued
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Our son was diagnosed early, and we began cornstarch therapy before he
was a year old. From the beginning, our greatest fears revolved around illness
and hospitalizations, particularly due to stomach viruses or gastrointestinal
infections. One of the most stressful aspects has been encountering hospital
staff unfamiliar with GSD1a. Despite our efforts to explain the urgency of
getting D10 during an illness, we've had experiences where our concerns were
not taken seriously-especially the critical need for a timely D10 IV. Once the
IV is placed, the fear doesn't end. There’s always the worry that the IV might
fail, and our son won't receive the glucose he needs to stay alive.

While in the hospital on an IV one time when he was a toddler, his blood sugar
dropped into the 30s because the IV had stopped working without anyone
noticing. Luckily, we caught it in time. We've had many Vs that failed mid-
infusion, requiring immediate replacement, adding chaos and fear to already
stressful situations.

For any type of surgery, our son must be admitted the night before to start
D10 fluids, since fasting is not an option. One particularly traumatic
experience was prior to a tonsil surgery when hospital staff struggled to place
an V. Ultimately, they had to insert one in his leg after multiple failed
attempts in his arm. Watching our 8-year-old son be poked and prodded
repeatedly was devastating—and once the leg IV was finally in, we had to insist
on a second, backup line in case the first one failed during surgery. The
anxiety of these situations is indescribable.

As a baby, prior to using cornstarch, our son was on a feeding pump at night
to keep his blood sugar steady. One time, the cord was tangled, and the
continuous feed was not working properly. When we realized something was
wrong, our son's blood sugar was down to a 10! Luckily, we caught it before
anything tragic happened.

Beyond the emergencies, there is relentless day-to-day stress. Every dose is
critical. My husband and | never slept through the night throughout his
childhood- waking every 3-4 hours to administer cornstarch through his G-
tube. Multiple alarms were set every night to avoid sleeping through an alarm
and missing a dose.

Although he attended school without an aide, we stayed in contact with the
school nurse to make sure he received his daily cornstarch dose. He wasn't
able to do an overnight class trip or boy scout trip without a parent on the trip
to make sure he took his middle of the night cornstarch dose. This is not only
stressful for the parent, but for the poor child that wants to have some
independence from his parents.
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Lori, USA,
Continued

When our son made the brave decision to go away to college, my husband
and | were overwhelmed with fear. Luckily, he transitioned to Glycosade at
night before he left for college (so he was able to sleep for a longer period of
time than if he was on cornstarch). We continued monitoring him remotely-
checking in every night while he was away to ensure he had taken his dose.
We then had to check in again seven hours later to confirm he got up for his
morning cornstarch dose. There were multiple stressful situations when we
couldn't reach him and, on many occasions, we had to call campus police to
knock on his door to wake him. We made it through, but not without immense
emotional strain. I'm sure he was not happy with his parents checking in on
him all the time, but he realized it was necessary for him to be away.

Socially, life has not been easy for him. He can't drink alcohol or eat many
typical foods/sweets that others enjoy. In addition, the calorie burden of
cornstarch and Glycosade leads to weight gain. The more he exercises, the
more cornstarch/snacks he needs, making weight management even harder.
Years of strict dietary restrictions have also contributed to food-related
issues. Now, as a young adult, he rebels by eating too much fast food and
high-carb meals. As parents, we worry constantly about the long-term health
consequences of this-especially as he starts to make more of his own
choices. He doesn't always follow the "doctor's orders" and thinks he can do a
better job at deciding on his cornstarch doses, which leads to arguments with
him.

Many of his peers go out to bars or enjoy foods he can’t eat. He often
chooses to stay in rather than risk being the odd one out, and we know he has
missed out on many social experiences as a result.

Long-term complications such as kidney stones, gout, liver adenomas,
muscle weakness, high cholesterol, and high triglycerides and severe
hypoglycemia weigh heavily on our minds. While cornstarch and Glycosade
have literally kept our son alive, we wish there could be fewer doses. Aside
from the caloric content, cornstarch is messy and leaves powder all over the
place. It's not easy to just take it when you are in certain work, school or social
situations.

Even going on vacation is stressful. We must always consider the nearest
hospital and whether the staff there will take our instructions seriously and
have someone skilled enough to place an IV if needed. My husband and | have
never taken a vacation without our son because the idea of something bad
happening while we are away is too frightening to bear.

An ideal treatment would prevent dangerous hypoglycemia during illness or
surgery, giving families like ours some relief from the constant fear. It would
eliminate the need for frequent, high-calorie dosing and reduce the risk of
long-term complications. Our son is open to participating in a clinical trial, but
his safety would be our top concern.
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Lori, USA,
Continued

GSD 1a is a relentless disease-not just for the person living with it, but for the
whole family. Siblings suffer as well as there is much anxiety/fear/attention on
the child/young adult with GSD which can lead to jealousy and animosity with
siblings.

We share our story in hopes of raising awareness about the daily challenges
and the urgent need for safer, more effective treatments.

Michael,
USA

Topic 1- GSDIla Symptoms & Daily Impact

The most challenging aspect of managing life with GSD1a is dealing with the
constant uncertainty. When will a low blood sugar episode occur? Will | have
the necessary supplies to treat it in time? Will | be able to recover on my own,
or will | need emergency medical intervention?

Every part of daily life influences blood sugar levels. Physical activity, work,
and studying all affect glucose utilization differently. Constant monitoring and
adjusting of glucose intake and food consumption are essential to meet the
body’s metabolic demands.

Managing blood sugar in young children is particularly difficult. A child’s
metabolism is constantly changing, and it's nearly impossible to explain to a
toddler the importance of maintaining normal blood sugar levels. Imagine
trying to convince a 3- or 4-year-old to drink cornstarch on schedule multiple
times a day to stay healthy—it's no easy task.

Because of his GSD, our son missed out on many typical childhood
experiences. The need for cornstarch feedings every 3-4 hours meant no
sleepovers, overnight sports camps, or study abroad programs in college.
These activities simply felt too risky, and we were never comfortable placing
his care in someone else’s hands overnight.

As our child grows older, our greatest concern shifts toward the long-term
complications of GSD. How will his liver, kidneys, and other organs respond
after a lifetime of chronic hypoglycemia episodes? These are questions that
remain uncertain and weigh heavily on our minds.

Topic 2 — Current Approaches to GSDla Treatments

Managing GSD]a requires strict adherence to a regimen of cornstarch doses
every three hours, along with a carefully planned diet to maintain normal
blood sugar levels. Missing or delaying even one dose can lead to serious
complications such as seizures. This constant vigilance takes a heavy
emotional toll on both patients and caregivers.

Spontaneity is nearly impossible. Every day must be carefully planned to
ensure there is enough cornstarch and snacks for the day’'s activities.
Traveling requires even more preparation—packing extra supplies for
potential delays, layovers, and security checks. Navigating TSA with multiple
containers of white powder (cornstarch) is often stressful and time-
consuming.



Michael,
USA,
Continued

Extending the time between cornstarch doses would be a big improvement.
The freedom to leave the house without carrying a “medical supply” bag
would feel liberating.

Currently, taking five cornstarch doses per day creates a large caloric load,
making weight management extremely challenging for many patients. It
would be great to be able to go asleep and not set an alarm and just wake up
when not tired. GSD patients and their caregivers are constantly exhausted
and never get enough sleep. It's a huge burden knowing you can never leave
your home without your supplies and emergency bag.

Even though our child is grown and living independently, our lives still revolve
around the clock. Glycogen Storage Disease Type |IA doesn't end when your
child becomes an adult — it simply takes on a new shape. Every few hours, we
find ourselves checking the time, sending a quick text, or making a call to
confirm that the next cornstarch dosage has been taken. The rhythm of our
days — and nights — is guided by this steady cadence of vigilance and care.

We live with an ever-present awareness that one missed dose, one delayed
reminder, could have serious consequences. That's why we never let a phone
call go unanswered — no matter the hour, no matter the circumstance.
There's always that underlying concern: Is everything okay?

Mariana,
USA

Thank you so much for the opportunity to join this virtual meeting. | enjoyed
listening to everyone's stories and relating it to our experience of caring for
our son. | gained so much great insight on what is to come as he grows up. |
look forward to future discussions with individuals and families experiencing
the same things as us. Thank you!

Matias,
Japan

When will the treatment be available for non-US citizens? | am from Argentina
living in Japan. What will be the estimated cost? Do | need US health
insurance?

Meredith,
USA
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Living with GSD is always living on the edge. A scary edge. Two nights ago, my
son went to sleep feeling just fine and for no reason, his blood sugar dropped
to 40 at 3 a.m. It took over an hour to get his blood sugar stabilized despite
trying all of our usual "rescue" measures. In that hour, we were debating back
and forth whether we needed to call 911. During that time, my son was crying
and felt like he was dying. He cried "l just want to be a normal kid." It is
heartbreaking to watch him feeling so ill and so scared while balancing
knowing if we took him to the hospital it might end up being a week-long
ordeal with doctors who don't understand his condition. Fortunately, we got
his blood sugar up and have had no incidents since.



Meredith,
USA,
Continued

The biggest impact on our lives having a child with GSD1a is the constant fear
and vigilance required to make sure that he doesn't miss a cornstarch feed.
We are all human, but there is no room for error in GSD. One missed feed can
have catastrophic consequences, like a seizure, coma or death. That pressure
on the child and the parents is so intense and it is relentless, exhausting, and
unforgiving. Passing that responsibility onto your child is tremendously scary
as that young person will have to take on the primary role of making sure they
keep themselves alive all day and night, every single day and every single
night.

Mori,

Argentina

My son is 30 years old. Since he was diagnosed when he was 9 months old,
I've been told the cure was a few years away. It's been very frustrating to
receive the same answer over and over again. Now he is an independent adult
living in a faraway country and | am afraid the impact GSD might have on his
health in adulthood. | am also worried that the cure won't reach other
countries outside the US and/or that it might be so expensive it is simply out
of our means to accessiit.

My son had been pre-approved for participating in the research trial. He had
all the right conditions but a few months before the trial began we were told
they couldn't accept it because he's not a US citizen nor lives in the US. We
were completely willing to pay for the trip, all the costs of the stay and to have
a US health insurance policy while we were there. However, he was still not
accepted for the trial.

My questions are:

1. Will this change at some point? Will non-US GSDla patients be able to
participate in trials?

2. Will there be trials in any other place in the world?

3. If not, how much will the treatment cost once it's available and what
countries will it be available in?

Looking forward to hearing your comments. Many thanks!

Is there an estimate of when will gene therapy be available to cure GSD 1a?
How much will it cost? Will it be available in other countries beside the US? Will
non-US citizens be able to be treated and cured?
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Noelle, USA

As a product of GSD, my friend lives in a constant state of stress, even when
her blood sugar doesnt need to be monitored, she's accustomed to
projecting that monitoring onto other things and finding out sources of stress
in the absence of GSD related stress. She loves to travel, but due to GSD, she
doesn't get to travel a lot because of all the risks involved in traveling,
especially to another country. Being out of routine increases her risk of being
late on a cornstarch, and if something does go wrong abroad for her, the
consequences can be catastrophic. Most hospitals don't know how to treat
her when she’s hypoglycemic and often do all the wrong things worsening her
condition. So even when she'’s on vacation she’s living her life under the very
real possibility of something going terribly wrong. Constantly.



Noelle, USA,

Continued

My friend has to wake up every 4 hours through the night to drink cornstarch.
That means every morning there’s a chance that I'm going to wake up and she
might be in some critical condition in the room beside me. There's anxiety
waking up every day and knowing that someone you love might need to be
rushed to the hospital first thing. And beyond that even if she wakes up okay,
it's still hard to watch her day get exponentially harder by her blood sugar
having dropped overnight. She doesn't have the energy for anything and
sometimes doesn't even have it in her to make breakfast, which just makes it
worse because she needs to eat to keep her blood sugar up.
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Paige, USA

Even with our current treatment our son has been having unknown digestive
issues causing random severe hypoglycemia. He would normally have a dose
every three hours during the day and two overnight doses. We are currently
on Week 3 of having to give him glucose gel multiple times every day and no
one has been able to figure out what is causing it.

| hope one day Glycogen Storage Disease is diagnosed earlier and treatment
guidelines are more known by providers. Our son is 8. When he was diagnosed
in 2017, we were told this disease was considered terminal and he would not
live to his second birthday. This was from a leading teaching hospital. | truly
believe if it had not been for this amazing community sharing their journeys
and experiences he would not be with us today.

My reoccurring nightmare is my son getting lost and us not being able to find
him before his dose is due. In the dream, the dose alarm sounds and I'm stuck
there watching his Dexcom go lower, and lower.

We constantly have to think of the "what ifs". Our son is also autistic so him
not being able to say what is wrong or what he needs is terrifying.

Most families plan vacations a year in advance so they can save. With GSD
you can't confidently do that. We've ended up in the hospital on day two of a
five-day vacation, missing the remainder of our trip. We've had to cancel
numerous trips due to illness and hypoglycemia. The worry about wasting
those finances and having to cancel and forfeiting deposits has brought
vacation planning [to] a minimum.

As a parent of a child with GSD seeing them isolated due to something they
can't control is heart wrenching. He's never asked to spend the night. He can't
play as hard on the playground. He's constantly being pulled to the side for
glucose checks or doses. He misses school and is left out of peer-bonding
activities.

Topic1

- The 3 top symptoms that affect our son are hypoglycemia, nausea, and
fear. We can't pull into any parking garage without him having panic attacks
that we are going to a hospital. As a parent we are constantly facing anxiety,
depression, and isolation. No one understands the toll this disease carries
unless you are living it day in and out.



Paige, USA,
Continued
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- Even on the best days you never let your guard down. You do not relax. This
disease can go from well managed to critical in a matter of minutes.

- Over time we have realized when symptoms are showing we are already in a
critical stage. We have learned to compartmentalize and have our feelings
and fears later. In these situations, we are the advocates. We are the go-to for
information. There is no room for emotion during these moments, only quick
action.

-There are many activities we cannot fully enjoy as a family due to GSD1a. Our
son loves all water activities but due to the toll it takes on his body we are not
able to fully let him play and participate with other peers his age. No child
should ever have to feel bad about missing out due to something they have
no control over. We have opted out of many family/friend gatherings due to
not wanting to have our son be reminded of having to sit out for long periods
of time. It is also extremely hard to plan vacations for our family. After so
many times of having to cancel due to illness and hospitalizations it's almost
not worth losing multiple deposits and cancellation fees. Even if we do plan a
vacation, we are never allowed to tell our son because we don't ever want him
upset with himself if we have to cancel.

-As a parent my biggest fear is him being alone. One day we will be gone.
Family members move away. Knowing | will one day pass off my fear and
anxiety to his future partner is terrifying.

Topic 2

-Currently we do cornstarch mixed with a blended diet through the g-tube 7
times a day. 12:00am, 4:00am, 7:30am, 10:30am, 1:30pm, 4:30pm, 8:00pm.
We also use vitamin-d drops, probiotics, Litholyte for kidney stones, and
Polycal.

-The downside to our current treatment is it has to be so precise that any
small change in activity or absorption can change our entire day. We have had
to become a one income family due to the devotion and emotional toll it
takes to manage this condition. We also deal with severe oral aversion and it
has been extremely hard to find someone willing to work with us due to their
fear of him vomiting during therapy and glucose levels dropping so quickly.

-We would love to see a treatment that would slow the drastic drop of
glucose levels. The constant fear of a random low is worse than the maximum
4 hours of sleep you get a night.

-Safety is always the first priority when looking at a research trial.
Transparency in previous data as well as the history of the trial leaders.



Samantha,
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USA

What are the most significant downsides of your or your loved one's current
treatments and how do they affect daily life?

Since | rely so heavily on cornstarch therapy, it means | must wake up every 4
hours at night to drink cornstarch. But it's often incredibly difficult to wake up
throughout the night and make sure I'm on time for all of my doses. There are
many nights I've woken up and realized | am in the middle of a hypoglycemic
episode because | am a little late to drink; | have shortness of breath, terrible
stomach issues, blurred vision, dizziness, and incredible brain fog which leads
to confusion and dissociation. When | wake up in that state, it's hard to think
through the symptoms, realize what has happened, and try to cope. Once
that happens it also sets off a terrible cycle for the next day or two, often
leading to consistent low blood sugars and continuing symptoms for the rest
of the day, which makes it extremely hard to go to work and impacts my
executive functioning. Even if | do everything else right, eat at the right times,
and make all my doses, it could take two days to feel normal again, only for it
to happen again. It's incredibly frustrating, demoralizing, and scary to feel like
I'm doing everything | can to correct it but nothing works.

What are you currently doing to manage your or your loved one's GSDIla?

| am currently relying primarily on cornstarch therapy to manage my GSD1a. |
drink cornstarch every 3 hours during the day and every 4 hours at night. |
also have a very strict diet: | eat low carbs (usually around 15-20 carbs per
meal), high protein and vegetable, very limited dairy, no natural sugar
(including fruit, honey, syrups), and no processed sugar. | also have gout as a
side effect of GSD, so | take Allopurinol daily to prevent another gout flare
up. Similarly, | take a supplement called potassium citrate to avoid kidney
stones, another side effect of GSD.

How does GSDJa affect you or your loved one on best and on worst days?

On the best days, | feel okay as long as | stay incredibly rigid on my cornstarch
schedule and diet. Staying hyper vigilant is key because if | am late on a
cornstarch or meal, it throws everything off and can easily change the
trajectory of my day. That being said, the worst days look like catching a
routine stomach bug or norovirus, and ending up in the emergency room and
staying in the hospital for a week. Once | get to that state, | can't keep any
food down, feel like my whole body is failing, and the hypoglycemia is so
severe it makes it difficult to walk straight or form sentences. And on top of
that, the panic of having to advocate for myself to be treated as a GSDla
patient and not a diabetic, fighting with medical professionals to take me
seriously and understand the severity of the situation because any wrong
move can leave me in a critical state.



Sanford,

USA

Our adult child has been in relatively good control and is diligent, yet she has
had multiple adenomas, requiring liver surgery to remove them. She has
kidney stones and cysts on her ovaries. The complications as they get older
are real, different than and additive to those we (and she) had when she was
younger and growing.

A key point to note is the difference between treating GSD1a and managing
the disorder. Corn starch only allows for management - and it is inconsistent
management fraught with inconsistency that creates risk. A treatment -
certainly a cure, but also a drug or therapy that creates consistent blood
sugars and allows life to have normal patterns without fatigue and anxiety - is
urgently needed. 55 years without any advancements is depressing.
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Scott, USA

Current treatment:

Our son participated in the Ultragenyx clinical trial. While his daily need of
cornstarch, Glycosade has significantly decreased and his risk profile has
appeared to decrease, he is still at risk of going hypoglycemic. So, this
treatmentis not a cure.

Ultimately, we need a treatment that eliminates the risk of going
hypoglycemic. Then our son will be able to sleep through the night and not
have to worry about waking up to drink cornstarch or always worrying about
having cornstarch available wherever he is.

Activity that our son can't do:

1. As a child, our son couldn't do sleepovers with his friends

2. As a young adult in college, he is less social because he can't drink alcohol
and has to leave parties early to go drink his cornstarch and/or Glycosade

The most significant symptom for my son is hypoglycemia. It's relentless and
requires constant monitoring 24 hours a day, 7 days a week. If he doesn't
closely monitor his blood sugar, or simply loses track of time, he will slide into
hypoglycemia. So, you constantly live on edge. Will he slide into hypoglycemia
during a class trip and will the teacher know what to do?

A close second, is the simple stomach virus or food poisoning. If he starts
vomiting, he will most likely need to go to the hospital and spend the next 24-
48 hours in the hospital with an IV in him waiting for the virus to pass.

Sheryl, USA

My nephew has GSD 1A and we have been working tirelessly for 25 years to
find a cure for this disease that currently requires 24 hours of maintenance
and treatment. It is our goal to find a CURE!!

Teri, USA

My daughter successfully wore the Dexcom 6 for years, but the Dexcom 7
kept falling out, and it was more painful to insert so she has stopped wearing a
CGM. | have heard from others that the Dexcom G7 does not work as well as
the G6. | wish there was a reliable, unobtrusive, CGM that she could wear. She
is not great about pricking her finger for the regular glucometer.



Teri, USA,
Continued

As a parent, it is hard to let your growing child “go” to be independent and
manage their own health (cornstarch doses, meals, glucose checks) after
managing it for so many years as a parent. Navigating a gentle release for her
independence v. remaining vigilant about her care is something | am still
struggling with.

The anxiety of always living “on the clock” is such a drain on my daughter.
Always thinking about the timing of cornstarch doses, snacks, and meals is
such an unnatural way to live and has led to many conflicts - what she v. my
husband and | think is best in terms of her diet, cornstarch dose timing,
snacks, etc.

Terry, USA

I'm praying for a cure for 1a for my 4 year old granddaughter, Tori, who | have
every weekend to give her parents a well needed break. | would really like to
see her cured and living a normal life without her g-tube, every three hour
feeding requirements before | die.

I'm 66 so we need to get this ball rolling lol.

Thank you, each and every one of you for all you're doing for those afflicted
with this disease.

Toby,
Unkown
Location

What is the estimated cost of the treatment for non-US citizens? Can |
participate in the next trials as a non-US citizen? What countries or cities will
the treatment be available in? Any in South America or Asia (specifically
Japan or Argentina)?
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Wendy, USA

We manage GSDIla with Argo cornstarch during the day and a longer lasting
starch overnight. In total, our son ingests almost 400grams of cornstarch in a
24 hour period in order to maintain his glucose at a stable level. Most of the
time the cornstarch works, but often it does not and we never know exactly
why. Sometimes his glucose just drops for no known reason. In an ideal world,
it would be amazing to not have to rely on cornstarch and for him not to have
the constant stress thinking that at any moment he could become sick and
need to be hospitalized. If his body could make its own glucose it would be a
miracle and completely life changing for him and all GSDla patients and
families.

My son has never slept through the night because he has to get up to take his
dose of cornstarch. This means that (we) his parents have not slept through
the nights either. Imagine a world where you never catch up on sleep, where
you can't just lay down for a nap because you need to give yourself that
rest...this is GSD1a. There is no time to relax and rest with this disease. If you
let your guard down, bad things will happen quickly and glucose can drop to
the point of causing a seizure or worse. So, there are never any moments of
the day or night when we as a family don't realize the severity of GSD1a. And
we look forward to hopefully finding a cure so that GSD1a patients can live
more normal lives.
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Wendy,
USA,
Continued

GSD1a affects my child on a daily basis because of the obvious issue of the
constant threat of low blood glucose occurring, and the feeling that he is not
ever fully safe. The threat of a stomach virus or food poisoning is always a
concern that looms and affects every aspect of his and our lives. It affects the
way he leads his life. If he travels, and where.

The stress of this disease used to be mainly on us as his parents, but now that
our child is a young adult it is more on him and he feels the stress and anxiety
of how quickly getting sick or missing a scheduled dose of cornstarch could
have catastrophic effects.
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	Executive Summary
	People with GSD1a need a constant external source of glucose to survive. There are no FDA-approved treatments that are disease modifying or that address the underlying condition. Uncooked cornstarch − a long chain carbohydrate taken every three to four hours, day and night − is the only option available to help these patients prevent life-threatening hypoglycemia.
	GSD1a is a relentless, unforgiving, life-threatening metabolic disorder. Currently, there is one treatment for GSD 1a − uncooked cornstarch. This common household gravy thickener is the only thing that has helped GSD 1a patients maintain acceptable blood sugar levels for the past 55 years. And just one missed dose can have fatal consequences.

	Key Themes of GSD1a
	GSD1a impairs the body’s ability to maintain blood sugar levels, resulting in a life-threatening risk of hypoglycemia as well as a wide range of life-long associated medical disorders including kidney disease, kidney failure, liver adenomas, aggressive liver cancers, impaired growth, fatigue, chronic pain, gastrointestinal disorders, developmental delays and learning disorders.
	Beyond the physical symptoms, GSD1a can have a profound impact on mental health – for patients, caregivers and the entire family.
	GSD1a is managed entirely with a strict diet and using uncooked cornstarch as an external source of glucose to maintain blood sugar levels.

	Fear is omnipresent in GSD1a families, driven by the disease’s unpredictability and the unforgiving nature of cornstarch therapy and diet.
	There are no FDA-approved medical treatments for GSD1a. Patients need options that allow them to live, not simply survive.
	Meeting Report & Overview
	Meeting participants and polling:  By the numbers

	Clinical Overview
	What is GSD1a?
	Compared to other medical conditions, forgetting or delaying one dose of the medication that helps to treat GSD1a, in this case, cornstarch, could result in the death of the patient − a fear that affects every aspect of life for people living with GSD1a and their families.


	Symptoms of GSD1a
	Meeting Poll: Which of the following GSD1a-related health concerns have you or your loved one had? Participants were asked to select all that apply.
	Response Options
	Percentage
	13%
	11%
	11%
	11%
	9%
	8%
	7%
	7%
	6%
	6%
	6%
	5%

	Severe hypoglycemia can strike at any moment
	One of the biggest difficulties in managing GSD1a is
	unpredictability.
	You go from being okay to all of
	a sudden your blood sugar plummets, you have a seizure, then you go to the hospital.
	When it's hot outside, she goes hypoglycemic. When it's cold outside, she'll go hypoglycemic. If she showers and the water is just a little bit too cold or too hot, she'll go hypoglycemic. If she has a bowel movement, she'll go hypoglycemic. If she goes to bed too tired, she'll go hypoglycemic. If she gets sick, even with the slightest fever, she'll go hypoglycemic.

	Exhaustion can be extreme
	Every patient that I talk to has to deal with this [constant] fatigue.
	I was exhausted from living every second in survival mode.
	As a single mom and the default parent [to two kids with GSD1a], I feel the heavy load and responsibility to not only raise and protect my kids, but to literally keep them alive hour by hour. I feel tired, so tired.
	I am just extra tired. I can't really put my finger on it, but it is just like I want to just take a nap. I feel like I can't function or think normally. I feel like I'm not myself.

	Gastrointestinal issues cause pain, discomfort and embarrassment
	are 14, those are hard. It makes you awkward, it makes you uncomfortable… I think she struggles with that.
	Stomach aches, diarrhea…when you
	If he starts vomiting, he will most likely need to go to the hospital and spend the next 24-48 hours in the hospital with an IV in him waiting for the virus to pass.
	The threat of a stomach virus or food poisoning is always a concern that looms and affects every aspect of his and our lives.

	Emotional and mental tolls are life-altering
	The private world of a person with glycogen storage disease is full of invisible struggles and unrelenting unexamined emotional pain. When anxiety, isolation, or depression go unaddressed, it changes a person – they lose confidence, relationships, opportunities, and in some heartbreaking cases, even their lives.

	Anxiety and depression:
	We can't pull into any parking garage without him having panic attacks that we are going to a hospital. As a parent, we are constantly facing anxiety, depression, and isolation. No one understands the toll this disease carries unless you are living it day in and out.
	There’s an anxiety waking up every day and knowing that someone you love might need to be rushed to the hospital first thing.
	The anxiety of always living ‘on the clock’ is such a drain on my daughter.

	Diordered Eating:
	Imagine never being hungry because you had to eat all day and all night. That is the life of somebody with GSD1a.
	Food and cornstarch completely run your life and is the number one thing on your mind at all times. It has a detrimental impact on your mental health and self-image, it starts at birth and is something I still deal with today.
	Years of strict dietary restrictions have also contributed to food-related issues. Now, as a young adult, he rebels by eating too much fast food and high-carb meals.
	Lack of interest in food and disordered eating are very common because we ask individuals to eat in a very disordered way from birth.

	Additional symptoms add to the daily burden:
	Brain fog:
	During hypoglycemic episodes, my partner experiences intense brain fog and struggles to form sentences or coherent thoughts.

	Unrelenting pain:
	Now I live with chronic pain from gout on top of everything else. My joints ache constantly. I try to push through it, but the pain is always there — a reminder that even when my sugars are stable, my body is still struggling underneath it all. It’s hard to explain to anyone what it’s like to look fine but feel like your body is wearing out before you’re even old.

	Life with GSD1a
	Living with GSD1a is filled with limits and fears that most people never have to think about. What others would consider simple activities − sleep, eating, and social activities − can become major life-threatening challenges. These daily sacrifices take a deep toll, wearing the entire family unit down − leaving little room for anything beyond basic survival. Most children cannot attend sleepovers, overnight camps, out of state college, or study abroad programs because care is too complex to entrust to others or even themselves.
	Even simple activities like travel, social plans, or overnights carry added layers of planning and anxiety.
	- Harold, who has a son with GSD1a.

	Meeting Poll: What specific activities of daily life are most important that you or your loved one are not able to do or struggles with doing due to GSD1a? Participants were asked to select their top three choices.
	Response Options
	Percentage
	27%
	22%
	10%
	8%
	6%
	5%
	5%
	5%
	4%
	4%
	3%


	Sleep is a luxury that no one gets
	Let me describe to you what's probably a familiar experience. You have an early morning flight, way too early. You absolutely cannot miss this flight. You go to sleep late because you keep double checking that you packed everything. You get into bed exhausted, but you can't fall asleep because you're so nervous and anxious that you're going to miss your morning alarm. Eventually, you set a second alarm and you manage to fall asleep, but then you wake up in an absolute panic two hours later thinking you missed your alarm and you look over at the clock. Thankfully, it's not time to wake up yet, but your adrenaline is running high. You spend the next few hours tossing and turning, waiting for your alarm to go off. Now, imagine that same sleepless night and the worry and the fear and the anxiety and the adrenaline every night, only you're not afraid you're going to miss a flight. You're afraid your child could die. If you miss an alarm, your child could die. As a family with GSD1a, we float somewhere in between asleep and awake, somewhere in between adrenaline and fear, somewhere between living normally and feeling trapped.
	Nights are the hardest. I'm on alert even in my sleep, ears tuned for the alarm of a drop in glucose reading. Some nights they're fine and others I'm up twice, maybe three times, feeding, adjusting, and checking again. I dream about uninterrupted sleep the way some people dream about vacations.
	Imagine every night waking up in the middle of the night two or three times to feed your child… having a pit in your stomach every time you took her blood sugar, hoping and praying it was going to be in the normal range. And knowing that if it wasn't – your child's life could be in danger.
	Having a child with GSD1a is like having a newborn for 18 years.

	A Night in the Life of GSD1a*
	Andrew, 58 years old, who lives with GSD1a, recounted a typical night for him including “GSD Math,” his term for the constant calculations needed to keep blood sugar in a safe range (70-120 mg/dL) overnight while trying to get enough sleep to feel rested for work for the next day. This is done by adjusting cornstarch timing, aiming for each dose to last 3-4 hours, although the duration can vary greatly depending on many factors such as exercise, stress, illness, etc. The goal is to prevent drops in blood sugar without overcorrecting the highs, while keeping a consistent schedule as much as possible.
	9:30 PM: I’m supposed to take my cornstarch dose of 36 grams, but my blood sugar is still high at 115 mg/dL, therefore I decide to delay my feed.
	9:45 PM: Recheck glucose
	10:00 PM: Recheck glucose
	10:15 PM: Recheck glucose
	10:30 PM: My blood sugar has dropped to 92 mg/dL so it’s time to take my cornstarch. Because I want to stay on schedule, I calculate a new dose using “GSD Math.” My usual cornstarch dose is 36 grams which lasts me four hours, therefore I take 9 grams per hour.
	11:30 PM: Recheck glucose and take 27 g of cornstarch to get back on track.
	2:25 AM: My glucose alarm sounds. Even though my blood sugar should be stable for about 4 hours, sometimes it just isn’t. Now my blood sugar has fallen to 58. I take 36 grams of cornstarch, and one Ritz cracker.
	3:17 AM: I am still monitoring my symptoms, waiting for my blood sugar to stabilize enough to return to sleep.
	5:00 AM: I’m up again to check glucose, take the next dose of 36 grams, and up for the day. Exhausted, but have to go to work, trying to keep my feeds on schedule for the rest of the day.
	Life on high alert 24/7
	To avoid life-threatening drops in blood sugars, families and patients described living by alarms that divide the day and night. Meals, cornstarch doses, glucose checks − everything must happen precisely on time or there can be catastrophic consequences.
	There’s nothing normal about living in panic because your survival is based on living by the clock.
	- Gayle, whose daughter has GSD1a.


	We know that if we're even 20 minutes late
	[to] a cornstarch dose, she could end up having a seizure or even worse, passing away.
	What might be
	a small inconvenience for others, can become a life-threatening situation….a delayed meal could lead to seizures, hospitalization, or worse.
	There is nothing normal about GSD and the diligence required to simply stay alive each and every day.

	Diet and doses of cornstarch must be perfect – every single time
	To live and survive with
	GSD, you have to be perfect, but being human is not perfect.
	I have to be perfect every single day and every single night. If I miss my cornstarch dose one time, if I oversleep one morning, if I eat or drink one thing I shouldn’t, I may not make it to tomorrow.
	There are times that I am not perfect and it’s scary.
	I have experienced traveling outside the country
	and running out of cornstarch because I got sick or I needed more than I expected. And it's very hard because even the quality could be different.

	Patients face social isolation
	More than anything though is the mental toll this has taken on me. I had to carry special food to birthday parties, was always the weird one. I've never been on Spring Break. I've never had a slice of cake or a shot on my birthday. I haven't had a full eight hours of sleep since I was 12 years old. I have to explain the white powder that I drink eight times a day. I have to always be the designated driver when socializing because I can't drink alcohol. I have to pass on the fruit smoothies, the ice cream, the office treats, the just-try-a-bite offerings…I’ve become this person who hides from the world because I can’t handle personal rejection.
	[My son] is never asked to spend the night. He can't play as hard on the playground. He's constantly being pulled to the side for glucose checks or doses. He is missing school and left out of peer-bonding activities.
	Jamie has never had a sleepover at a friend's house. He's never gone on a school trip and he certainly can't do the one thing that he wants to do more than anything… go to overnight camp.

	GSD1a reshapes family life — and can derail the moments that matter most
	The minute we landed I felt sick,
	It was
	one of the most disappointing times in my life because we all really looked forward to it and my disorder ruined it.
	We've ended up in the hospital on day two of a five-day vacation, missing the remainder of our trip. We've had to cancel numerous trips due to illness and hypoglycemia. The worry about wasting those finances and having to cancel and forfeiting deposits has brought vacation planning to a minimum.
	Siblings suffer as well, as there is much anxiety, fear/attention on the child/young adult with GSD which can lead to jealousy and animosity with siblings.


	Parents carry a crushing weight of responsibility
	They have endless responsibilities
	Over the years, we've gotten used to blood sugar checks all day and night. The measuring of cornstarch, the setting of two to three alarms, day and night, the confirming with my wife which one of us fed him last, the text messages with the school nurse, the error messages on his glucometer, the G-tube falling out, the infections, the sickness, the stomach bugs, the doctor's appointments, the liver ultrasounds, the blood draws. It goes on and on and on.

	They never rest
	Imagine a world where you never catch up on sleep, where you can't just lay down for a nap because you need to give yourself that rest...this is GSD1a.

	They live in constant fear
	In the morning when we wake up, we high-five each other. Good job. He survived today. It’s keeping someone alive. It’s a life-or-death situation every three hours.

	They need to be experts
	One of the most stressful aspects has been encountering hospital staff unfamiliar with GSD1a.


	They live in constant “what ifs”
	What if we have a car accident and they don't see his medical alert tag? What if they don't grab his medical supplies?

	They can trust no one
	My only daughter died when she was 13 months old. We were out of town and she was under the care of a hospital that had no experience with GSD.
	You're leaving it
	up to daycare, you're leaving [it] up to her classroom teacher and the school nurse… and if they miss a dose it’s, ‘Oh, we're really sorry,’ but for us it's life and death.

	They get no breaks
	Even going on vacation is stressful. We have to consider the nearest hospital and whether the staff there will take our instruction seriously and have someone skilled enough to place an IV.

	They carry additional burdens
	Our family has taken a toll economically…forcing us to become a single income home scraping by paycheck-to-paycheck because there is no alternative. We also face chronic mental and emotional exhaustion, caring for this precious child that we love.

	They will do anything for their children
	I feel tired, so tired. I feel like I'm constantly calculating, monitoring, and planning ahead. But I also feel love. Deep, relentless love for [my children with GSD1a]. That gets me through every wake-up, every grocery store label check, and every awkward conversation at a party.

	The future brings additional worries
	Meeting Poll: What worries you most about your or your loved one’s condition in the future? Participants were asked to select their top three choices.
	Response Options
	Percentage
	18%
	18%
	14%
	13%
	11%
	11%
	7%
	5%
	4%
	4%

	Independence ushers in new fears and stress
	Handing responsibilities over to young adults where mistakes can be fatal
	When your kids are young, you can control everything… when they get older, you have to let them go, and it's very difficult.

	primary role of making sure they keep themselves alive all day and night, every single day and every single night.
	I struggle with my independence, because I feel like I have to have somebody around that knows how to take care of me in case something goes wrong.

	Dealing with emergencies far from home
	If this had happened on the plane, we
	could have lost him,
	My fear today is the same fear I’ve had since the day he was born. It’s that scream in the middle of the night – or now that phone call. My son lives in another city, a plane ride away. We can’t be there right away if something happens, and you don’t have hours to fix a situation.
	We made it through, but
	not without immense emotional strain.

	Putting dreams and careers at risk
	I don’t know if I’ll be able to live my dream,
	I worry about my partner’s future as we grow older, especially because one of her dreams is to have children, and she’s concerned about how pregnancy could affect her GSD1a.
	My husband is a carrier for GSD1A, which I didn't know until we met, obviously. So, if we ever have biological children, there's a 50% chance that each of them will have a diagnosis of GSD1A as well. That is just constantly on my mind.
	Even though our child is grown and living independently, our lives still revolve around the clock. GSD1a doesn’t end when your child becomes an adult – it simply takes on a new shape.

	Long-term consequences are unknown and worrisome
	As I get older and continue to navigate through adulthood with GSD, I am getting more scared. Kidney issues are starting to occur. Weight gain from all the starch is becoming more prevalent, and the lack of dairy products and calcium has caused early onset arthritis.
	How will his liver, kidneys, and other organs respond after a lifetime of chronic hypoglycemia episodes? These are questions that remain uncertain and weigh heavily on our mind.
	I worry about the future. We've already experienced a number of complications from GSD1a. As my children get older, I'm concerned about additional medical challenges and how they'll affect their lives.
	Because of continuous glucose consumption and cornstarch in the 1970s, this is the first generation to live to greater than 50 years, so we know to anticipate that there may be further complications with aging that have not yet been defined.

	Treatment Today
	Treatment Today: Cornstarch is not enough
	Survival means taking cornstarch day and night
	My daughter will only take water. She won't take anything flavored because she's never had fruit, so she doesn't want to ever experience that. But I challenge every single person to try it, get that down the way that everybody with GSD gets it down. I choke. Or even more, try drinking Glycosade, which is that much harder to get down, try to get down 115 grams of Glycosade every night and you have to hope that you keep it in you. Because the minute you throw up or the minute some drips out of your mouth, the whole timeline has changed.

	Cornstarch therapy is unreliable and unpredictable
	Most of the time the cornstarch works, but often it does not. And we never know exactly why his glucose just drops for no known reason.

	Consequences of missing a single feed can be fatal
	Over the last 23 years between two of our children [with GSD1a], we've given close to 64,000 cornstarch feeds. That's a lot of alarms, a lot of adrenaline, and in the past 23 years and 64,000 feeds, we've missed two. The first time was when our son, Mendel, was six years old, and it was terrifying. He had seizures. We spent days in the hospital. He recovered. He came home. It was a miracle. Never again we said. This will never, ever happen again. So, we set more alarms. Seven years later, when Mendel was 13 years old, we missed another cornstarch feed. One. A midnight feed. A few hours later, he was having seizures, fell into a coma, and two weeks later, passed away.


	Patients are finding their own ways to cope with symptoms
	You learn tricks to help with symptoms like taking acidophilus to help with gut health and stomach issues. It eliminated many vomiting episodes.
	I take Allopurinol daily to prevent another gout flare up. Similarly, I take a supplement called potassium citrate to avoid kidney stones, another side effect of GSD.

	Even the basics aren’t an option for some
	Incrememntal progress has helped
	I was finally able to sleep seven hours throughout the night.
	But more than that, I was excited to let my parents sleep.
	using a continuous glucose monitor was a game changer

	Long-term complications persist
	Despite being on cornstarch since I was two years of age, I developed significant complications and I'm facing some of the treatments that I thought I would never experience, including dialysis and kidney transplant.

	Meeting Poll: What medications or medical treatments have you used or has your loved one used to treat the symptoms associated with GSD1a?
	Cornstarch
	Glucose supplementation/IV infusions

	23%
	18%
	Supplements or medications to improve GI health
	Allopurinol

	18%
	14%
	Other medications
	Anxiety or depression medications

	14%
	6%
	Sleep medications

	5%
	Seizure medications

	1%
	Investigational medicine in a clinical trial

	1%
	0%
	5%
	10%
	15%
	20%
	25%
	Meeting Poll: Besides medications and treatments, what are you currently doing to manage the symptoms of GSD1a?
	Response Options
	Percentage
	26%
	25%
	25%
	11%
	8%
	5%

	Meeting Poll: How well does your current treatment regimen control your or your loved one’s symptoms overall?
	100%
	80%
	60%
	40%
	20%
	0%
	Not at all
	Very little
	76%
	Somewhat
	24%
	To a great extent
	Not using anything
	Most of our community are responding ‘somewhat’…but that one misfeed erases everything you've done before and one misfeed can have catastrophic effects. Even if your current treatment regimen is controlling your symptoms on a daily basis, just one mistake can be fatal.
	Meeting Poll: What are the biggest drawbacks of your current approaches?
	Investigational Treatments
	Our son is open to participating in a clinical trial, but his safety would be our top concern.
	Safety is always the first priority when looking at a research trial. Transparency in previous data as well as the history of the trial leaders.
	I was the first patient to receive the Ultragenyx gene therapy trial. After I did that, I didn't feel that fatigue or lack of energy or even the days where I couldn't really get out of bed. I'm seven years out I believe from taking or getting that initial dose and I've had to go back to drinking cornstarch every four hours. Thankfully I can drink Glycosade at night. And those days, whenever I do have a low or for some reason I drop because my appetite's not up to par that day, that just starts a downward spiral for the rest of the day.

	It was September 3rd, 2018. I was the third person to participate in a clinical trial for the DTX401, an investigational gene therapy for GSD1a, specifically the low-dose safety round. I was anxious, apprehensive, and mostly excited, but I was ready to risk my body for the betterment of this entire GSD community, knowing we all deserve a better life. The immediate change I felt was my intestines. I'd always had GI issues and things were finally better down there. Everything else was the same for 51 months, but I liked the improvement…. Because I was part of the initial low-dose safety trial, the effects have since worn off, which means I'm back to carrying the medical bag that never leaves my side loaded with 36 gram cornstarch doses in their own containers, glucose tabs or gel, crackers, blood glucose meter and water for taking cornstarch.
	Anna was fortunately one of the patients who received gene therapy. And her life has changed. She is able to just take a dose of cornstarch before she sleeps now, which has really changed her life. But it's not perfect. There are still times when she'll not be able to predict when her glucose is good and when it's not.
	I am grateful to have received gene therapy treatment so those symptoms are much more mild and infrequent. I am taking cornstarch less frequently and feel better overall day to day.
	Our son participated in the Ultragenyx clinical trial. While his daily need of cornstarch and Glycosade has significantly decreased and his risk profile has appeared to decrease, he is still at risk of going hypoglycemic. So, this treatment is not a cure.
	Based on patient, caregiver and clinical expert discussion, it is clear that GSD1a is an optimal target for drug development

	Solve the underlying problem
	I would love to have access to something that restores not just 3% or 5% of the enzyme activity, but something that actually prevents complications that could possibly also reverse some of them without doing other invasive treatments.
	it would be a miracle and
	completely life-changing for him and all GSD1a patients and families.

	Allow fewer feeds, more stability and sleep
	Not having to take cornstarch every four hours and ultimately being able to fast more time.
	A meaningful improvement in our day-to-day lives would be less cornstarch and more time in between doses.
	I think the number one [priority is] to get down the number of times and the frequency that we have to drink the cornstarch. That takes away the fear and anxiety of missing a dose and worrying about where your blood sugar is at constantly.
	It would be great to be able to go to sleep and not set an alarm and just wake up when not tired. GSD patients and their caregivers are constantly exhausted and never get enough sleep.
	Knowing that you can get through the night safely and that you will wake up in the morning without any concern.

	Improve ability to eat normally and enjoy food again
	I basically lost a complete appetite due to my GSD1a. Being able to enjoy food and not feel like I'm force-feeding myself would be amazing.
	In my case, half of my calories are cornstarch. So that doesn't leave too much joy for food or [or the ability to] share in social events and those things.

	Offer simple administration – ideally a pill
	If you could take a pill and know you’d get to the next pill without any issue, no matter what you ate or how active you were, that would be huge.
	If I could wake up in the morning and take a pill or do a simple shot that would get me through the day or through the week, that would be incredible.

	Help with long-term complications
	An ideal treatment would also reduce the risk of long-term complications.
	Something that actually prevents complications, not just reduces cornstarch a little.

	4. How old are you or your loved one?
	Response options
	Percentage
	18-30 years of age
	52%
	5. At what age were you or your loved one diagnosed with GSD1a?
	Response options
	Percentage
	Within the first year
	71%
	Life with GSD1a
	1. Which of the following GSD1a-related health concerns have you or your loved one ever had? Select ALL that apply.
	Response options
	Percentage
	Hypoglycemia/low blood sugar/feeling weak, shaky or sweaty
	13%

	2. Select the most troublesome GSD1a-related health concerns that you or your loved one have had. Select TOP 3.
	Response options
	Percentage
	Hypoglycemia/low blood sugar
	28%
	3. What specific activities of daily life are most important that you or your loved one are NOT able to do or struggle with due to GSD1a. Select TOP 3.
	Response options
	Percentage
	4. What worries you most about your or your loved one’s condition in the future? Select TOP 3.
	Response options
	Percentage
	The stress of not knowing how GSD1a will progress
	Sleeping through an alarm/missing a dose
	18%

	Current and Future Treatments
	1. What medications or medical treatments have you used to treat symptoms associated with GSD1a? Select ALL that apply.
	Response options
	Percentage
	Cornstarch
	23%

	2. Besides medications or treatments, what are you currently doing to help manage the symptoms of GSD1a? Select ALL that apply.
	Response options
	Percentage
	Dietary Restrictions
	26%
	3. How well does your current treatment regimen control your or your loved one’s symptoms overall?
	Response options
	Percentage
	Somewhat
	76%
	4. What are the biggest drawbacks of your current approaches? Select up to 3
	Response options
	Percentage
	Only treats some, not all, symptom(s)
	19%
	5. Short of a complete cure, what specific things would you look for in an ideal treatment for GSD1a? Select TOP 3.
	Response options
	Percentage
	Reduced frequency of cornstarch dosing
	30%

