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OUR MISSION

Saving lives through education, advances in
treatment and finding a cure for Barth syndrome.

OUR VISION

A world in which Barth syndrome no longer causes

suffering or loss of life.

MESSAGE TO OUR COMMUNITY

When reflecting on the accomplishments and efforts of BSF in 2019, | recognize how
powerful this year has been. BSF planted strong roots over the past two decades by
building worldwide research partnerships, investing in basic science to progress to
translational research, and tirelessly galvanizing the patient community in order to better
describe and define Barth syndrome. 2019 bore the fruits of many of these unwavering
labors, helping bring Barth syndrome to the forefront in the rare disease community and
advancing viable therapies more than ever.

As we look at the alignment of two decades of
research partnerships and advances toward

the development of viable therapies for people
with Barth syndrome, the commitment to our
community throughout the world remains strong.
Advancing these and other potential therapies
will require significant additional investment, new
approaches, new partners and the continuing
patience and support of our community.
Nonetheless, in less than 20 years, BSF has achieved
what many thought was impossible by advancing

BSF presented the landmark “Voice of the Patient” report to the US Food & Drug
Administration (FDA), a compilation of the testimonies and survey responses of
individuals affected by Barth syndrome from all around the world in the first-ever
report of its kind for this ultra-rare condition. The Voice of the Patient report is critical
input for researchers as they submit new and repurposed therapies to FDA for
regulatory approval. It will also inform the clinical trial endpoints that are important to
our community.

Strategic alignment of BSF's Research Grant program occurred throughout the year,
culminating in the completion of two clinical trials for Barth syndrome and the first-
ever Research Portfolio Review.

BSF continued to be a leader on the rare disease stage, advising other advocacy
organizations through publications, participation on elite panels and innovative
partnerships.

the scientific and medical understanding of Barth
syndrome. We will never give up.

Thank you for supporting Barth Syndrome Foundation.

=

Emily Milligan, Executive Director
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WHO WE ARE

Barth Syndrome Foundation (BSF) is the only global network of
families, healthcare providers, and researchers solely driven by the
mission to save lives through education, advances in treatment, and
finding a cure for Barth syndrome. BSF has funded nearly$4.9M USD
through 2019, catalyzed over $21M USD in funding from other
agencies, as well as $6.7M USD in clinical trials research, all in an effort
to advance global scientific discoveries to end the suffering and loss of
life from Barth syndrome.

WHAT IS BARTH SYNDROME?

BSF provides a lifeline to families
and individuals living with Barth
syndrome around the world,
offering 24/7 individualized support,
educational conferences, a robust
patient registry, and collaborations
with specialist healthcare providers
to define standards of care,
treatment, and rapid diagnosis.
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“BSF has funded
nearly $4.9M

USD to advance
scientific discovery
since 2002"
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Barth syndrome is a rare, life-threatening, genetic mitochondrial disorder primarily
affecting boys. Affected people may suffer from heart failure, muscle weakness, and
infection (caused by neutropenia). Additional characteristics of the syndrome commonly
include growth delay, impaired lipid metabolism, extreme fatigue, and cardiolipin
deficiency. In some people affected by Barth syndrome, the symptoms can be very severe,
sometimes resulting in heart transplant, potentially lethal infections, and even death.
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BSF’S PROGRAM PILLARS IMPACT AT A GLANCE
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individuals supported globally
since 2002
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multiplier effect of BSF’s Research
program in stimulating additional
funds for follow-on research and
clinical trials
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BSF PROGRESS
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OUR GLOBAL COMMUNITY

BSF AFFILIATES Serving 269 affected individuals

BARTH SYNDROME

FOUNDATION OF CANADA
Phone: 1-888-732-9458 or 905-873-2391
www.barthsyndrome.ca

BARTH SYNDROME UK

Phone: +44 1794 518 785
www.barthsyndrome.org.uk

SYNDROME DE BARTH (FRANCE)

Phone: +336 1558 02 32
www.syndromedebarth.fr

BARTH ITALIA ONLUS (ITALY)
Phone: +390392023777 ®

www.barthitalia.org
Living in 35 countries




FAMILY SERVICES

BSF's Family Services is designed to support and educate families as well as their
caregivers, healthcare providers and community about how to best support the
person living with Barth syndrome. New families from around the world are
welcomed into BSF's community via an extensive and individualized process.
Existing families are supported by ongoing programs which provide advocacy and
educational support including areas like disease management, access to insurance
and community resources.

Advance collaboration among clinicians

Educate individuals and their families

Grow & nurture a caring & supportive community

Integrate healthcare providers into BSF
family programs

Support individuals, families and physicians in
their quest to obtain diagnosis & support

PATIENT CENTRICITY

LISTSERV OBSERVATIONS
& &

REGISTRY DATA

A space for familes to share Observational data collected

their stories and experiences through the registry become
research priorities

RESEARCH IMPROVED

THERAPIES OUTCOMES

From bench to bedside, Therapies improve quality of
research drives the potential life and longevity for people
for viable treatments with Barth syndrome

BSF has long recognized the value of gathering information about Barth syndrome
directly from our global patient community. When people living with Barth syndrome
offer information about their disease experience, this information helps to determine
meaningful endpoints for clinical trials, improves clinical understanding of the
disease, and demonstrates areas for further research and collaboration.
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FAMILY RESOURCES

CARE MANAGEMENT TOOLBOX

BSF developed a family resource tool to help
organize & compile important medical information
to provide school and community guidance.

The Care Management
Toolbox includes materials

and tips to help our Barth
syndrome families consolidate
and organize complex medical
records, manage emergency
visits and plan for appropriate
school and community
accommodations to support the
person with Barth syndrome.

These resources are provided as part of BSF's Family Services program, made
possible by generous donors around the world.

‘ a-{ 2/3 of those affected with Barth syndrome
WAL report heart failure or CARDIOMYOPATHY

COMMUNITY VOICES

19-year-old Alfie is a university
student, musician and video
gamer from Scotland. He is
currently studying chemistry with
the intent to be a teacher once
he completes his studies. “Going
through [secondary] school |
loved science,” Alfie explained.
He wanted to work with children,
so teaching was a natural choice
as he focused in on higher level
sciences courses.

But chemistry isn't the only thing
he's learning at university; he’s

also learning to advocate for \

himself. He is very open about

Barth syndrome, and will talk

with his friends and schoolmates because his life could depend on it,
as he carries a defibrillator with him. “I explain that | have this medical
condition (BTHS), what it is and what people should do if something
should happen.” But he also makes sure to let everyone know the
defibrillator “is not who | am or a part of me, it's just something that
goes along with me.”

When he's not studying, Alfie plays video games online with his friends,
plays the drums and is learning bass guitar. He is also a huge football
fan and watches matches any chance he gets, usually in his “man cave”
he has setup in his house.

What's one piece of advice Alfie has for younger people with Barth
syndrome? “Things can be done in moderation. Don't try to do too
much all at once. It's better to pace yourself.”

e /0% of those affected with Barth syndrome have
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RESEARCH

Guided by BSF's mission of “Saving lives through education,
advances in treatment and finding a cure for Barth syndrome,”
our research program is built on four pillars:

Focus on Treatment Advances

Fostering Collaborative Research

Ambassadors for the Barth Community

Stewards of the Barth Community

BY THE NUMBERS
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Since 2002,

BSF has awarded -i,_,f; Totaling
!
111 | $49
Research | : ogge
Awards o “ﬂ Million

|

To
Unique
Investigators

Universities,
Hospitals &
= Companies

— = JEl
HOUVASHY

i And this has tranflate.d into
$21.3 Million
\_ of Follow-on Funding
| P
e
From Governmental Funders

$450,000
United Mitochondrial Disease Foundation }=

$680,000

American Heart Association

I
$18.4 Million

National Institutes of Health

I
$1.8 Million

Canadian Institutes of Health Research

7

( Y

All of which has ledto $6.7 MIillionN in clinical Trials Funding
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CLINICAL TRIALS PORTFOLIO REVIEW

23 Pioneers for. Ba rth CI i n ical Resea rCh In June 2019, BSF convened members of BSF's Board of Directors, the Scientific

and Medical Advisory Board (SMAB), as well as four external experts to

Research participation is fundamental step towards bringing new treatments into the clinic, strategically evaluate the research challenges and development pathway of

and 2019 was a landmark year with the completion of the first ever clinical trials focused on efforts with therapeutic potential for Barth syndrome.
Barth syndrome. For our global community of 250+ affected individuals, the 23 pioneering
participants alongside clinical leaders Hilary Vernon (TAZPOWER Principal Investigator) and
Guido Pieles (CARDIOMAN Principal Investigator) helped drive the full recruitment of both
trials, with results anticipated in Summer and Winter 2020, respectively.

With each effort previously supported by the BSF Research Grant Program -
made possible by the generous support of our donors - the review meeting
focused on the key steps BSF could undertake to foster continued research and

therapeutic progress. For example:
TAZPOWER

~ w
US-based TAZPOWER, which is assessing the impact Drs. Barry Byrne, Christina Pacak & Todd Cade
and safety profile of elamipretide in 12 affected Prese”tﬁd thherlwr pivotal gene r,ep'lacjme”t therapy v
e g e . < 4 - research which spans pre-clinical advancements
|nd|V|dL!a.Is. Elamipretide is a Sr_na" molecule and clinical endpoints development, for which BSF m
that efficiently enters the cell, is targeted to the continues its support via community education and m
mitochondria, and interacts with cardiolipin. targeted research funding.
\ Y y >
N 2O
CARDIOMAN Enzyme Dr. Michael Chin presented his pre-clinical research n
Replacement advancements in enzyme replacement therapy, for m
. Thera which BSF remains a supportive foundation partner
UK-based CARDIOMAN assessed the impact and safety Py through submitted NIH proposals.
of the repurposed drug bezafibrate in 11 affected
individuals. Bezafibrate is an activator of a class of Y
receptors (PPARs) that help make new mitochondria. , , ,
The Research Portfolio Review was an example of BSF's collaborative approach to
research, wherein our Board, SMAB, and external advisors played an active role in

driving our basic discoveries further along the product development pathway.

-

12 different doctors are typically involved in
the care of one individual with Barth syndrome

100% of those affected with Barth syndrome
. experience FATIGUE




PUBLICATIONS

Research publications are the currency of an academic field, and 2019 was a stellar
year in terms of the quality and scope of articles published by BSF's community of
researchers. Below are five notable publications that demonstrate our continued drive
towards understanding and changing the trajectory of Barth syndrome

Reduced functional exercise capacity, balance, reaction time, and
muscle strength in Barth syndrome
Brittany Hornby et al, Orphanet J Rare Dis. 2019 Jan 22;14(1):37

Using tests like the six-minute walk test and the five times sit to stand test
to assess functional exercise capacity and leg skeletal muscle strength,
Dr. Hornby (see right) found that kids and adults with Barth syndrome
walk less and take longer to sit and stand when compared to unaffected
individuals. These results correlate well with the fatigue so widely reported g
by our community. These tests were further used to determine the impact |
of elamipretide (TAZPOWER) in affected individuals.

Characteristics, risks, and management of neutropenia in Barth syndrome
Colin Steward et al, Curr Opin Hematol. 2019 Jan;26(1):6-15

Neutropenia, or the loss of a certain class of white blood cells, a common symptom of
Barth syndrome, can lead to life-threatening conditions from uncontrolled infection.
Using the Bristol Barth Clinic data and the Barth Syndrome Patient Registry, Dr. Steward
highlights the use of granulocyte colony stimulation factor or G-CSF (Neupogen) to help
diminish the dangers from neutropenia and supports the use of this drug to help prevent
serious infections.

Individuals with Barth syndrome rely on glucose instead of fat to
generate energy for exercise
Todd Cade et al, J Inherit Metab Dis. 2019 May;42(3):480-493

With the participation of 29 Barth guys, Dr. Cade employed numerous tools
including the bod pod (see right), heart function monitoring, blood draws, and
graded exercise tests to understand the rate of glucose and fat consumption
and conversion into energy. He reports that there is limited ability in affected
individuals to generate energy from fat and instead they rely on glucose,
findings that align with reduced muscle and heart function. Critically, Dr.
Cade’s suite of tools are key tests that will be employed in clinical trial studies
to assess the impact of gene replacement therapy.

Gene replacement therapy’s impact on mitochondrial health and
function in Barth syndrome animal model and patient-donated cells
Silveli Suzuki-Hatano et al, Hum Gene Ther. 2019 Feb;30(2):139-154 & Int ] Mol Sci.
2019 Jul; 20(14):3416

Employing the tafazzin (TAZ) knockdown mouse and cells obtained from individuals with
different TAZ mutations, Dr. Suzuki-Hatano found that delivering a fully working copy of TAZ
can lead to improved mitochondrial structure and cellular function, as well as improved
mouse activity, levels of fatigue, muscle and cardiac function. Alongside Dr. Cade’s
physiological studies above, Dr. Suzuki-Hatano's pre-clinical findings serve as the underlying
basic biology and proof of concept findings that argue for the potential and value of gene
replacement therapy for Barth syndrome.

COMMUNITY VOICES

Music has always come naturally
to 24-year-old Travis. He's played
the guitar since he was six, at
first getting lessons from his dad
followed by six years of private
lessons. He started sharing his
talent with others by teaching
lessons himself.

School was an on again, off again
journey for Travis due to BTHS.
He is now interested in studying
speech and language pathology
as he wants a “career that will
support [him] and maybe other
people.”

Travis likes to stay active, but

paces himself, taking cues from Dr. Todd Cade’s research and his
experience as a youth. “l was sick a lot when | was young,” he recalls.
“Now | tend to know my limits.”

Travis describes Barth syndrome as “that sneaky little devil on your
shoulder that taps to remind you it's still there. It's not just one thing;
it's the constant reminders that you need to learn how to handle.”

HOUVASHY

Travis's advice to the younger members of our community? “Stay active.
Move, just move; even if it's just to walk for two minutes or lift two
pounds, keep moving.”

“I'm not sure how we would have endured it all
without the help, advice and friendship of those
 involved with BSF. They have been there to support
us through good times, bad times and even the
very darkest days. BSF is our lifeline. ...” ~ Brie K.



ADVOCACY

BSF built off momentum from the 2018 patient-focused drug

development meeting with the US Food and Drug Administration (FDA).

In 2019, BSF charted new inroads to become the premier organization
advocating for therapies and policies that positively impact the lives of
individuals affected by Barth syndrome.

Develop partnerships that advance
BSF ‘s mission

Educate healthcare providers
on Barth syndrome

Empower people with Barth syndrome

Develop support networks for people with
Barth syndrome and their families
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RAISING OUR VOICES

We represented Barth syndrome families at
the Global Genes DIY Registry Workshop in
the summer of 2019, sharing the evolution of
the Barth syndrome registry over the years.
Shelley spoke of the lessons we learned about
enrollment, diagnostics and natural history of
disease, while Emily enlightened participants
on the business of registries and clinical trial
design.

In March 2019, BSF presented the “Voice
of the Patient: Barth Syndrome” report

to the FDA during an in-person meeting ?\IATIONA{
designed to educate regulators on the types e AL e S
of therapies that would address the urgent 4 W
unmet medical needs from Barth syndrome.
This milestone continues to provide BSF the
platform to engage with drug developers and
advocacy representatives by sharing firsthand
experience of what it means to have

Barth syndrome.

In September 2019, BSF participated in a
FDA stakeholder workshop to address
recent advancements and key challenges
facing mitochondrial diseases. This scientific
symposium brought together academic
physicians, FDA regulatory experts, and
experts from related disciplines to exchange
ideas on ways to address the challenges and
to promote drug development in this field.
BSF was one of three advocacy organizations
invited to advise on the importance of natural
history and patient registry data.

E
-
)
3
as




PARTNERSHIPS

GENE THERAPY SPOTLIGHT

BSF continues to be a thought leader in the area of gene therapy for rare
diseases such as Barth syndrome. In partnership with Rare Revolution,
BSF published guidance based on lessons learned surrounding regulatory,
financial, and manufacturing challenges related to gene therapy. BSF's
steadfast efforts to build a clinical trial-ready population and two decades
of research bring the potential for gene therapy to the forefront of the
organization’s mission today.

THE POWER OF PARTNERSHIP

BSF was active in establishing partnerships throughout the year, including
innovative collaborations with drug developers and academic institutions
as well as agencies such as the National Institutes of Health (NIH) and
National Health Congress. BSF was invited to participate in the World
Orphan Drug Congress, a Rare Disease Day leadership panel at NIH, and
an executive think tank of drug developers and advocacy organizations.
These partnerships demonstrate the potential benefits of a multi-sector
approach to drug discovery which could revolutionize approaches to rare
disease drug development.
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COMMUNITY VOICES

Growing up, I'm sure it was difficult for my
sister to have a brother with special needs. |
didn't notice because | was the object of the
attention so that worked for me. Seriously
though, she’s great. | enjoy spending time with
my sister, her husband and my niece.

| enjoy football and basketball and am a
Nebraska Cornhusker fan. | enjoy going to the
games, but | also enjoy listening to the games
on the radio while | am tinkering about on
my model trains. Sometimes | travel with my
family to out of town games, but | stay in the
room and watch the game on the television
and serve as the color commentator. I fix
computers and | volunteer with the Barth
Syndrome Foundation. | like flying flight
simulators on my computer.

Computer repair comes naturally. My uncle taught me how to take them apart
and put them back together. I like to figure out how things work. Mostly | do
tech support and help people with their software program challenges. My
clientele is typically over the age of fifty. | enjoy helping my clients. Many of
them have my name and number taped to their monitor.

| always try to be patient. Maybe my capacity to be patient comes from having
a rare genetic disorder. You have to be patient with that. It just kind of bleeds
over into other things in life. | do admit, it's not always easy to be patient when
| am tired or hungry. But | try my best.

-John W

“The information from the Barth Syndrome
Foundation’s website has given me, as a mother,
a sense of empowerment. | am able to provide
quality information to my son’s doctors and
teachers, and this allows Isaiah to have a
customized plan of care that fits his unique
needs.” -Leah T




FINANCIALS

BSF remains a financially healthy organization that continues to encourage and 2019 was an exciting year for BSF with our first ever portfolio review, expanded
initiate research and development of potential new treatments. Thank you to family services, and increased opportunities to advocate for our community.
our donors for your continued support in helping us work toward our vision-- We are looking forward to continued program growth and research focused on
a world in which Barth syndrome no longer causes suffering or loss of life. potential treatments for Barth syndrome.

Revenue Expenses
-

$1.3
Million

‘ Contributions: $827,732

‘ Program Services: $1,067,214

‘ Investment Return: $385,757

‘ Grants: $107,917

Interest & Dividends: $95,177

$1.4
Million

€

Administration: $159,829

‘ Fundraising: $74,333

STVIONVNIA

Program Services Breakdown

I Research Grants $360,000

BSF ended 2019 with $4.7 Million in net assets. Science & Medicine $300,933
Communications & Awareness $142,871

. Advocacy & Awareness $136,369

That equates to a 23% INCre@ase over the past 5 years Family Services $106,552
Barth Registry and Repository $20,489
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The thirty years we shared with
my brother Tim were a bless-
ing, but they were far too few
to spend with such an amazing
person.

Tim was a source of infinite love
and endless humor. He was the
kind of guy who would hug you
until you felt like your bones
might break, and then, even
though he shouldn't lift heavy
objects, would try to pick you up
mid-hug just to see what kind of
reaction it would elicit. He loved
a good reaction.

Barth syndrome ultimately took
Tim'’s life, but he never let it define him. Instead, | believe Tim would
have defined his life in terms of love and of friendship. He'd define
it in holidays, crafts, and parties with family, and in cuddling his dog,
and gaming with his friends, and a million perfect, little, Timmy mo-
ments, where he wasn't a guy with an illness, but one who was living
his best life and embracing joy.

Even when Barth syndrome attacked his body, it never defeated
Tim's courage, nor his spirit. He never stopped being Tim, and that
vibrant personality lives on in our hearts and memories, never to be
dulled. Despite the battle ending, Tim's spirit is forever. And in living
on in those who love him, Tim has, at the end of all things, found
victory over his illness.

-Jennifer M, Tim's sister
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Franco Gabriel Alvarez Cedrés

Franco vino a dar amor, asi de simple
pero asi de profundo fue su paso por
este mundo.

Su hermosa mirada reflejaba la
pureza de su alma.

Su sonrisa y ternura hacian
estremecer hasta el mas duro, y su
simpatia junto a su “Hola"” contagiaban a
todos los que encontraba aunque fuera
casualmente.

Hay personas que viven muchos afios
pero sin embargo no dejan nada en
los demas... Franco en 15 meses nos
dej6 su huella indeleble... nos ensefio
a sobreponernos a todo... a pesar del
dolor mirar la vida con una sonrisa...

a crear lazos que nunca imaginamos... nos regalé amigos que pasaron a ser
familia ... nos hizo darnos cuenta de lo verdaderamente importante.

Si hubiera podido reflexionar en voz alta nos hubiera dado sabiduria
y paz, nos hubiera explicado que la vida muchas veces golpea a niveles
profundamente inesperados, pero que vale la pena vivirla para aprendery
trascender.

Fue muy feliz con la mejor hermana que pudo tener, esa super hermana que
le hacia reir constantemente y que lo acompafiaba a donde fuera, tanto a jugar
como a fisioterapia. Feliz de ver a sus tios y primos que lo adoraban. Feliz de
estar con sus abuelos que lo disfrutaron. Feliz con sus padrinos que siempre
estuvieron para él. Feliz de reunirnos a todos ... feliz de elegirnos como su Papa
y su Mama.

Nunca imaginé que mi pequefo podria convertirse en mi gran maestro,
me mostré un camino completamente desconocido, antes de su primera
internacion a los 13 meses tuvimos el diagndstico que tanto buscamos pero
gue nunca imaginamos encontrar... Sindrome de Barth.

Si bien las fronteras son ficticias (la gran Familia Barth nos lo ensefio) Franco
es el primer caso en América Latina y justamente nacio en un pais pequefo
con forma de corazon, de ese corazon valiente y amoroso, ese que fisicamente
no resistié pero que perdura con nosotros por siempre. Estas entre nosotros
Franquito y te amamos sin principio ni final.

-Claudia C, Franco’s mother
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LOOKING AHEAD

Building cross-sectoral research partnerships in
the fields of mitochondrial medicine, gene therapy,
cardiology and endocrinology.

Continue championing the voice of the patient with
Barth syndrome at a national level through advocacy and
engagement with organizations such as FDA, NIH and NHC.

Leveraging data & insight from a global community of
patients & families for talented researchers & clinicians
to advance potential therapies for Barth syndrome

Serving each person with Barth syndrome and their

supports through innovative educational initiatives,
including webinars, symposia and publications.

WHY GIVE TO BSF?

Dear Barth Individuals and Families, Donors, Partners, Volunteers and Other
Community Members,

In retrospect, 2019 was the last of our
previously normal times. It is now even a bit
difficult to remember the “pre-Coronavirus”
era, but that was only a few months ago.
Much has changed, but our mission and

our goals at BSF have not. We remain
completely determined to help develop
treatments for those with Barth syndrome
and also make their lives better while we are
working on these solutions.

Two milestones achieved in 2019 bear special mention. The first is the completion
of our first two human clinical drug trials, and the second was the holding of our first
Barth Research Portfolio Review. The FDA is now evaluating the extended results
of the TAZPOWER trial for elamipretide in the US, while results of the CARDIOMAN
trial using a different drug called bezafibrate in the UK are being analyzed as well.
We all learned a great deal during these processes and maintain our cautious
optimism about their results, but regardless of the outcome, we will not reduce our
momentum. So much progress has been made toward various other treatment
possibilities that a special day-long meeting in 2019 was required to hear directly
from researchers and to discuss the best ways forward with our Board of Directors,
our Scientific and Medical Advisory Board (SMAB) and several additional expert
advisors. We had very helpful discussions about several specific drug development
prospects and also about gene therapy. This highly regarded occasion will be the
first of many as BSF continues to strategically advance clinical therapy development
for our community. It was a crucial milestone and one which we had been working
toward ever since BSF was created in 2000.

The dire need for treatments continues to be made painfully evident as individuals
with Barth syndrome continue to succumb to this devastating disease. We must
accelerate our progress, and, to do that, we need for all of us to work together doing
our parts toward our common goals. | know that we will reach our goals.

Thank you one and all for being an integral part of the Barth team. Each donation,
hour volunteered, introduction made, research project undertaken and patient
cared for are essential to the whole. You have no idea how valued your varied
contributions are and how much difference each one makes. We thank you
sincerely. Please keep up the good work!

Kafz e QMA,J

Katherine McCurdy
BSF Board Chair
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THANK YOU

We believe the most efficient way to finding a cure for Barth syndrome is by directing as much
funding as possible to research, providing patient and family support and engaging in advocacy. We

truly appreciate your continued support.
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