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CIRCULATING HOPE
A newsletter for people affected by GACI or ARHR2 due to ENPP1/ABCC6 Deficiencies

GACI GLOBAL WORLDWIDE WALK
On September 12, 2020, GACI Global held the
first ever Worldwide Walk. We had teams from
around the world participate, including the
United States, Ireland, United Kingdom, and
Australia. Thanks to a generous matching
donation from Inozyme Pharma, we were able to
raise $22,079!!
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KATHRYN'S STORY:

to every one who walked with us, made a
donation, or otherwise supported us in this
endeavor! Despite the extra challenges we
faced due to COVID-19, we were still able to
make this a hugely successful event!
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An Interview with Dr. Michael Levine
of our Medical Advisory Board
1. I would really like to know more about intimal hyperplasia. How, when, and why does it
develop? Does it affect both patients with ENPP1 and ABCC6 mutations? Is it something to
worry about? How often should it be monitored?
The intimal hyperplasia may be due to deficiency of AMP, which is generated along with
pyrophosphate by ENPP1 action on ATP. We think that ABCC6 is involved in supplying ATP to
the ENPP1 enzyme. I would guess that the intimal hyperplasia begins even before an
affected baby is born. The intimal hyperplasia does seem to affect patients with either ENPP1 Dr. Michael Levine is a pediatric
endocrinologist and Director of the
or ABCC6 mutations.

Center for Bone Health at The
Children’s Hospital of Philadelphia. His
primary clinical interests are endocrine
diseases that affect bone and mineral
metabolism including Generalized
I think that the best test is the total body CTA, with a low radiation dose pediatric protocol.
Arterial Calcification of Infancy (GACI).
This is the most sensitive test, certainly better than ultrasound. MRI does a great job of
Dr. Levine has an active laboratory
looking for stenoses, constrictions in the arteries, but does not really tell us much about
research program that complements
calcification. The advantage of MRI (actually MRA, Magnetic Resonance Angiography) is that
and extends his clinical studies. He
there is no radiation exposure.
has identified the molecular basis of
several inherited disorders of mineral
3. What are the chances for a child who has never had ARHR2 developing it in adulthood?
metabolism. As with many of Dr.
For ENPP1, I think fairly high, sort of depends on how closely we look. Bone biopsy will
Levine’s research projects, his interest
probably show ARHR2 in 100% of patients with ENPP1 mutations. We also think that ENPP1
patients may have low bone density, or osteoporosis, and that this can affect carriers such as in GACI was stimulated through his
clinical experiences with affected
parents of children with GACI Type 1 who are heterozygous for ENPP1 mutations.
children as well as their parents, who
challenged him to think beyond
4. Something I am curious about is prenatal treatment and where things stand since
conventional treatment paradigms.
Etidronate stopped being produced. Also, what is the criteria for mothers to receive
treatment?
2. Is there any way to check all the arteries in one go (MRI or CT) or do they have to
use a doppler/ultrasound on every artery? My child's intimal hyperplasia was found because
the doctor specifically checked for it in the carotid artery. He did this because he knew that
intimal hyperplasia had occurred in the carotid artery of other patients with GACI.

Etidronate is available in some countries, but it is difficult to import into the US quickly. We need to develop a 'stockpile'! My criteria has
been based on fetal echo findings consistent with GACI and some genetic evidence of ENPP1 or ABCC6 in fetus or parents.

5. As a mom who received prenatal treatment and is considering having more children, I would like to know what is the shelf life of
Etidronate? Likely Forever.
6. I am curious about PXE and when/if we should have our child see an eye doctor or a specialized pediatric eye doctor?
I would say in the second decade of life, so after age 10 years.
7. I would like to hear more about the recommendations for dental care? Should this be different to standard dental checkups if there
are no known dental issues at the time? How do we educate our dentists regarding the condition and dental implications?
Given that we really don't know why patients with other forms of hypophosphatemic rickets develop dental problems, it seems reasonable
to believe that patients with ARHR2 are at the same risk. I don't think that there are any good preventative treatments that are specific for
dental issues related to hypophosphatemic rickets, so I would recommend standard care. How to educate dentists (and physicians) about
the complications of GACI and ARHR2 is a question that would take much more time to answer!
8. What percentage of patients get calcific enthesopathies?

We don't know this yet. There are too few patients with ARHR2.

At what age do they start to develop? Within the first ten years of ARHR2 I would say.
Is this common to both ABCC6 and ENPP1 deficiencies?
The calcific enthesopathies are a feature of ARHR2, and so far, ARHR2 is pretty much limited to ENPP1.
9. What other complications can develop as patients with ENPP1/ABCC6 deficiencies reach their teens and older?
We think osteoporosis may be a problem, and we are actually gearing up to do a study of this!
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Kathryn's Story
as told by her mother
Kathryn’s journey with GACI began a little over three
years ago when she was just three months old. She had
none of the classic GACI symptoms for the first 3 months
of her life and appeared to be a normally developing
little girl. On a Friday afternoon I got a frantic phone call
from her babysitter that she had stopped breathing and
that I needed to come right away. I drove to her house in
a shock induced fog not fully grasping what was going
on. When I arrived I remember seeing several emergency
vehicles and I ran into the house to find a firefighter
performing CPR on my little girl. She was then rushed to
the hospital where she was stabilized.
It was a mystery to everyone as to what had put a
seemingly healthy baby into such extreme heart failure.
The theories ranged from having aspirated to having a
severe heart infection. We had no family history of heart
problems and her symptoms didn’t fit into any of the
common boxes. Kathryn had everyone completely
stumped. They ran test after test and the doctors were no
closer to getting any answers. Within a couple days of
being admitted Kathryn was put on a form of life support
called ECMO to allow her heart to rest and hopefully
begin to heal. After a week her doctors agreed that it was
time to attempt to take her off of ECMO and see what
would happen. She was able to come off of life support
and we thought we were out of the woods and on the
road to recovery.
Within a day of coming off of ECMO Kathryn went into
cardiac arrest again and our local hospital decided it was
best to transfer us to Lurie Children’s Hospital in Chicago
for a heart transplant evaluation and to hopefully find
some answers as to why Kathryn’s heart had stopped
working. During a diagnostic procedure called a cardiac
catheterization it was determined that her heart was
beyond repair and she was immediately placed on the
heart transplant list. She was listed the day before
Thanksgiving and we prayed for a miracle. The average
wait time for a heart is two to four months and we
weren’t sure that we had three months to wait. The
morning after Thanksgiving we received that miracle.
The heart transplant team informed us that they had
found a donor heart for Kathryn, and that she would be
having surgery that night. We immediately called our
families to come up for the surgery. That night we all
waited together and prayed as she received her second
chance at life. The surgery was a success and we were
finally on the road to recovery.

Even though Kathryn was well on the mend we still
had zero answers as to what had caused her old heart to
fail. A team of pathologists then studied her old heart and
discovered that it was full of calcium deposits that had
clogged her arteries and stopped her heart from working.
This was the clue that led to Kathryn being diagnosed
with GACI. Luckily one of the doctors at Lurie Childrens
had experience with GACI and recommended that we get
her blood tested. We received the results and it was
confirmed that she had two copies of the ABCC6 gene
and was officially diagnosed with GACI.
Her diagnosis gave us the answers that we were
searching for and we officially began our GACI journey.
Her diagnosis was terrifying to say the least as we had no
idea what GACI was or what the potential outcome would
be for Kathryn. After connecting with several other GACI
families through an online support group we were given
some great contacts and have since received an
overwhelming amount of support. We began to realize
that our daughter could live a full life despite her
diagnosis and we were then able to focus on adapting to
our new normal.
With her new heart Kathryn has thrived. After
everything that she went through the odds were
definitely stacked against her but she has continued to
grow and develop into the loving, rambunctious three
year old that she is today. She is a proud big sister to our
son Matthew and she is our living proof that miracles
happen.
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2021 GACI GLOBAL
FAMILY CONFERENCE
UPDATE

Transition to a Virtual Experience
As far back as January 2019, the members of
the board of directors have been excitedly
planning for a large in person family
conference during July 2021. Unfortunately,
we have had to make the difficult decision to
switch to a virtual event. The health and
safety of the members of our GACI/ARHR2
Community is our number one priority. With
the ongoing pandemic, we feel that a virtual
event is the safest option for everyone at this
time. We hope to be able to offer an inperson family event at some point in the near
future, when it is once again safe to gather
together.

"When you can't change
the direction of the
wind, adjust your sails".
Tip: Using a growth mindset allows for
more positivity and creativity in your
outlook for all kinds of situations. A
growth mindset gives us a chance to
reflect on what can be improved for the
future, and pushes us to continually
learn from our experiences. COVID-19

In lieu of our planned conference, we will be
holding the GACI Global Virtual Family Fun
Week in July 2021. We will offer something for
everyone- parent/patient discussion groups,
Q&A with the experts, scientific updates, and
fun activities for the whole family! It certainly
won't be the same as what we had planned,
but we can promise that it will still be fun and
informative!

has certainly created a whole new
range of challenges for each of us. But
we will get through this together.
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Letters from Santa
Would you like a special child to
receive a personalized letter from
Santa this Christmas? Order an
exclusive letter written especially for
your child from the desk of
Santa Claus. For a minimum donation
of $5.00 per letter, GACI Global will
make sure that your child receives a
one-of-a-kind letter straight from the
North Pole!
This holiday season may be different
than usual, but we are happy to help
put smiles on the faces of children
across the globe!
Please make sure to place your order
before November 30th to ensure
adequate time for delivery from the
North Pole.
Visit our website to order:
https://gaciglobal.org/santa-letters/

GACI Global is very
proud to have partnered
with Santa Claus this
year for the ordering,
packaging, and delivery
of letters to children
all around the world.

