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Is it Spring Yet?
I don�t know about your town, but here in lovely 
Minnesota, ole� man winter�s departure is long 
overdue!  Hopefully everyone in your family has 
been able to stay healthy.

It is exciting to report that OAA continues to 
get National visibility, thanks in large part to the 
efforts of current board member, Jana Monaco 
and past OAA president, Carol Barton.  Jana rep-
resented OAA at the annual NORD conference 
last fall.  OAA hosted a booth and Jana shared 
pictures, brochures and information about our 
organization.  Check out her picture on page15 
inside.  Jana also had the very rare honor of 
speaking at a recognition event for Eunice Shriv-
er sponsored by the National Institute of Health.  
That honor was something she will never forget 
as well as her recent interview for ABC World 
News Report.  She shared her family�s story 
of Stephen�s undiagnosed IVA and Caroline�s 
subsequent early diagnosis.  And if that weren�t 
enough, she and her family went with another 
IVA family on a Make-A-Wish Trip to Disney 
World � a trip she didn�t think would be possible 
for her son Stephen.  Read Jana�s amazing Make 
a Wish venture on page 16.

OAA was invited to attend the SIMD (Society for 
Inborn Errors of Metabolism) professional meet-
ing in Asilmar, California.  Dr. Barbara Burton, 
SIMD President asked OAA to participate in a 
luncheon and group discussion with other advo-
cacy groups.  Carol Barton, who lives in Califor-
nia, did an outstanding job for us.  You can read 
more about Carol�s accounts of the conference 
inside on page  12.

I have also been busy representing our organiza-
tion through my participation as a parent/con-
sumer representative in the following groups:

�  Minnesota Department of Health, Newborn 
Screening Advisory Committee,
(Co-Chairperson)

�   Inborn Errors of Metabolism Information 
System (IBEM-IS) (Web-based disease registry for 
long term follow-up and research purposes)

�  Personalized Healthcare NBS Subgroup (Make 
recommendations to establish standards for 
reporting and incorporation of common medical 

genetic/genomic tests and family health his-
tory data into electronic health records.)

�  National MS/MS Advisory Board (Implement 
universal screening and con� rmatory testing 
of newborns for inborn errors of amino acid, 
organic acid, and fatty acid metabolism)

If you are interested in participating in any of 
these (or other) committees, please let me know 
and I will connect you with the right people.  
OAA will never have too much representation!

Plans are now underway for our upcoming 
Family Conference.  As I mentioned in the last 
newsletter, Dr. Jerry Vockley and the University 
of Pittsburgh Medical Center is hosting our con-
ference this year in Pittsburgh.  The agenda and 
registration forms are included in this newsletter 
on pages 13-14.  I hope to see you there! 

I would also like to report on our OAA Research 
fund-raising success during 2007.  The MMA 
Research Fund continues to be our most active, 
under the outstanding leadership of Marty 
Moran.  At the end of 2007, the fund balance 
was $117,673.14.  Please see the story on our 
two of our fundraising events for Dr. Venditti�s 
research inside on pages 5 and 6.

The IVA Research fund balance remains at 
$2,105 with minimal activity during the year.  
The PA Research Fund has grown to $10,000.  
As many of you know, the Propionic Acidemia 
Foundation (PAF) which I was help found, is 
dedicated to advancing PA Research, as we are.  
The board has decided that we will recom-
mend that future donations for PA research be 
sent to PAF.  We recently awarded the balance 
of $10,000 from the OAA/PA Research Fund to 
Dr. Michael Barry at the Mayo Clinic in Roch-
ester, Minnesota.  OAA�s PA Research is now 
of� cially closed.

A special thanks goes out to the many families 
who have taken the time to write and share 
their stories.  These stories are the heart and 
soul of OAA�.because they let us support one 
another.  We are all in this together.  

Thank you for allowing me the opportunity to 
continue serving as the leader of the OAA.

Kathy Stagni

13210 35th Ave N, Plymouth, MN 55441
Voice:  763-559-1797 � Fax:  866-539-4060 � OAANews@aol.com
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The Organic Acidemia Association(OAA) provides 
information and support to parents and profession-
als dealing with a set of inborn errors of metabolism 
collectively called �organic acidemias�.  The OAA is a 
volunteer organization registered with the IRS as a 
501(c)(3) non- pro� t corporation.  Donations to the 
OAA are tax-deductible.  OAA publishes a newsletter 
three times a year, hosts an internet-based list-serv for 
information exchange and maintains a website.  These 
services are funded by donations from corporation 
and individual members.  Annual membership dona-
tion of $25 (U.S) and $35 (international) plus $5 for 
the family roster is requested, but not required. Our 
501(c)(3) non-pro� t status quali� es OAA for United 
Way donations through their write-in option. If there 
is a write-in option, just write  �Organic Acidemia As-
sociation� in the blank line on your pledge card. Dona-
tions can also be made at OAA�s website through the 
�PayPal� and the �Network for Good� option. 

The information contained 
herein does not necessarily 
represent the opinions of our 
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Board of Directors. 

Letters and photographs sent 
to OAA become the property 
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edited at the discretion of 
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kept con� dential only if spe-
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This newsletter does not 
provide medical advice.  You 
should notify your health 
care provider before making 
treatment changes. 
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Brain Imaging Aids in Defense 
Against Genetic Disease
Pasadena, Calif.--Children born with a rare genetic disorder that can 
lead to debilitating and irreversible brain injury may �nd protection 
with the aid of brain imaging and a modi�ed diet. 

Caltech researchers joined scientists at Penn State College of Medi-
cine to study the signs of glutaric aciduria type I (GA-I), a disorder 
arising from a gene defect that blocks a child�s ability to break down 
the amino acids lysine and tryptophan. Lysine in the blood stream 
goes straight to the brain, where acids concentrate and damage 
the mitochondria, the brain�s energy producers. The team made 
two signi�cant discoveries: all the mice fed a tailored diet survived 
the disorder symptom-free, and signs of impending brain injury 
could be detected with brain imaging techniques.   The �ndings are 
available online this week in the latest issue of Journal of Clinical 
Investigation. 

A rare disorder in the general population, GA-I affects around 1 
in 35,000 children in the United States. However, 1 in 400 Amish 
children are born with GA-I-sometimes called �Amish cerebral 
palsy�-because in their small communities, chances are higher that 
two carriers of the recessive gene will marry. Not all children with 
the disorder will develop symptoms, but when a GA-I-affected child 
gets an in�ammation from a mainstream illness like the �u, they can 
suffer a stroke. Despite current treatments, GA-I can lead to severe 
brain damage, painful crippling, or death in 25 to 30 percent of 
children who have it. 

Jelena Lazovic, a postdoctoral scholar in biology, specializes in imag-
ing brain injuries. She had spent the six months prior to her 2004 
arrival at Caltech working in a clinic specializing in genetic disorders 
like GA-I. So when Penn State biologists Keith Chang and William 
Zinnanti--her husband and the study�s lead author--asked her to 
lend her expertise to studying the disease in mice, she was happy to 
get on board. 

Lazovic and Russell Jacobs, a researcher at Caltech�s Biological Imag-
ing Resource Center, began with magnetic resonance imaging (MRI) 
of mice that Zinnanti fed with a high-lysine diet, in order to pinpoint 
the regions of the brain affected by GA-I. Zinnanti used a �knockout� 
mouse model that lacked the functional gene that is disrupted in 
children with the disease. He discovered that increasing the level of 
lysine in the mouse diet could trigger a brain injury that was strik-
ingly similar to those caused by GA-I in human patients. 

The disease affects a region of the brain called the striatum in a 
manner similar to Huntington�s disease. �We �rst thought we need 
to image the mice to see what areas of the brain will get damaged 
when we give them a lysine diet,� says Lazovic. Other approaches 
to the problem are invasive, she says, but �imaging seemed to be 
the most convenient; it�s in vivo and the �ndings can translate to 
humans.� At the imaging center, Lazovic and Jacobs put the mice in 
an MRI machine �rst to get a brain image, and then to run proton 
nuclear magnetic resonance spectroscopy. The peaks of the spec-
troscopic reading reveal different compounds, called metabolites, 
which aid in growth and development. �Each peak is like a �nger-
print with its own frequency,� says Lazovic, and the area under a 
peak shows how much of the metabolite is present. The team found 
that one of the brain�s more important metabolites, a neural trans-
mitter called glutamate, is actually reduced just before brain injury 
occurs.

 One aspect of the disease that puzzled the scientists was the ap-
pearance of symptoms primarily in children younger than age three. 
Zinnanti found the same age-dependent brain-damage susceptibil-
ity in his mice. The scientists think that young mice are more suscep-
tible to GA-I because their immature brains metabolize and accu-
mulate more lysine than an adult brain does. The young mice were 
also seen to develop hypoglycemia just as patients with GA-I do. 

Using a dietary intervention strategy, Zinnanti and colleagues 
showed that a combination of homoarginine, which limits lysine ac-
cumulation in the brain, and glucose, which prevents hypoglycemia 
and reduces lysine breakdown in the brain, can prevent brain injury 
in 100 percent of susceptible young mice. Lazovic�s and Jacobs�s 
spectroscopic analyses may also provide a means to monitor chil-
dren with GA-I for impending brain injury, something that has previ-
ously been impossible. Children who test positive for the genetic 
de�ciency at birth could be monitored on a monthly basis. 

�We had no pointers as to what was happening with these kids,� 
says Lazovic. �Now we think we have a method where you can do 
spectroscopy on the children, and you can measure decreased 
glutamates, and you can tell that energy production in the brain is 
suppressed.� The technique may also help with other genetic dis-
orders that inhibit amino-acid metabolism, like maple syrup urine 
disease (so called because of the sweet smell it gives infants� urine), 
propionic acidemia, and methylmalonic academia. Each of these af-
fects children at about the same rate as GA-I, and is more prevalent 
in tight-knit communities. 

�This disease is certainly a major concern in the Amish community, 
so it�s something they know to be on the lookout for,� Zinnanti says. 
�But it also affects children around the world, and it�s ten times 
worse when you�re not expecting it and don�t know what to look 
for. We hope our work begins to offer tools for these patients and 
their caregivers to diagnose and treat this disorder before it causes 
irreversible damage.� 

Other authors of the paper are Cathy Housman, Kathryn LaNoue, 
Ian Simpson, James Connor, and Keith Cheng of Penn State; James 
O�Callaghan of the Centers for Disease Control and Prevention; 
and Michael Woontner and Stephen Goodman of the University of 
Colorado at Denver. 

(Reprinted with Permission from California Institute of Technology)
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management of Methylmalonic Acidemia (MMA) and Propionic Acidemia (PA)

Experience the Difference

Methionine, threonine, valine free & low in isoleucine
Contains vitamins & minerals
Low-volume, low-calorie
Individual dose-related sachets
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- 8.4 grams protein per 20 gram sachet
- Can be made as a paste or low-volume drink

For more information or to place an order, please call
1-888-VITAFLO or visit www.VtafloUSA.com

For individuals 8 years and older
-15 grams protein per 25 gram sachet

Vitaflo is proud to support the Organic Acidemia Association

MMA/PA gel and MMA/PA express are Trade Marks of Vitaflo International, Ltd.
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Carter Sheldon, Glutaric Acidemia, 
Type 1, Age 2-1/2

Hello everyone, my name 
is Amber and my husband 
Keith and I are the parents of 
Carter Darren Sheldon, age 2 
1/2.  Carter was born on June 
11, 2005 after a normal and 
uneventful pregnancy. He 
weighed 7lbs and 14oz and 
was 19 inches long.  He ap-
peared normal and healthy; the 
doctor�s only concern was over 
his head which was heavily 
bruised after a hard birth. 

We were asked to bring him 
in after one week to monitor the bruising, and that was where the 
trouble began. The bruising and swelling went down, but his head 
grew from the 50th to the 90th percentile by the time he was six 
weeks old. By the time he was 5 months old, it was off the charts.

Our family doctor sent us for an ultrasound on his head, but be-
cause his soft spot had already started to close, the decided to send 
us for an MRI, just to be safe, but they did not suspect there to be 
anything wrong.  He was seven months old by the time we had the 
MRI done.  When the results came in, we were told that Carter had 
subdural hematomas.  My doctor told me that Carter had to have 
been dropped, or maybe fell from his highchair, or shaken for this 
to occur. She told us that we would have to take Carter for x-rays to 
look for any signs of child abuse, and that she would have to report 
us to child welfare.

This was devastating news to us.  Carter had never had a serious 
injury while he was with Keith and me, and because he had only 
been left in the care of close family members, I began to suspect 
the people I trusted the most. I thought that maybe somebody had 
dropped him and was too afraid to tell me, I had never heard of 
Glutaric Aciduria Type 1, and was unaware that the bleeding was a 
common symptom of the disorder.

After it was determined that Carter was okay, life went back to nor-
mal for a while.  A neurologist told us that Carter had some abnor-
malities in his brain, but because he was developing normally and 
had met all of his milestones not to be too worried and to report 
any concerns.  Our doctor decided not to call child welfare because 
she believed in us, God bless her! I have heard of families who get 
their children taken away before they are diagnosed with GA1, we 
are so lucky to have such a great doctor that took a chance on us.

In May of 2006, when Carter was 11 months old, he woke up one 
morning with a really terrible �u.  He spent the whole day sleeping 
and vomiting with a high temperature.  I decided to take him into 
emergency when he began to throw up bile, and became almost 
incoherent.  He was put on IV �uids, and perked up almost instantly.  
A CT scan was done because of his history of hematomas, and more 
bleeding was found.  We were also informed that Carter had two 
arachnoid cysts, and that there was a large amount of �uid on his 
brain.  They decided that the �uid could have been causing him to 
vomit and that they needed to operate to relieve the pressure.

We stayed in the hospital for 2 weeks.  Two surgeries were per-

formed and three holes were drilled into his head to release the �u-
id.  He had tubes coming out of his head and had to remain almost 
perfectly still in order for the �uid to drain properly.  Watching my 
baby go through so much pain was the hardest thing I have ever 
had to face, but seeing how happy he stayed through the whole ex-
perience was inspiring.  We were still unaware of his GA1 diagnosis 
through this whole experience.  When we weren�t starving him for 
the surgeries, I was feeding him a high protein diet and was encour-
aging him to eat meat.  He also did a lot of throwing up during this 
time and was not on IV �uids.  It is truly a miracle that he did not go 
into a metabolic crisis, and is the thriving 2 year old he is today.

Two weeks after our release, Carter�s incisions from the surgery 
became extremely infected, and on his 1st birthday, we were back in 
the hospital.  Carter had had a fever for two days prior, and to make 
sure the infections didn�t leak into his brain, another MRI was per-
formed. This time a neurologist noticed something, she told me that 
his basal ganglia was �lighting up like a Christmas tree�, and decided 
to take some urine tests.  He was �nally diagnosed with Glutaric 
Aciduria Type 1 on July 7, 2006.

We were sent to the metabolic specialist and dietician, and our 
worlds were turned upside down. He was put on a low protein diet 
with Carnitine and ribo�avin supplements.  I began to weigh out all 
of his food, and keep a daily record of his lysine and calorie intake.

Those �rst few months were very overwhelming.  We were terri-
�ed for our son and his future. Every time he went to sleep, I was 
worried he might not wake up the same from a minor fall or some 
unknown infection.  We had a special helmet made for him which 
he still wears to protect him from the many falls an active two year 
old makes. 

We are more at ease these days, but we still keep him very isolated 
during cold and �u season. We stay away from anywhere where 
there are crowds of people and do not allow anyone to enter our 
home if they have a cold or �u.  We have missed out on a lot of fam-
ily gatherings, Christmas, Thanksgiving, due to someone being sick. 

Carter still needs to be hospitalized when sick if I cannot keep his 
calorie intake high at home, so we do everything we can to avoid 
those situations.  When he does need to be hospitalized, we take 
him to Emergency where they have his protocol, there is no wait 
time for us and he is put on IV �uids usually within 10 minutes of 
our arrival.
 

Today Carter is a very healthy, happy boy. Despite everything he 
has been through, there seems to be no developmental delays or 
prominent injuries.  We were told that he may have a slight injury 
that could affect his coordination, but two year olds are so clumsy 
that it is hard to tell.   Although these experiences have been the 
most frightening we have ever been through, I would not change 
anything. Carter has taught me to appreciate the little things in life.  
I also had to learn acceptance, and to stop obsessing over his health 
and rely on God to take care of him. Glutaric Acidemia Type 1 is such 
a unpredictable disorder, that we still fear for Carter�s health every 
day, but we try to treat him like a �normal� two year old boy, and 
always emphasize that fact to others, everywhere we go.

Amber Carson & Keith Sheldon
12952 104 Street NW
Edmonton Alberta
T5E 4N9 Canada
(780)475-3050
ambercarson@shaw.ca
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Fundraising for Research
Love Comes To Us in So Many Ways 

Our family wanted to help in 
some way to contribute back to 
the Organic Acidemia Associa-
tion and MMA Research.  We took 
on the challenge of hosting a 
fundraiser.  My hope was to have 
a different type of event.  With 
the support of my tennis pro 
Steve and Jim the pro manager 
of Northbrook Racquet club, my 
family and friends, we set the 

date and started the ball rolling.
 

Kathy Stagni helped us to determine our anticipated goal by being 
realistic with anticipated expenses.  Realizing that expenses often 
can take away from the total- my objective was to get everything 
donated.  The fundraising goal was $3000-$6000. 

Invitations, Wine and beer, Appetizers, deli trays, desert , Silent auc-
tion items, Northbrook Racquet club facility and court time

Playing tennis has never been so much fun. The evening was 
wonderful!  We recently sent a check to OAA-MMA Research for 
$12,000!!! 

Thank you to Dr. Vendetti and Jennifer Sloan for loving and sup-
porting the OAA family and all of my family, friends, Steve and Jim 
from the club and all of those who contributed, as we were able to 
donate 100% of all money collected.  Please host your own event, 
email me with ?? 

Ilene and Dan parents of Jessica age 15 CBL c MMA
browniecblc@tds.net

Angels Abound to Support MMA Research
As parents of two children with Mut 0 Methylmalonic Acidemia (Alys-
sa, age 9, and Blake, deceased), we have supported various efforts 
over the years to increase awareness about MMA and to raise money 
for MMA research.  Our efforts have included mailings, luncheons, 
chicken Bar-B-Q�s, dress-down days, sandwich sales and several other 
small endeavors.  In late spring 2007, a family member planted a seed 
for a much larger event which led to the birth of �Angels for Alyssa�.

�Angels for Alyssa� is an organization that we, with tremendous as-
sistance from our family and friends, created to support the research 
being conducted by Dr. Venditti and his team at NIH.  With some seed 
money that we supplied to get the committee up and running, we 
created brochures (for which the printing was donated) and began 
extensive planning for a major event that was held on February 23rd 
2008.  In November, we attended the Moran�s annual event in the 
Philadelphia area to get ideas on how to conduct a successful func-
tion.  The Moran family was a tremendous source of ideas during the 
planning process.

Our event evolved (after many planning meetings with a core group 
of family members) into a spaghetti dinner and entertainment from 
a popular local classic rock band, Cheap Sneakers.  It also included 
table raf�es of donated items, a live auction and small games of 

chance, for which we had to secure a license.  

Our initial goal was to raise $10,000.  We set the price at $30 per 
ticket and were overwhelmed at the prospect of selling 375 tickets 
at this price.  Of course we knew that we needed to pay for the facil-
ity, band and food from these proceeds and wanted to have some 
pro�t for research.

Several family members requested donations from businesses for 
new items to be raf�ed or auctioned at the event.  We did mailings to 
professional teams and business, too.  If businesses did not have items 
or services to donate, we also accepted table sponsorships where we 
promoted their businesses to the attendees for a donation of $50.  

While some businesses were skeptical (of course they never heard 
of MMA), the response was tremendous.  We assembled 32 very nice 
packages for a table raf�e that included items such as a Disney on 
Ice tickets, a tiffany lamp, jewelry, painting supplies, tools, basketball 
backboard, ski tickets, gift certi�cates, etc.  By the day of the event, 
we also accumulated over 60 very cool door prizes to be given away.

When some larger priced items became available to us, we were 
convinced to conduct a live auction (the auctioneer also donated 
his services) with 15 of the higher priced items.  These included a 
hand stitched quilt, framed art work, sports items signed by Joe 
Paterno, Donovan McNabb, George Blanda and many more.    

Throughout this process, a family member also contacted the local 
media.  Two newspapers printed our story before the event (and 
one after the event).  As a result of this, local news media (Fox 43 
News) also appeared that evening.  Obviously, this media coverage 
generated additional interest and even some generous contribu-
tions from perfect strangers.

Angels poured out to support the cause.  Not only did the business 
community �utter their wings, the local community did not hesi-
tate purchasing tickets and showing up for the event.  Our family 
and friends sold the tickets within the period of a month or so.  The 
week before the event we were frantically searching for any unsold 
tickets for those who realized advance tickets were needed due to 
the limited capacity of the venue.

During the planning and execution phases, many angels sought us 
out to offer assistance.  Denny and I have large families and close 
friends who gave so generously of their time and talents.  We also 
developed new friendships during this process.  Amazingly, indi-
viduals who had never met us or Alyssa took it upon themselves 
to seek active involvement in this cause.  The ripple effect that 
took hold was overwhelming and humbling.  As a result, �Angels 
for Alyssa� has generated over $27,000 in net proceeds since its 
birth less than a year ago.  Through matching funds, we also have 
the potential to raise another $5,000.  These net proceeds will be 
forwarded directly to the OAA-MMA Research Fund.

We are blessed in many ways.  We are blessed to be af�liated with 
such wonderful family and friends.  We are blessed to have two 
beautiful children, Clay and Alyssa, with us.  We are blessed to have 
Dr. Venditti and his team interested in MMA.  We are blessed to have 
an opportunity to support research for MMA.  

Life without hope is devastating.  We are truly blessed to have hope that 
some day; a cure may be available to Alyssa and the other children with 
MMA.  It is up to us to do what we can to support that effort.

Tennis pro Steve, Jess and Ilene at MMA 
Fundraiser at Northbrook Racquet Club

Angels continued on page 8
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Gene Therapy for MUT 
Methylmalonic Acidemia: 
Proof of Principle and Beyond
Charles P. Venditti*, Randy Chandler and Jennifer Sloan 
Genetic Diseases Research Branch, National Human Genome Research 
Institute, National Institutes of Health, Bethesda, MD USA
Email: venditti@mail.nih.gov

Since the initial identi�cation of the methylmalonyl-CoA mutase gene 
(MUT) in the late 1980s, there has been optimism about using gene deliv-
ery strategies (or gene therapy) to restore methylmalonyl CoA mutase ac-
tivity in patient cells and eventually in patients with methylmalonic acide-
mia. The major hurdles had been:  1. lack of convincing studies to show that 
the MUT gene can be ef�ciently delivered and expressed in patient cells 
and 2. There was no model of methylmalonic acidemia, such as an MMA 
knock-out mouse, to test viral or non-viral gene delivery systems. To provide 
a solid foundation for future efforts to develop gene therapy for patients 
with methylmalonic acidemia (and hopefully, by extension, other organic 
acidemias), we have recently developed several types of viruses to deliver 
the methylmalonyl CoA mutase gene, proven they can be used to correct 
the biochemical phenotype of MUT cells and then used gene therapy to 
successfully rescue the MMA knock-out mice from certain neonatal death.

Gene delivery experiments in MUT MMA: older studies

Shortly after the methylmalonyl-CoA mutase gene was cloned in the late 
1980s (1), the newly identi�ed gene was used in two independent types of 
correction experiments. The �rst gene delivery studies reported making a 
retrovirus to deliver the methylmalonyl-CoA mutase gene to MUT patient 
�broblasts (2). In this report, repeated rounds of viral infection (super infec-
tion) were needed to restore defective metabolism in the MUT cells. While 
correction was inferred by indirect measures of methylmalonyl CoA mutase 
function, production of viral-encoded MUT protein was not demonstrated. 
At the time this report was published, the viral gene delivery methodol-
ogy was advanced and the conclusions were powerful. The same group 
also used plasmid DNA (a non-viral vector) encoding a modi�ed mouse 
methylmalonyl-CoA mutase gene to correct MUT patient cells (3).  These 
experiments were more biologically effective but needed large amounts of 
DNA delivered in a non-physiologic fashion to achieve an effect. As with the 
previous study, production of the delivered MUT enzyme was not directly 
demonstrated.

Making a better virus for proof of principle experiments

Recently we developed an adenovirus to deliver the methylmalonyl-CoA 
mutase gene to cells in culture (4) (in a dish) and to the MMA mice (5). This 
virus is a large DNA virus that can be grown to very high concentrations 
and one that has a proven track record of ef�cient infection of cells in vitro 
(in a dish) and in vivo (in mice). We engineered this virus to also express a 
reporter gene � called green �uorescent protein - that turns the cells green 
when they are infected so that we could visualize which cells the virus had 
entered.

We performed several experiments to show that the virus was able to infect 
cells in culture and in mice before testing the ability of the virus to restore 
the expression and function of the methylmalonyl-CoA mutase enzyme in 
MUT de�cient cells and in mice with methylmalonic acidemia. Around the 
time we were testing our new virus, a patient with muto MMA who had 
been evaluated at NIH as part of our clinical research protocol underwent 
combined liver-kidney transplantation at his home hospital. This young 
child and his parents made a very generous contribution to MMA research 
� they donated the liver that was removed from their child to be used in 
our experiments.  Livers from MMA (and PA) patients are not re-used or 
given to another person when they are removed during elective transplan-
tation. The organ is usually destined to become a discarded surgical speci-
men. Using the donated MMA patient liver, hepatocytes, the primary cell 

type found in the liver, were then isolated and studied. These cells are con-
sidered to be an important target for any gene therapy treatment for MMA 
and likely, any other organic acidemia that might one day bene�t from 
gene therapy. We exposed the cells from our patient�s liver to an adenovirus 
to deliver a functional MUT gene and asked whether we could effectively 
restore the ability of the MMA liver cells to engage in normal metabolism 
after viral mediated gene therapy. We compared the untreated and treated 
muto liver cells to those from another liver donor who did not have methyl-
malonic acidemia. To our great delight, we observed that the treated muto 
liver cells now had normal methylmalonyl-CoA mutase pathway function, in 
fact, the viral therapy restored the metabolic ability of these cells to greater 
than that seen in the normal cells ! We also then directly showed that the 
expression of the methylmalonyl-CoA mutase enzyme was increased. In 
summary, these studies �rmly demonstrate that viral mediated gene de-
livery of the methylmalonyl-CoA mutase gene into the primary target cells 
derived from a patient with muto MMA was highly ef�cient and biologically 
effective (4). They also illustrate the signi�cant scienti�c advances that can 
be achieved when families and patients donate organs that otherwise were 
destined to be discarded for research. The full details of these experiments 
are contained in reference 4 and freely available through  PubMed Central.

Viral mediated gene delivery works in MUT cells, but what 
about in the MMA mouse model?

The mouse models of MMA as well as PA display a very severe phenotype. 
While the affected animals are born and appear normal at birth, all perish 
within the �rst 1-2 days of life due to the metabolic syndrome. This phe-
notype makes it dif�cult to perform experimental manipulations on the 
mice because they are so small (about one gram in weight) and get sick so 
quickly. However, the rapidity and extent of gene correction we observed 
with the human and mouse cells in cell culture encouraged an attempt 
to use the same virus to inject neonatal mouse pups with the hope that a 
transient but signi�cant burst of enzyme activity might allow some treated 
MMA mice to have a longer life. In fact, this is exactly what we observed (5). 
Using a very thin needle, a small volume of highly concentrated adenovirus, 
the same virus used in the human cell studies, was directly injected into 
the livers of newborn mice. These studies, the details of which can be found 
in reference 5, �rmly demonstrate that the lethal MMA syndrome in mice 
can be rescued by viral mediated gene therapy. Because the methylmalo-
nyl-CoA mutase gene in the adenovirus was designed for rapid expression 
and not intended for prolonged or permanent effects, the correction we 
observed in the mice was transient and as gene expression from the virus 
diminished over time, the treated mutant mice progressively lost weight 
and then perished. Some mice lived greater than 200 days after a single 
treatment but most died after 2-4 weeks. However, we could convincingly 
prolong the lifespan in treated mutant mice, restore enzyme expression in 
the liver and lower circulating MMA levels, establishing our studies as the 
�rst proof of principle evidence for successful gene therapy in any lethal 
organic acidemia mouse model. We are currently examining different viral 
vectors in use in human gene therapy trials for other disorders as avenues 
to treat the MMA mice. Our preliminary results are quite encouraging and 
we believe that in the future, gene therapy as a treatment for MMA will 
have �rm evidence from animal model studies to support advancing this 
approach as a viable treatment consideration for some MUT MMA patients. 

1.  Ledley, F.D., Lumetta, M., Nguyen, P.N., Kolhouse, J.F., and Allen, R.H. 1988. Molecular 
cloning of L-methylmalonyl-CoA mutase: gene transfer and analysis of mut cell lines. 
Proc Natl Acad Sci U S A 85:3518-3521.
2.  Sawada, T., and Ledley, F.D. 1992. Correction of methylmalonyl-CoA mutase de�-
ciency in Mut0 �broblasts and constitution of gene expression in primary human 
hepatocytes by retroviral-mediated gene transfer. Somat Cell Mol Genet 18:507-516.
3.  Wilkemeyer, M.F., Crane, A.M., and Ledley, F.D. 1991. Differential diagnosis of mut 
and cbl methylmalonic aciduria by DNA-mediated gene transfer in primary �bro-
blasts. J Clin Invest 87:915-918.
4.  Chandler, R.J., Tsai, M.S., Dorko, K., Sloan, J., Korson, M., Freeman, R., Strom, S., and 
Venditti, C.P. 2007. Adenoviral-mediated correction of methylmalonyl-CoA mutase 
de�ciency in murine �broblasts and human hepatocytes. BMC Med Genet 8:24.
5.  Chandler, R.J., and Venditti, C.P. 2008. Adenovirus-Mediated Gene Delivery Rescues 
a Neonatal Lethal Murine Model of mut (0) Methylmalonic Acidemia. Hum Gene Ther. 
19:53-60.
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Kate Lowry, 
Propionic Acidemia, Age 7 months 
(Newborn Screened!!!)
Our family and friends were quite surprised when we told them 
over the Christmas Holiday 2006 that we were having a baby.  We 
had been married 13 years and we were excited and a little anxious 
about having a new addition to our family.  I felt terri�c throughout 
the pregnancy.  Due to my �advanced maternal age� we did chromo-
somal testing at about the 11th week of the pregnancy, and the test 
results showed that everything was �ne.  Kate (Kathryn Elaine) was 
born May 25, 2007 and weighed in at a healthy 7lbs, 3oz.  

After going home, we didn�t notice anything 
out of the ordinary with Kate.  But since she 
was our 1st child, we didn�t have any past ex-
perience to compare to.  Kate slept more than 
the other babies I had heard about.  But she 
was very alert when awake and had an inter-
est in eating.  We were concerned about Kate�s 
milk consumption and body weight, and we 
watched this closely�keeping a log of her 
intake in order to discuss with her pediatri-
cian, Dr. Michael Agyepong.  Kate was checked 
by her pediatrician when 1 week old and he 
noted her weight loss (about a pound).  Other 
than her weight loss, Kate looked good.  But I 
was still worried that something wasn�t right.

When Kate was about 11 days old, I received 
a call at home from her pediatrician.  He 
explained to me that Kate�s newborn screen 
had come back indicating that there was 
a possibility of some type of problem, and 
that we needed to bring her in for additional 
testing.  I knew that my gut instinct that something wasn�t right 
was true.  We ran additional tests and were told it would take about 
a week for the results to come in.  Kate�s pediatrician told us he 
had been in contact with a metabolic specialist and also gave us 
reading material about metabolic disorders � Propionic Acidemia 
and Methylmalonic Acidemia.  I spent some time reading about PA 
and MMA on the internet also but I was getting scared and upset 
about everything that I read.  So, I quit reading and tried to convince 
myself that her test result was a false positive.  And we waited for 
the next phone call.

The phone call came at noon on Wednesday June 13, 2007.  Our 
pediatrician said Kate�s tests were back, and yes, there was further 
indication of a problem.  The rest of the events unfolded very quick-
ly.  Kate went through more blood tests that day and was admitted 
to the hospital in Wichita Falls, and then was transferred to Cook 
Children�s Hospital in Ft. Worth.  We met with Dr. Alice Basinger and 
were told of Kate�s of�cial diagnosis of Propionic Acidemia.  Kate�s 
lab work indicated that she was headed for trouble and she was 
moved to ICU.  Kate received her new special formula and nutrition 
through an NG tube and we began learning more about her special 
diet needs.  Kate quickly showed improvement when her diet was 
changed and her blood ammonia started to drop from its high of 
450.   After 2 days in ICU, Kate was moved to a private room where 
we began working on bottle feeding and began increasing her daily 
formula intake.  She was released to go home from the hospital 

when she was able to consume her daily calorie needs.  We spent a 
total of 10 days in the hospital during Kate�s diagnosis.  
Fast forward to now�.Kate is almost 9 months old.  We have been 
extremely fortunate as she has been stable, healthy and growing 
since she was released from the hospital in June 2007.  We work 
very closely with her metabolic doctor and nutritionist.  We care-
fully monitor her food intake.  Kate has a good appetite and is a very 
compliant eater, and is eating solid foods in addition to her formula 
mix of Propimex-1 and Similac.  Kate takes two doses of Levocar-
nitine daily.  Kate is monitored by a Physical Therapist and a Child 
Development Specialist and we are thrilled that she is meeting all of 
her developmental milestones.  She sits up on her own, has started 
to �army� crawl and has 8 teeth!  Everyone who cares for Kate is very 
involved in monitoring her food intake and watching for any cues 
that may indicate that she is headed toward a metabolic crisis.  With 

her doctor�s guidance, we have adjusted 
Kate�s diet and formula intake when she 
appeared to be getting sick, but we have 
been able to make these changes at home 
and Kate has not had the need for hospi-
talization.

We are thankful for so many things.  We be-
lieve that Kate�s life was saved because of 
Newborn Screening.  If Kate had not been 
diagnosed early, we believe that she would 
have decompensated and would have 
become deathly ill or severely impaired 
due to the crisis.   Where we lived, we did 
not have access to the specialized medical 
care that Kate would have needed.  The 
newborn screening was expanded in Texas 
about 6 months before Kate was born to 
include Propionic Acidemia.  I am eternally 
grateful for the people that worked to get 
newborn screening expanded in Texas 

and throughout the US.  Our home town was 3 hours away from 
the Children�s Hospital, so we moved to Dallas in order to be closer 
to specialized medical care if Kate needs it in an emergency.  We 
have amazing support from our family and friends.  My parents 
moved from Austin to Dallas to help with Kate�s care and Landon�s 
parents are in Dallas frequently to help also.  Kate has a wonderful 
babysitter that is very attentive and caring.  Our friends are espe-
cially careful about when they come around Kate and know that we 
can�t chance her getting a cold or virus for the impact on her can 
be quite severe.  We have a wonderful relationship with all of Kate�s 
doctors and medical providers.  They are truly concerned with Kate�s 
well-being.  I am thankful for the opportunity to network with other 
families that have children with PA and other metabolic disorders.  
These parents share information, provide support and have �rst-
hand experience managing PA and the other metabolic disorders.  
We hope to be a support to other families in the future.   Although 
we don�t know what path Kate will take in the future, we are hope-
ful and optimistic that she will continue to be healthy.  She is a very 
loving and happy girl, and we strive provide the best opportunities 
for her development and health.  

Sarah and Landon Lowry.
6714 Stichter Avenue
Dallas	 TX	 75230
214-706-0699
sarah.lowry@wfof�ce.com
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MEMORIALS
Italian Propionic Acidemia Family 
Creates Foundation for Research
It�s been several months now since our Davide passed away and 
we are very sad and lonely.   It is still very dif�cult to express our 
feelings...however Paola and I have founded a new Association that 
helps us to go on ...The Association �La vita Ł un dono� (Life is a gift) 
was created in memory of our children, Luca, Simone and Davide 
Carbone all of which had Propionic Acidemia.  These words which 
Davide wrote as his last school assignment are a teaching and an 
incentive because, if LIFE IS A GIFT, it is always important to try and 
protect it, even when it is dif�cult and almost impossible.  Davide 
believed it and so must we all.
 
In detail the Association wants to fund experimental Master Thesis 
in Biology (or other related science courses) to develop the knowl-
edge of the following issues: 
  
1)  Istantaneous measure of propionic acid concentration in blood 
and urine
2)  Cell metabolism details of branch chained amino acids.
3)  Cell membranes behavior in presence of propionic acid
4)  Development of buffer solutions to contrast propionic acid ac-
cumulation in blood

Many of our friends have assisted us in collecting funds and to orga-
nize many events.  In 3 months we collected 15.000 Euros, we have 
120 associated friends and we are planning one event for spring.  
In June there will be the �rst �Walking through Davide�s paths� in 
the woods near our home and Davide�s school mates will help us 
organize and promote this event with their ideas and suggestions.

We are trying to set up events that will repeat each year because we 
know that in the future it will be dif�cult to maintain his memory.  
In July, there will be the �rst �Davide Carbone Golf Trophy� and in 
October a Concert of a Military Chorus where Paola�s brother sings.  
Paola has started to print Wedding (and also Christening, Commu-
nion and Con�rmation) Announcement Cards with the Oak printed 
on the envelope and asking for donations. 
The �rst Ceremony raised more than 2000 Euros from donations of 
participants.

The hard point is not collecting money, but convincing researchers 
to listen to us and to understand what we would like to suggest for 
research.  We hope that researchers will reach out and listen to par-
ents.  Also planned is an interview with an Italian television station 
to increase our visibility.

We ask for your help if you agree that parents should be more 
involved in discussions with researchers and not only providing 
funding.

When Davide was alive we didn�t have enough time to think about 
how to solve day by day life problems of a child with Propionic Aci-
demia, because all the time was used to do the �necessary things�.  
We are hoping now since we now have plenty of time, we will make 
a difference in treatment of this disease.

Bye
Paola and Massimo Carbone
info@lavitaeundono.org 

Davide Carbone, 
Propionic Acidemia

11/24/1993 - 8/16/2007 
Davide wrote these words for an Easter Celebration 
at school this year:

For me life can be de�ned a gift that is given us by God
and by other persons 
and we must live it completely and at our best. 
It is wrong to think
that life is ugly only because we are in trouble
or we can�t succeed in doing something.
Life is endless because it comes from God.

If you would like to contact us about MMA or fundraising, please 
do not hesitate to email us at meisel4@comcast.net.  Our contact 
information is also on www.mmaresearch.com.  

Bonnie and Denny Meisel

Angels continued from page 5
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Marc-Antony DeGrace,  MMA, Cbl C, 
Age 7
Let me tell you a little bit about our son, Marc-Antony, and our family. 
 

We live in Moncton, New-Brunswick CANADA. Our son was born 
premature at 4 pounds 9oz on July 15, 2000.  He was having dif�cul-
ties feeding, would vomit a lot and it took him 21 days to achieve 
the desired weight of 5 pds 2 oz; the required weight for the 
hospital to let him come home with us.  Once home, he would take 
1 hour to eat 1 oz of formula. He was put on different formula over 
a period of 5 months and was treated with re�ux medication; but 
nothing seemed to work until he was put on Alimentum, which he 
could tolerate better and would vomit less. We devoted ourselves 
to feed him. Making it the longest 5 months of our lives...he would 
gain a few pounds, but then loose it again. We knew something was 
wrong with our little boy, but no one was listening, our pediatrician 
commented that I was too stressed and suggested that I should 
consider going back to work and let nature take its course..
 

Finally, at our 6-month visit with our wonderful family doctor, Dr. 
Victor Robichaud, we begged him to do more testing on him. He 
did. Blood tests were done and were sent to the Maritime Medical 
Genetics Service at IWK Grace Health Centre for Children, Women & 
Families in Halifax, Nova Scotia - Canada. 
 

The blood tests revealed extremely high amounts of homocysteine 
in his blood (147). They also found high levels of methylmalonic 
acid in his urine.  When methylmalonic acid and homocysteine are 
found in a child�s urine, there is a problem in the way that child uses 
vitamin B12 (cobalamin). Children can either have low B12 levels or 
there can be a problem in the way the body converts the B12 into a 
usable form. Marc-Antony�s vitamin B12 level was 1400, which was 
elevated; therefore, Marc-Antony was not was not B12 de�cient. 
 

He was admitted the same week for further metabolic investigation.  
It was at that time that Dr. Sarah Dyack, Medical Geneticist, suspect-
ed that he had an �inborn error� in the metabolism of cobalamin. 
Marc-Antony is not able to convert the B12 he absorbs from his 
food into the form of B12 that is required for the body to grow and 
develop properly. He was started immediately on daily intramus-
cular injections of Hydroxycobalamin (which is a special form of 
Vitamin B12 that Marc-Antony can use). They did a skin graft which 
took several months for the results, but it did con�rmed Dr. Dyack�s 
suspicion; that he had a rare inherited metabolic disorder called 
Cobalamin-C de�ciency. 
 

This is when our journey began!   Since then, we have change Pedia-
trician and I trust more my natural instinct as a mother.
 

Marc-Antony was 9 months when he had surgery to put in a feeding 
tube (g-tube) because he was loosing much more weight than he was 
gaining. He was still vomiting and was hard to feed; this was the best 
decision for Marc-Antony and for us. Still to this day, his least favorite 
thing in the world is eating. He was tube fed until 2 1/2 years old. In the 
meantime, we never gave up trying to feed him by mouth. Finally, his 
stomach grew and over time he could tolerate some formula without 
gagging and vomiting. Today, we use mostly his g-tube for his medi-
cations but we also use it a lot when he�s sick with a typical cold and 
refuses to eat by mouth. He is allergic to milk protein; therefore he takes 
a special formula called EleCare Vanilla that he loves. He started having 
seizures when he was 3 years old. He had 3 major seizures since, but is 
now under control with seizure medication.

 As a result of this disorder, 
Marc-Antony has cognitive and 
physical dif�culties, including 
feeding problem, seizure disorder, 
developmental delay, and visual 
problems. Also, his high levels of 
homocysteine in the blood can 
damage the arteries and is associ-
ated with heart disease (stroke). 
The developmental outcomes 
for infantile onset of cobalamin-C 
De�ciency is poor and the severe 
de�ciency during fetal develop-
ment cannot be reversed. 
 

Last year, I have joined �on-line� the Organic Acidemia Association 
(at OAANews@aol.com) and got in touch with wonderful families 
dealing with MMA (methylmalonic acidemia disorders). So far, I have 
noticed at least 15 children dealing with Cobalamin-C De�ciency. 
This is pretty wonderful considering there are only about 200 
known cases around the world.
 

Despite all of this, Marc-Antony is now a happy 7 years old (almost 8 
in July-2008). Since there is no special education school in New-Bruns-
wick, all the special needs kids are integrated with regular kids. He has 
a full-time interventionist with him. He is also followed by a team of 
specialists (physiotherapist, occupational therapist, speech therapist). 
 

To this day he is non-verbal, but he shouts, squeals, smiles, laughs 
out loud, and cries. He�s quite an emotional little guy who likes to 
snuggle real close before falling asleep. He loves to be tickled, he 
will stand in front of us, and lift his neck and will wait until we tickle 
him (especially with his dad), so cute. He is a �daddy�s little boy� 
for sure! He comes to us when he wants something and grabs our 
hands and brings us to what he wants. He is crazy in LOVE with 
the Teletubbies! He started walking on his own in August 2007 at 
the age of 7!!! Now that he walks, it�s a whole new world for him to 
explore and he keeps us busy running after him.
 

It�s hard to accept when your child is different, you mourned the 
�healthy� child that every parent wants...but now �different� in our 
family has become �normal� for us. 
 

In the beginning, we wanted to know as much as possible about 
this disorder, would he be able to talk, walk, study, and be an inde-
pendent adult?  But as the years go by while you do everything to 
help your child achieve these goals (stimulation, therapies, etc.); 
you learn to let go a bit and accept your child for who he is. We are 
accepting Marc-Antony as the child he was meant to be, and HE IS 
perfect just the way HE IS!!
 

List of Medications that he takes:
 

Hydroxycobalamin -1 ml daily injected intramuscularly (concentration 1000 mcg/ml)
Folinic Acid-1 ml once daily (1 mg/ml), Valproic Acid-5 ml twice daily (250 mg/5 ml),
Anhydrous Betaine powder-5 g daily, Carnitine (330 mg) 2 tabs twice daily.
We also give him probiotics and DHA Omega-3 �sh oil
 

Here is my contact info:
 

Raymonde & Marc DeGrace
16 Cameo Court
Moncton, New-Brunswick
E1A 6S2 - CANADA
antony@nb.sympatico.ca
 



Max Watson, Methylmalonic 
Acidemia, Cbl C, Age 4

Just four years ago, almost to the day, we were 
sitting in a neurologist of�ce at the Children�s 
Hospital in Denver, CO, hearing him say our son 
was having seizures, quite a lot of seizures to be 
exact, and they were speci�cally called infantile 
spasms.  We needed to have a metabolic panel 
run on him just to make sure we don�t miss 
anything.

My head was spinning.  I knew something was wrong.  I just knew it!  I 
don�t remember the rest of that meeting.  I was half-listening through a 
veil of tears.  I couldn�t turn them off, and I didn�t care to.  I had been try-
ing for 4 months to get someone to listen to me when I said there was 
something different about him, that I thought he wasn�t healthy.  But 
the doctors up to that point had all chalked it up to inexperience as a 
mother, and acid re�ux on Max�s part.

He had lost weight; we couldn�t get him to eat, even though we 
were feeding him every hour around the clock.   And when he did 
eat he would quickly vomit it back up.  The metabolic panel came 
back, and I received a phone call from Max�s pediatrician.  She told 
me they found high levels of homocysteine in his urine, so the 
metabolic doctors ordered more tests on the blood they took.   She 
then told me it was a very rare disorder, and until we knew anything 
concrete I shouldn�t get myself worked up by looking things up 
online about it.  So I hung up the phone and googled it right away.

I didn�t get worked up, or scared, it just looked right.  This was it!  This 
was what Max had; he matched the explanation almost exactly.  We 
were soon brought in for a follow up MRI and over-night EEG testing 
for the seizures.  At that time we were introduced to the metabolic 
team at Children�s in Denver.   They asked so many questions, was 
my pregnancy normal, was I a vegetarian, were Steve and I cous-
ins?  Again, my head started spinning.  Just two days ago we had no 
answers, and now, we had a list of new words associated with our 
son.  That evening they took a skin biopsy and explained to us that 
they are almost certain Max has Homocystinuria and Methylmalonic 
Acidemia, also known as Cobalamin C De�ciency, his body doesn�t 
know how to process vitamin b12.  They told us they would start 
treatment right away, because his levels were quite high.

We were sent home on a medication for the seizures, after having 
them explained to us as well.  In the two days we were in monitoring, 
Max had 200 seizures.  They were starting in the same place, so he 
was a good candidate for surgery once his metabolic levels were sta-
bile.  Once we got home I remember lying in our bed holding Max, 
wondering how in the world our life was going to look.  Such a differ-
ent outlook than just a couple of weeks prior.  We were at the beach 
in California, planning to take Max all over the world.  We loved to 
travel, and wanted to share those same experiences with him.

The day after we arrived home from the testing, Max became very 
lethargic.  He would not eat, and was breathing very shallowly.  I 
told Steve we needed to go to Emergency Department right away, 
something wasn�t right.  We got to Children�s and then ran him back 
to the triage room.  Before I knew it, a couple of nurses were guiding 
us out of the room and �ve others came running in.  I truly thought 
my son was dying.  I had no idea what was happening.

They let us back in after what seemed like a lifetime.  We saw that 
they had put a tube in to help him breathe.  They told us he was 
�ne, they had to give him medicine to make him sleepy.  And they 

moved us up to the PICU.  That�s where we stayed for the next 30 
days.  In those days, we met with doctors, and students, and nurses, 
and pharmacists, and social workers.  They ran test after test on Max.  
He was put under with medication to try to keep the seizures from 
continuing, to try to get the levels down.  All the tests came back 
that his organs looked healthy, and there was no sign of stroke, it 
seemed that his brain was what was most affected.

Once we started treatment of the Hydroxycobalamin, his levels 
started to drop drastically.  Within two weeks we were ready to 
remove the seizure focus with surgery.  They were intrigued by Max, 
because neither the metabolics teams, nor our neurologist had ever 
seen a case like his.  Usually, they told us, seizures were more gener-
alized on metabolic disorders, but in Max, they think the metabolic 
disorder actually was the cause of the brain malformation, and was 
focalized into one spot on his left frontal lobe.  When they did test-
ing on that area to see what function it was affecting, they found no 
function there, only that it was �ring off seizures.

He underwent surgery, and within another couple of weeks we 
were released.  We had learned so much in the month.  We learned 
about his condition, and medications, and how to administer the 
injections he would need everyday for the rest of his life.  We also 
learned that my husband was about to lose his job if he didn�t move 
to California to a new position.  That was when the real work began.

A week after we got home, Steve packed up a couple of boxes and 
moved to California, with the idea we would follow once our house 
sold.  Eight months on, and weekly visits to Children�s for follow-ups, 
he told his work he had to come back home to us.  That�s when they 
allowed him to work from home in Colorado.

A week after he got home, Max ended up in the PICU once again.  This 
time with double pneumonia.  We know now, it was a very bad reac-
tion to the �u shot that triggered it, followed by way too many �uids 
being administered.  Nonetheless, we were in the PICU for a month 
again.  This time he was truly �ghting for his life, intubated the whole 
time.  We were set to have surgery to give him a tracheotomy tube.  I 
truly felt like it was the end of our lives.  We would have to have 24 
hour nursing in our home.  That was a 6 month wait, so he would be 
living up at the hospital until we could secure that.  I remember sit-
ting up at the hospital on Thanksgiving that year, feeling absolutely 
helpless.  So many dreams crushed.  I knew one thing for sure; I loved 
my son more than anything, and wanted him to have the best quality 
of life he could on the amount of time he was with us.

We agreed to the tracheotomy after many questions and prayer, 
because honestly we felt we had no other choice.  The morning he 
was set to have the surgery he was having an incredible coughing 
�t.  The nurse came in to suction him, and before we knew it, he had 
coughed the tube right out!  That morning a new set of doctors had 
rounded on for the new month.  They thought he looked good, and 
wanted to watch his breathing the rest of the day.  They told me to 
look at it as one more day of freedom.  I held him the whole day.  His 
carbon monoxide levels went down and before we knew it, he was 
breathing on very low levels of blow by oxygen.  The surgeon came 
in and signed off on him, stated that a child who could cough a 
trach tube out didn�t need a tracheotomy.

From that time on, it has been nothing but strengthening and 
developing for Max.  He has been in OT, PT, and Speech, always 
exceeding the goals they set before him.  He has learned to roll over, 
and push himself up on his arms.  He can hold his head up for long 
periods of time.  He lives for Elmo, and loves his Opera music!
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