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The Pediatric Liver and Small
Bowel Transplant Program, throug

a unique partnership between Georgetown University
Hospital and Children’s National Medical Center (CNMC),
offers the Washington metropolitan region a first
with expert care for all aspects of liver diseases and
transplantation. Our program is designed to manage all
aspects of liver, hepatobiliary and gastrointestinal diseases
in children. We specialize in multidisciplinary management
of portal hypertension, liver tumors, disorders of the bile
ducts, short bowel syndrome or other severe intestinal
diseases, as well as liver-based metabolic diseases in children.
We further provide interdisciplinary management, including
transplantation for both liver-based metabolic diseases and
hepatic tumors.

For those children that do not require a transplant,
we are able to utilize the extensive expertise of our joint
program to offer surgery to relieve portal hypertension
(shunts), correct biliary atresia (Kasai portoenterostomy),
treat liver tumors such as hepatoblastoma with combination
treatment of chemotherapy and resection, or treat liver
disease related to TPN. Some patients with short bowel
syndrome may require other surgical interventions as well.
In addition, some children may require transplantation for
metabolic diseases, while others may stabilize with optimal

metabolic support.



Pediatric Liver Transplantation

Pediatric liver transplantation first became
successful in the 1980s and was established as a
standard operation for children with various
end-stage liver diseases in the 1990s. The excellent
results now achieved through this complex procedure
have led to a significant increase in the number of
children undergoing liver transplantation worldwide
and have radically changed the prognosis of many
babies and children dying of liver failure.

In this country, there are more than 100 liver diseases
affecting children, hospitalizing approximately 15,000
young people each year. Of this total, between 500 and 550
children receive liver transplants annually, 80 percent of
who are younger than 5 years old.

Critically ill children who undergo organ transplants
today are more likely than ever to recover and return to
their schools, playgrounds and a quality of life that in
many cases is virtually indistinguishable from that of
friends who have never faced a life-threatening disease.
Higher rates of survival and a better quality of life now
exist — outcomes driven by advances in organ preservation,
surgical technique,
immunosuppression
and post-operative care
pioneered in many cases
by members of our
transplant team.

David Timothy, age 5,
with his mom Denise
David is the first child at
Georgetown to receive a
multivisceral transplant of
his liver, small intestine,
stomach and pancreas.




Surgical Expertise

The Georgetown/CNMC pediatric transplantation
program offers extensive experience in many areas,
including live-donor liver transplantation, transplantation
in small infants and multi-organ transplantation.

Living donor transplants are as successful as cadaveric
transplants under the direction of the experienced
Georgetown/CNMC team. This involves transplanting a
portion of a donor’s healthy liver into the recipient. We
also utilize these same techniques to remove a portion
of a cadaveric liver for transplantation in a child. Infants
like those with biliary atresia and rapidly progressive
inborn metabolic errors are also candidates.

Additionally, multi-organ
transplants are performed
when two or more abdominal
organs are failing at the
same time, usually the
intestine in combination
with the liver. These
multivisceral procedures
include transplantation
of the stomach, pancreas
and/or kidney.

11-month old Cyrus Boggs with
his father, Gregory, right after
his liver transplant. Cyrus also
has short bowel syndrome.
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Liver diseases can be categorized as cholestatic,
hepatocellular, metabolic or liver tumors. While the most
common indication for liver transplantation in children is
chronic liver failure due to cholestatic liver disease, there are
other specific biochemical and clinical indications. The cause
of liver failure often influences the clinical presentation.

I

Indications

Cholestatic: Includes biliary atresia, Alagille syndrome,
nonsyndromic biliary paucity and progressive familial
intrahepatic cholestasis. Some infants who present with
giant cell hepatitis or neonatal hepatitis of unknown
etiology develop persistent cholestasis and rapid
progression to cirrhosis and portal hypertension requiring
liver transplantation in the first 2 to 3 years of life.

In order to reach a diagnosis for liver problems, a thorough
and accurate medical history must be taken by the physician,
noting the symptoms the child has experienced and any
other pertinent information. Some patients may need to
undergo a more extensive diagnostic evaluation, which
may include laboratory tests, imaging tests or endoscopic
procedures. We have an experienced team of surgeons and
hepatologists to manage these problems.




Hepatocellular: Includes acute and subacute hepatic failure,
autoimmune liver disease types I and II, chronic hepatitis
B or C, polycystic liver disease and hepatic tumors.

Medical therapies exist and many patients will respond
and avoid or delay the need for transplantation. Our
pediatric hepatologists can direct the use of standard
medications or sometimes offer newer agents only
available through clinical trials. Those who require
transplantation may then continue to be cared for by
the same team managing them before the transplant.

Dr. Fishbein comforts
17-month old Dominic
Tripaldi shortly after his
liver and bowel transplant.

|

Dr. Stuart Kaufman performs
a post-transplant evaluation
on little Dominic.
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Metabolic: Includes alpha-1-antitrypsin deficiency,
tyrosinemia type I, Wilson’s disease, neonatal
hemochromatosis, glycogen storage disease type I,
cystic fibrosis and inborn errors of metabolism, such
as Crigler-Najjar Syndrome Type I, ornithine
transcarbamylase (OTC) deficiency, maple syrup liver
disease (MSUD), and familial hypercholesterolemia.

The metabolic genetics team at CNMC is among the most
experienced in the world with one of the largest such
patient populations. Working in partnership with
Georgetown’s liver transplant specialists, we are able

to offer optimal integrated care, and cure or improve
significantly many children with these disabling diseases.

Tumors: Both hepatoblastoma and hepatocellular
carcinoma can occur in children.

These tumors may be cured by partial liver resection. They
may, however, also respond to chemotherapy, undergoing
significant size reduction. Those tumors too large to resect
or associated with cirrhosis may require transplantation.
Our experienced team deals with the management of these
tumors through nursing support for chemotherapy;,
infusion services, nutritional counseling, antibiotics and
continuous follow-up. Our oncologists (at CNMC) may also
be able to offer participation in a variety of experimental
protocols for management of these tumors.

The bottom line is that by using the latest diagnostic
techniques, advanced surgical techniques and powerful new
chemotherapeutic regimens, an excellent cure rate can be
achieved. One special dimension of the Georgetown/CNMC
program is the close collaboration of all health care team
members who care for each family as an individual.



Evaluation Process

Pre-operative evaluations may be performed at Children’s
National Medical Center and Georgetown University Hospital, and
transplants are performed at Georgetown University Hospital.

The pre-transplantation evaluation is particularly important
and includes the following:

» Assessment of the severity of the liver disease and the
possibility for medical management

+ Assessment of the technical feasibility of the operation

* Consideration of any contraindications

» Psychological preparation of the family and child

» Discussion of different types of liver transplants

We will evaluate hepatic function, renal function,
hematological status, existing immunity to various infectious
diseases, neurodevelopmental function, abdominal and
vascular anatomy (using radiological body imaging)
cardiorespiratory function, dental assessment, and
assessment of family or social support structure.

“Joseph’s outcome has been the best we
could have expected. Other parents need to
know that they have viable options when
their children are sick like Joseph was.”

- Erin and Jay Ginese

In December, five-year-old Joseph Ginese became
the very first child in the mid-Atlantic region to
receive an intestinal transplant.



If a transplant is determined to be the appropriate treatment
option, the patient is placed on the waiting list and the transplant
team continues to monitor his or her clinical condition in

conjunction with the patient’s referring medical team.
Following the surgical procedure, the patient is referred
back to his/her own physician once clinically stable. However,
the transplant team works with the referring physician to
manage transplantrelated concerns and is available around
the clock for consultation or further evaluation.

Transplantation Follow-up

After transplantation, children require medications to
prevent rejection or infections. Immunizations are important
as a child develops and returns to normal social activities.

Our nurse coordinators and nutritionists, social worker and
hepatologists direct this care. Families take part in an education
program to familiarize them with how to administer medications,
recognize signs of rejection or infections, and recognize side
effects of the medications.




Pediatric Small Bowel Transplantation

The Pediatric Liver and Small Bowel Transplant
Program also offers new and successful surgical
and medical options for children suffering from
disabling and life-threatening intestinal disorders.
The key to our success is evaluating and treating
patients before the onset of life-threatening TPN
complications, such as liver failure.

Because not all patients on TPN or with TPN complications
are candidates for an intestinal transplant, the team offers
an extensive evaluation process to determine the most
appropriate therapy, which is selected from a wide range
of options available for children.

In recent years, the success of intestinal transplantation
has been increasing in the hands of experienced physicians,
offering a lifesaving and life-enhancing option to patients
whose nutritional needs are not met through TPN, or who
have developed the complications associated with this
therapy. In published and peer reviewed studies conducted
by our medical team, success rates are higher when
patients are evaluated and treated before the deterioration
that follows repeated TPN complications, particularly
before the development of irreversible liver disease.

Dr. Puneet Gupta conducts an initial examination
of a possible transplant candidate.




The Georgetown/CNMC team conducts evaluations for
patients on TPN to determine whether they are currently a
candidate for transplantation or will likely be a candidate in
the future. The earlier the evaluation, the greater the chances
for a successful surgical procedure, should that be a necessary
option. Some patients with tumors of the intestinal mesentery
may require evaluation prior to the need for TPN.

Patients have access to:

+ management of long-term TPN

+ intestinal rehabilitation for short bowel syndrome

» remedial surgery for short bowel syndrome or
functional intestinal disorders

* isolated intestinal transplants

* isolated liver transplants

» combined liverintestinal transplants

» multivisceral transplants involving not only the
intestine and liver, but also the stomach, pancreas
and/or kidneys

* management of complex liver disorders

 surgery for liver tumors or portal hypertension

In addition, through Georgetown/CNMC, patients may elect
to participate in studies of new agents for increasing intestinal
absorption that are not otherwise available off protocol.

Our multi-disciplinary team approach to transplantation
meets the needs of both patients and their referring physicians.
Once the treatment option is selected and completed, the
patient is discharged and once again returns to the care of
the referring doctor. The transplant team will work with each
patient’s physician to coordinate their continued care.



Causes of Intestinal Failure

Some of the most common disorders associated with
small bowel diseases and treated in the Georgetown/CNMC

program include:

Short Gut Syndromes

= Omphalocele

= Gastroschisis

< Volvulus

= Malrotation

< Atresias

= Necrotizing enterocolitis
= Mesenteric thrombosis
= Crohn’s disease

< Radiation

= Trauma

Malabsorption Syndrome
= Polyposis syndromes

= Radiation

= Microvillus inclusions

= Autoimmune enteritis

= Tufting enteropathy

Motility Disorders

= Pseudo-obstruction

= Hirschprung’s disease
< Chronic obstruction

< Visceral neuropathy/
myopathy visceral

Tumors of the
Intestinal Mesentery

= Desmoids

= Gatrointestinal stromal
tumors

< Lymphantiectasias
< Other benign tumors



An Extensive Evaluation Process

Some candidates for intestinal rehabilitation may have
no prior complications for TPN and may be suitable for
innovative medical therapies or clinical research studies
that may allow them to taper or completely stop their
TPN. When a patient is referred to Georgetown/CNMC, the
intestinal transplant team conducts a thorough evaluation,
a process that can take three to five days. They will review
the patient’s medical history and conduct a physical
assessment and extensive testing.

Within two weeks of referral, the Georgetown/CNMC
intestinal transplant team will meet with the patient and
family to discuss the findings with referring physicians
and make any appropriate recommendations.

“There are so many
beautiful and

loving people here
at Georgetown, and
we want to thank
them for everything
they've done for us.”

Maya Banks (center, age 4), is the
youngest patient to receive a liver
transplant in the Washington
metro area. Maya is shown here
with her parents, Kevin Wilson
and Angel McLean.

- Angel McLean



Experience and Outcomes

Why Choose Georgetown/CNMC for a Liver or
Small Bowel Transplant?

Georgetown/CNMC has achieved among the highest
survival rates worldwide with pediatric liver, intestinal and
multi-organ transplantation.

The Georgetown/CNMC effort is one of only a handful
of Medicare-approved centers in the U.S. performing small
bowel transplants and the only such program in the
mid-Atlantic region. The surgical procedure offers a longer
and better life to those with irreversible small bowel failure.

Consults are available for intestinal transplant evaluation
as well as to assist with the medical and surgical management
of patients with difficult gastrointestinal conditions, short
bowel syndrome, TPN-dependence and liver disease.

The Team

One of the most comprehensive liver and small bowel
transplant programs in the nation, the Georgetown/CNMC
team possesses the experience required for treating severely
compromised, medically complicated patients. Our team
provides a multi-disciplinary program that includes a
dedicated pediatric medical director, a surgical director,
nurse coordinator, nutritionist, social worker and child
life specialist. The primary contact person for the patient
and family is the experienced transplant nutritionist
coordinator, who oversees the patient’s care from initial
evaluation through surgical follow-up.



Thomas Fishbein, MD

Surgical Director, Pediatric Small Bowel
- ( and Liver Transplant Program
(4 & &1 Dr. Fishbein is one of the leading
: ) figures today in the world of pediatric
- transplantation. He has pioneered novel
..J W0 e uses of immunosuppressant drugs,
multi-organ transplants (including pediatric livers) and
new surgical techniques related to this field. In addition,
Dr. Fishbein has achieved one of the highest survival
rates for intestinal transplantation in the country.
He is a nationally recognized authority on intestinal
failure and transplantation. He has published more
than 60 scientific articles and lectured at the
National Institutes of Health on this subject.
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Stuart S. Kaufman, MD

Medical Director, Pediatric Small Bowel

and Liver Transplant Program

Dr. Kaufman is a world authority on the
medical management of intestinal failure,
including short bowel syndrome and
transplantation. He has authored more
than 70 scientific articles and has pioneered the
management of nutrition and infectious complications
in transplant recipients.

Puneet Gupta, MD

Director of Pediatric Hepatology
Georgetown University Hospital
Dr. Gupta is a leading hepatology
specialist with extensive experience in
managing children with liver disease

- and children needing transplantation.
He has authored several scientific papers and made
numerous presentations at national and international
meetings related to this field.

(continued on back)



Parvathi Mohan, MD

Director of Hepatology

Children’s National Medical Center

Dr. Mohan has a lifelong interest in
managing children with liver diseases
and children requiring transplantation.

'
8 She is a leading hepatology specialist and

has authored scientific papers related to this field.
Dr. Mohan is also participating in clinical studies
relating to the treatment of hepatitis B and C. In
addition, she has made numerous presentations
at national and international meetings.
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The Pediatric Liver and Small Bowel Transplant Program
maintains a full team of transplant surgeons through
Georgetown University Hospital that complement and

support the pediatric transplantation program, including

Dr. Lynt B. Johnson, Chief, Division of Transplant Surgery;

Dr. Amy Lu, Assistant Professor, Division of Transplant Surgery;
and Dr. Cal Matsumoto, Assistant Professor, Division of
Transplant Surgery. The team also includes Kimberly Hall,

RN, BSN, Intestinal Transplant and Pediatric Liver Transplant
Coordinator; Erin Fennelly, RD, CNSD, Transplant Nutritionist;
and Vicki McCarthy, LCSW, Transplant Social Worker.

Additionally, a renowned team of Children’s National
Medical Center pediatric surgeons, under the direction of
Kurt Newman, MD and Gary Hartman, MD, are part of
our multi-disciplinary team.
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