The Heart Center

A Guide to The Heart Failure
and Heart Transplant Program

What does a diagnosis of heart failure mean?
Heart failure means that the heart’s ability to
squeeze is weaker than normal. As a result, the
heart has to work harder and cannot pump enough
oxygen and nutrients to meet the body’s needs.
Some reasons for heart failure may include:
• Complex congenital heart disease with no option
of surgical repair
• Complex congenital heart disease where surgical
repair has failed
• Cardiomyopathy or weakness of the heart muscle
Before heart transplant is considered, children
and adults with heart failure may be managed
with many medications. These medications work
together to help the heart function at its best. It is
important to take these medications as ordered and
to watch for signs and symptoms of heart failure.
Please notify your doctor or nurse with any signs
of heart failure.
Signs of heart failure:
• Difficulty breathing
• Sweating with bottle feedings
• Decreased appetite and/or bottle feedings
• Poor weight gain
• Fast breathing
• Decreased activity
• Swelling of lower legs and/or abdomen
• Nausea/vomiting/diarrhea
• Inability to sleep lying flat

When a child needs heart care,
everything matters.
The Heart Center at Nationwide Children’s Hospital provides advanced,
comprehensive care to infants, children and even adults with heart failure, delivered
by an expert team of pediatric specialists. Under the direction of Timothy Hoffman,
MD, Medical Director, and Mark Galantowicz, MD, Program Surgical Director,
our program is recognized by the United Network for Organ Sharing (UNOS) as
a nationally accredited center.
The first heart transplant at Nationwide Children’s was performed in April 2003.
Since then, our program continues to grow and gain national and international
attention. Our center received international recognition for performing a domino
transplant involving the youngest living donor infant.

When is it time for a heart transplant?
The decision to proceed with a heart transplant
is considered when no other medical or surgical
options are available. A heart transplant offers an
improved quality of life, but it also comes with
many new responsibilities. Prior to the decision for
a transplant, a patient and his or her family must
undergo a thorough evaluation.

What’s involved in the evaluation?
Anyone considered for transplant will have an
extensive evaluation by the heart transplant
team. This can take anywhere from two to three
days, and includes:
• Heart catheterization: Procedure used to evaluate
the function and anatomy of the heart; catheterization also evaluates the blood pressure in the
chambers of the heart and the blood pressure of
the lung arteries
• Echocardiogram (ECHO): Ultrasound of the
heart that measures the size, anatomy and function
of the heart
• Electrocardiogram (EKG): Monitor that shows
the heart rhythm and heart rate
• Chest X-ray: X-ray image of heart and lungs
• Blood tests: Blood drawn to check the function
of the kidneys, thyroid, pancreas, liver, immune
system and blood type
• Dental evaluation: Check of overall dental health
• Nutrition evaluation: Provides support in making
healthy diet choices
• Social work evaluation: Identifies patient and
family needs and social support system
What happens when listing?
Heart transplant is not available for everyone. As
a member of the Ohio Solid Organ Transplant
Consortium (OSOTC), there are specific criteria
for transplant eligibility. Once the evaluation is
complete, the next step is listing.
Listing is done through the national transplant list
managed by the United Network for Organ Sharing
(UNOS). UNOS ensures fair distribution of organs
and works with our local procurement agency,
Lifeline of Ohio, to recover organs. Organs are
distributed to the most critically ill patients. Once
a person has been listed for heart transplant, they
are given a listing status by UNOS based on the
severity of the patient’s condition.

What are the different status levels?
Status 1A often involves the critically ill. These
patients are usually in the intensive care unit.
They may require special medical equipment to
support breathing and/or require certain high-dose
intravenous (IV) medication(s) to help the heart
work better.
Status 1B patients require the same medications
to help their heart work better, but at lower doses.
Infants and children who cannot gain weight
appropriate for their age due to their heart problem
can be listed as 1B.
Status 2 patients do not meet status 1A or 1B
criteria. They are well enough to wait at home.
They will be called at home, or given a pager to
carry, and will be notified by the transplant
coordinator when a new heart is available.
Status 7 is a level used to temporarily place the
patient on an inactive list for organ offers. This is
reserved for those not eligible due to changes in
their condition that prevent transplant.
Who are the members of the transplant team?
Because of the unique care needed for patients with
heart failure, the transplant team is a large team of
specialists. These experts work together to provide
the best chance for a successful transplant. The
heart transplant team consists of:
• Heart transplant surgeons: These physicians
specialize in transplantation and will be
performing the surgery. The transplant surgeons
coordinate all team members. They follow the
patient before and after the transplant, as well as
after discharge from the hospital.
• Cardiologists: These physicians specialize in the
diagnosis and treatment of heart disease. Patients
requiring a heart evaluation will see the cardiologist for the pre-transplant evaluation.
• Anesthesiologists: These physicians administer
the general anesthesia that will put the patient
to sleep for the surgery. Throughout the surgery,
the anesthesiologists will monitor blood pressure,
heart rate and oxygen saturation.

• Nurse clinician/discharge planners: These nurses
work in collaboration with the transplant coordinator to plan and implement any discharge needs,
including occupational therapy, physical therapy,
nursing services, equipment and follow-up appointments.
• Cardiothoracic surgical nurse clinicians: These
nurses are the liaison between the surgeons,
cardiologist and referring primary doctors. They
provide preoperative teaching for patients and
families about surgical wounds and expected
medical equipment used in the Intensive Care
Unit (ICU) following surgery.
• Nursing staff: Nurses in the Cardiothoracic
ICU (CTICU) and step-down unit (H4A) are
experienced in the care of children and adults who
have complex congenital heart disease and have
undergone open heart surgery, including heart
transplant. Nurses communicate with physicians
regarding patient status, tend to the patient’s
needs during hospitalization, and provide patient
teaching.
• Respiratory and physical therapists: The
therapists work with patients to develop an
individualized pulmonary rehabilitation exercise
program. These exercises may include walking,
biking and using a treadmill. The purpose of this
is to get the patient as strong as possible before
transplant. Pre-transplant pulmonary rehabilitation has been proven to make recovery easier after
transplant.
• Psychiatrists/psychologists: These physicians will
meet with patients prior to transplant surgery
and will be available for ongoing counseling, if
needed.
• Dieticians: The dietician will help patients achieve
and maintain optimum nutritional status that will
help minimize recovery time.
• Financial coordinators: The financial coordinator,
along with the nurse transplant coordinator and
the social worker, will assist families in all aspects
of coordinating financial and insurance concerns.

How long do we need to wait for
transplant surgery?
A suitable organ donor is a person who is a match
to the patient’s blood type and is of similar body
size. On average, the waiting time for the right
donor and a new heart can be weeks to months.
Unfortunately, despite listing status, some patients
pass away while waiting for a new heart.

Signs and symptoms of rejection:
• Irregular heart beats
• Decreased activity
• Sweating with feedings
• Difficulty breathing
• Irritability
• Fever
• Vomiting

After the transplant operation, the hospital recovery
time is variable, but may be several weeks. After
the heart transplant surgery, the patient is cared
for in the CTICU (H4B) for close monitoring.
Once able, the patient will be moved to the cardiac
step-down unit (H4A) with the next transition
being discharged to home.

Rejection symptoms could be very similar to symptoms of other illnesses, therefore, when there is any
concern, please call the transplant coordinators.

What type of follow-up care is required
post-transplant?
Close follow-up care post transplant is important
for success. Outpatient clinic visits range from
weekly to at least every three months, with an
ECHO and lab work during each appointment.
Nationally, survival rates are 86 percent one year
post transplant and 80 percent three years post
transplant, respectively. Transplant success depends
largely on cooperation. It is important to follow
the doctor’s orders and always take medications as
instructed. It is necessary to follow a heart-healthy
diet and always avoid alcohol, drugs and tobacco.
What are the risks associated with transplant?
Rejection
Another important aspect of heart transplant is
the prevention of organ rejection. The highest risk
of rejection is within the first several months after
transplant; however, it is a lifelong risk. Heart catheterizations with heart biopsy will be performed at
one, two, three, six and 12 months post transplant
to check for rejection. The coronary arteries, the
vessels that supply blood and oxygen to the heart,
will be checked yearly on each anniversary of the
transplant.

Anti-rejection medications
Patients must take specific medications (immunosuppressive medications) for the rest of their lives
to help prevent rejection. Common anti-rejection
drugs include:
• Tacrolimus (tac-ROLL-i-muss) is the generic
name for Prograf®. It is also called FK506.
• Cyclosporine (sye-kloe-SPOR-een) is the generic
name for Neoral®.
• Azathioprine (az-a-THY-o-preen) is the generic
name for Imuran®.
• Mycophenolate (my-ko-FEN-o-late) is the generic
name for CellCept®.
• Prednisone (PRED-ni-sone) or prednisolone
(pred-NISS-uh-lone) are medicines known as
corticosteroids or steroids.
These drugs may have serious side effects, including
high blood pressure, kidney damage, increased
blood sugar, increased risk of infection, tremors and
lymphoma.

Infection
Another major effect of anti-rejection drugs is
the increased risk of infection. The drugs used to
prevent rejection also suppress the cells that help
prevent many types of infection. The patient will be
given separate medication(s) to prevent infection.
Signs and symptoms of infection:
• Low-grade fever
• Open cuts with redness and drainage
• Chills
• Runny nose or sore throat
• White patches inside mouth and throat
• Nausea/vomiting/diarrhea
Handwashing with an antibacterial soap or waterless hand gel is the best defense against infection.
Take care of cuts and sores. Clean with soap and
water. Keep cuts dry and covered. It is important
to stay in constant communication with the
heart transplant team. Please call the transplant
coordinators if the patient experiences any of the
above symptoms.
Graft vasculopathy
Graft vasculopathy is a form of coronary artery
disease. It occurs when the coronary arteries, the
vessels that supply blood and oxygen to the heart,
become small and narrowed. This occurs in about
eight to 10 percent of transplant patients and
can occur as early as two years post transplant.
Standard medical therapy, such as bypass surgery
or stenting the vessel(s) open, often does not work
due to the location of the effected vessels. At some
point, patients generally require repeat transplant.
Unfortunately, the disease usually comes back and
can be more aggressive. Research has shown using
medications commonly used to lower cholesterol,
Pravastatin (Pravacol®) and anti-rejection
medication Sirolimus (Rapamune®) have been
shown to slow the disease. The coronary arteries
will be evaluated yearly at the time of the heart
catheterization.

Post-transplant lymphoproliferative
disease (PTLD)
Post-transplant lymphoproliferative disease is a
form of lymphoma associated with transplant
recipients. This occurs in about eight to 10 percent
of transplant patients and is often associated with
Epstein-Barr virus (EBV). EBV levels can be
checked through routine blood work. PTLD can be
checked during routine physical examinations. The
emphasis is on checking for enlarged lymph nodes
in the neck, underarms and groin areas. A CT scan
of the body can be done to rule out the disease.
Treatment of PTLD can include surgical removal
of the enlarged affected lymph node(s), decreasing
immunosuppressive medications, and in extreme
cases, radiation and/or chemotherapy.
What do we need to do to stay healthy after the
transplant?
The most important part of the heart transplant is
keeping healthy after the transplant. The best way
to do this is to:
• Make and keep all appointments after
transplantation.
• Always take the medication that is prescribed.
• Always let the transplant team know about any
problems the patient has that may prevent him
or her from keeping appointments or taking the
proper medicines.
Along with the dedication of the patient and his
or her family, continued interaction with the heart
transplant team fosters a close-knit relationship that
will lead to on-going support and future success.
Why is keeping appointments so important?
Because the signs of rejection can be subtle in the
beginning, it’s important that the patient and the
family keep all appointments, so that the transplant
team can monitor all signs and symptoms. This
is extremely important for spotting any signs
of rejection.
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