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Answers from the Experts: CCF Cyberguests
A compilation of Q & A listserv sessions on pediatric cardiomyopathy

The Children’s Cardiomyopathy Foundation (CCF) offers several support
services including an online resource known as the “CCF Forum.” The CCF
Forum is a private listserv that offers registered members the opportunity to
correspond with other families affected by pediatric cardiomyopathy. The e-mail
discussion group, which includes members from the U.S. and abroad has become
an important and valuable resource. It allows parents to keep in touch, exchange
information, and provide emotional support to each other in an easy and informal
manner.

From time to time, CCF schedules professionals (cyberguests) to address
specific topics related to living with pediatric cardiomyopathy. These guests
volunteer their time and expertise to answer questions posted by CCF Forum
members. To serve as an additional parent resource, CCF has edited and
compiled transcripts of all the question and answer sessions starting from 2006.
Each topic is covered in a broad sense with questions asked most frequently by
parents of a child with pediatric cardiomyopathy. CCF hopes that the information
provided from these experts will assist families in better understanding pediatric
cardiomyopathy and encourage them to seek more specialized information
and/or recommendations from their child’s physician and healthcare team.

Disclaimer: The information presented in these transcripts is provided by CCF
as a courtesy and is not intended to be complete or replace the medical advice
of a qualified physician. Information provided and opinions expressed are solely
those of the host and participating families. Some questions or responses have
been edited to more clearly present the information.
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Pacemakers and Defibrillators
Robert Pass, M.D., F.S.C.A.I. – November 2008

Robert H. Pass, M.D., F.S.C.A.I., is a pediatric cardiologist at the Children’s
Hospital at Montefiore Medical Center. He also serves as director of Pediatric
Electrophysiology and director of the Pediatric Cardiac Catheterization Laboratory.
He is a fellow of the American Academy of Pediatrics and a member of the
Pediatric Electrophysiology Society.

Question:Which patients do you recommend for evaluation for defibrillator
and/or pacemakers?

Answer: There are strict guidelines for pacemakers in children and adults, and I
would suggest that you go to the website for the American Heart Association that
will have a listing of those guidelines. In very general terms, patients who have
rhythm disturbances related to the conduction of electrical impulses from the
upper to lower chambers may benefit from a pacemaker.

Defibrillators are indicated for patients at high risk for sudden cardiac death due
to their underlying problem or clinical history. The indications for defibrillators in
these diseases are variable and depend upon the individual disease that a patient
may have.

Question:What are some of the risks that are associated with having these
devices? Are strokes a possible risk due to clotting around the leads?

Answer: Some of the risks of devices include infection, bleeding, injury to the
leads requiring removal of the leads or replacement and perforation of the heart.
Clots may form around the leads. However, in most patients, there are no connec-
tions or holes between the right and left sides of the heart and so the chance
of a clot going across to the left side of the heart and then being ejected into the
brain is low. For these reasons, the chance of stroke is low with pacemaker or
defibrillator leads. Echocardiograms are typically performed in all patients prior
to device placement to assure that there are no holes in the heart. If there are
such holes, they can either be closed or may require the implantation of leads
on the surface of the heart, not inside the heart. This sort of pacemaker system
(epicardial) is generally a larger surgery with a longer recuperation period.

Question: If my child gets a pacemaker or defibrillator (ICD) implanted, what
physical restrictions will he or she have?

Answer: Patients with pacemakers typically can lead very normal lives. It is
likely unsafe for patients with pacemakers to participate in contact sports (e.g.
American football, wrestling, boxing) but all other forms of activity are typically safe.
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Most electronic devices are also safe with pacemakers. Avoidance of exposure to
powerful magnets such as those in an MRI device would be important as the safety
of pacemakers in MRI devices is not yet proven.We presently suggest that
patients with pacemakers avoid such testing.

Patients with defibrillators have similar restrictions. The other restrictions are
typically related to the reasons for the device. Most patients with cardiomyopathy
and defibrillators have other restrictions due to their cardiomyopathy and those
need to be followed. Some will ask if it is safe for a patient with an ICD to do
more activities or participate in more of these activities since they now have a
device. Unfortunately, the safety of these devices in such a sports setting, for
example, is unknown.We like to think of ICD’s as a “back up plan” rather than
the first line of defense against problems. The recommendations for physical
activity need to be individualized with discussions between the cardiologist and
patient/family.

Question: In the case of hypertrophic cardiomyopathy, can the child (or teenager)
be more active than before?

Answer: Generally, the answer to this question is no. The ICD in this disorder is
used as a “back up” plan and should not typically be viewed as a 100% effective
therapy that allows patients to be more active than they were before implantation.
Generally, when a patient gets an ICD in the setting of HCM, the activity recom-
mendations do not change much with the exception of avoidance of contact
sports.

Question: Our cardiologists are evaluating my daughter for a pacemaker and
defibrillator. She is 2 ½ years old and has dilated cardiomyopathy (DCM) and
left ventricular non-compaction (LVNC). How old (or big) does a child have to be
before they can implant a pacemaker without breaking open their chest?

Answer: It depends on who you ask. In general, for a pacemaker, we usually
say that a patient needs to be about 10-15 kg in body weight to have a transvenous
pacemaker. For a two lead pacemaker, the typical “rule of thumb” is about 25
kg. These are only general rules.

I will mention in passing that the idea to place an ICD in a child with LVNC and
dilation with poor function is likely a sound one. There is increasing data that this
combination is high risk.

Question: How obvious is an ICD device on a small child?

Answer: Devices in small children are typically hard to “hide.” Despite marked
reductions in the size of ICD’s, they are still fairly large for a small child. Some
surgeons will place the device in the abdomen, which will help protect the device
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and make it slightly less obvious. There may also be a benefit in terms of
likelihood of infection following surgery.

In reference to cosmetic appearance of a device, a lot of this will depend upon
the shape of the person who is undergoing the device. Very thin patients may
have their device appear slightly more prominently than less thin patients.
Typically the scar from a standard implant is less than a few inches in length.
The device’s degree of prominence can vary, and there are different surgical
techniques that can help with the cosmetic appearance of the device.

Question: How long does pacemaker or defibrillator implantation surgery take?
And how long will my child be in the hospital after surgery?

Answer: Standard transvenous pacemaker or defibrillator implantation surgery
typically takes between one to two hours. All doctors are different in terms of
how long they watch patients in the hospital following such surgery, but I think
that most physicians doing implantations would allow for home discharge in one
to two days. Most patients feel back to normal within three to five days.

Question: Can you explain how the device is attached and how it works? How
would we know if it wasn’t working?

Answer: The device receives electrical information from the heart via the lead
(wire) that is attached from the heart to the device. It is programmed to respond
to the abnormal heart rhythms by the electrophysiologist. If it sees a rhythm that
it has been told to not allow, it will charge and then either try to pace the rhythm
into normal rhythm or shock the patient back to normal rhythm.

These devices are typically monitored both in the doctor’s office and also
transtelephonically using newer systems that the doctor can access from any
web-based program. The combination of both is helpful for the doctor to make
certain that the device is working appropriately and that the battery life is good.

Question:When the device is implanted, are the device and the leads
separate?

Answer: The device is separate from the lead that is inserted into the vein
and attached to the heart. The device is attached to the lead that is attached to
the heart. Both are typically implanted at the same time.

Question:What happens if there is a recall on an ICD?

Answer:When a recall is issued, the companies typically contact all of the
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implanting and following physicians so that the individual patients affected by the
recall are contacted and informed of the potential problem. Most commonly, the
company also will contact the patient as well if the contact information they have
is current. These are the most common ways that patients are informed of recalls.

In regard to protecting one against future recalls, there is no protection other than
regulatory commissions that review devices for different countries. Most device
manufacturers have to go through fairly stringent testing and regulation before
bringing a new device on the market, and it is hoped that this sort of testing and
regulation will reduce the likelihood of recalls. That said, unfortunately, there will
likely always be recalls or problems with devices but it is hoped that this will be
kept to a minimum. The question as to removal or changing of a device based
upon a recall must be made by the individual with their doctor after reviewing the
information provided by the company issuing the recall.

In reference to recalls in general, a recall is issued by a company if they feel that
the likelihood of a device not functioning or potentially hurting patients is high.
What level of risk “requires” a recall is determined by the U.S. government, but
often companies will issue warnings regarding equipment even before they have
had the “requisite” number of problems that would require a recall.

Each recall for each piece of equipment is different and specific to the particular
device. For example, recently Medtronic recalled the Fidelis ICD lead. This lead,
in the majority of patients, works well. However, initial data suggests that it seems
to fail at a slightly higher rate than other, older lead models. For this reason, the
company recalled the lead and did not allow further sale of it. However, because
the lead is working properly in most patients and because the risk of removal of
the lead likely is greater in a large population than the risk of a lead malfunctioning,
the company has not recommended that the lead be removed. Instead they
are recommending very close and careful follow-up of the lead by the
electrophysiologists.

As you can see, any recall is extremely specific to the particular device, and it is
difficult to say anything too general about them. I will say, however, that recalls
have affected ALL of the major ICD manufacturers in recent history and there
are not appreciable differences in this regard between the different vendors.
Although these devices can fail, it is gratifying to know that the vast majority are
EXTREMELY reliable with failures being very rare. ICDs have been around for
approximately 25 years for the prevention of sudden cardiac death in many
different diseases.

Question:What is the life of a defibrillator and a defibrillator battery? Can the
defibrillator last for a lifetime?
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Answer: It is a common misunderstanding that the battery of the ICD is replaced.
In order for the device to be small, the circuitry is wrapped tightly around the
battery and the entire device is hermetically sealed. For these reasons, when
the battery of the device is near its end, the entire device with battery is typically
removed and replaced in total. I will often remind patients that although it is
disappointing to have to change an ICD every five to eight years, the one “silver
lining” of this is that the patient gets the latest technology each time.

Question: Have you heard of “pacemaker induced” dilated cardiomypathy?

Answer: There are a number of reports in the literature of patients who were
born with congenital heart block and then developed dilated cardiomyopathy after
being paced. The first large description of this was by Dr. Jeff Moak in the Journal
of the American College of Cardiology in the early 1990’s. It is not yet known
if the pacing causes the myopathy or if the myopathy is pre-existent. Probably
the answer is somewhere in between. Dr. Moak published an article a few years
ago about taking some of these patients who developed myopathy and “upgrading”
their pacing system to a “bi-ventricular” pacemaker. This type of pacemaker
uses two leads on the ventricle which improves the “synchrony” of the heart. It is
believed that pacing only one spot in the ventricle may result in uncoordinated
contraction, and if the contractions are “coordinated” better with two leads, the
function will improve. Dr. Moak and others have shown some examples of
improvement in patients with heart block and dilated cardiomyopathy, and any
patient who has dilated cardiomyopathy and has a single ventricular lead should
at least be considered for such an upgrade. It is important to realize that this will
not work for all patients, and not all patients are “candidates” for this sort of surgery.
However, there is likely a subset of patients in which this sort of change to the
pacing system may improve function. I would suggest discussing this with your
cardiologist/electrophysiologist.

Question:We have made a trip to the hospital in Pittsburgh to discuss
bi-ventricular pacing for our daughter.We are all fairly certain that she could
benefit from that. Could you tell me the reasons why someone would NOT be
a candidate for such a procedure?

Answer: Unfortunately the use of biventricular pacing in children is still
“uncharted waters.” There is a fair amount of evidence that in a small subset of
adults this sort of pacing is beneficial. As I mentioned earlier, there are a small
number of reports (Moak, Dubin) of this approach helping some children, but it
is VERY challenging to know precisely which children would be helped. Some
have looked at special echocardiograms that assess the degree of “synchrony”
or dysynchrony of the heart in determining who might be the best candidate. It is
difficult to know who is or is not a candidate for this sort of procedure because at
present we are still not sure who should be offered this therapy.
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Question: Is dilated cardiomyopathy known to damage existing leads to
pacemakers?

Answer: Dilated cardiomyopathy does not damage pacing leads. Leads in
smaller patients are often placed “epicardially” or on the surface of the heart.
These leads, in general, do not have as good longevity as leads that are placed
“transvenously” or inside the heart. The advantage, however, of epicardial leads
is that they allow for future use of the veins for future transvenous pacing. Use
of the veins at too young an age can be associated with later problems. Lead
problems in small children are quite common and not limited to patients with
dilated cardiomyopathy.

Question: Is there a way to tell if the leads are damaged without surgery?

Answer: Pacemakers can be “interrogated” by which a wand or “mouse” is
placed on top of the device and information about the pacemaker or lead can be
obtained that may suggest a potential problem. Additionally, sometimes an x-ray
can demonstrate a lead problem. Occasionally, only opening up the pocket and
pacemaker can allow one to understand the nature of the problem.

Question: Can the leads be changed out or is it too risky? Would the existing
leads have to be left there and new ones added?

Answer: If the leads are on the surface of the heart, they typically are left
there unless they are infected. The risks of removing such leads typically are
far greater than the risks of leaving them. It is very rare for a “retained” lead to
ever create serious problems for a patient. If the leads are “transvenous,” they
can be removed and replaced. However, many electrophysiologists and surgeons
will leave the leads and simply place other leads next to the old leads. This is a
matter of preference. The risk of removing a transvenous lead is low but not zero
and so many doctors would prefer to not take even that small risk associated with
lead removal. My own personal bias is to leave leads unless they are infected.
There are virtually no “side effects” to this approach, and there are VERY rare
complications of lead removal. There are strong arguments for either approach.

Question: Can a pacemaker cause/lead to sinus node dysfunction?

Answer: Generally speaking, a pacemaker cannot lead to sinus node dysfunction.

Question:My son had an ICD implanted when he was 15. He has been begging
me to get a tattoo. He is not getting it near the implant site. Do you see any
problems besides the usual problems with getting a tattoo?
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Answer: I do not, unfortunately, know the answer. However, virtually all of the
major ICD companies (Medtronic, Boston Scientific, St. Jude) have outstanding
customer service/technical support (go to their websites for the 800 numbers.)
If you tell the company what device will be used to perform the tattoo, they will
likely either know the answer as to safety or actually buy the tattoo machine and
test it. I would strongly suggest that if your son is adamant about making what I
admit to believe is a very poor choice, you should find out exactly what sort of
device is used and first discuss it with the manufacturer of your child’s device to
assess safety. Also, of course, I would make very certain that this is done with the
utmost in sterility as any sort of blood borne infection could potentially infect the
ICD which typically requires explantation to treat.

Question:What is explantation?

Answer: Explantation means opening the pocket and completely removing the
entire device and the leads. It is a very invasive and potentially dangerous
procedure.

Question:What if my son, who has an ICD, was to get in a fight with another
boy?

Answer: Any sort of physical fighting would be a potential risk to the device or
the lead that attaches the device to the heart. In the event of some sort of fight,
I would recommend that the device be carefully assessed afterward by the
patient’s electrophysiologist. A chest x-ray and also computerized “interrogation”
of the device will typically, non-invasively, allow the doctor to know if all is well
with the device.

Question:What if a police officer or authority figure uses a taser gun on a patient
with a defibrillator?

Answer: I believe that taser equipment sends some sort of electrical impulse into
a person rendering them docile. I would suspect that the electrical field of a taser
might create an artifact that a defibrillator might think was an arrhythmia, potentially
leading to an inappropriate shock. I also wonder if this sort of electrical impulse
might damage the circuitry of an ICD rendering it non-functional. I would certainly
say that if a patient had this occur, immediate evaluation by the electrophysiologist
afterwards to insure proper function of the device would be important.

Question:What if someone with an ICD was to try street drugs? What about
alcohol consumption?

Answer: Any sort of drug could potentially induce arrhythmias. This is one of the
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more lethal possible side effects of these agents. Alcohol is also VERY
arrhythmogenic — meaning that it makes the chances of having an arrhythmia
MUCH higher than for patients who do not consume alcohol. In a patient with a
higher than usual risk for arrhythmias like cardiomyopathy, ingestion of alcohol
can increase the risks for arrhythmias. I advise my patients to use alcohol in very
limited quantities (typically one drink per evening) and am fairly aggressive in
reminding my older patients to avoid street drugs because of the potential for
cardiac injury or arrhythmia.

Question: Are there everyday things that a person with an ICD should watch
out for such as malls with security devices installed, magnets, cell phones,
microwaves, or TVs?

Answer: Generally, microwave ovens are safe for ICDs. I suggest that a patient
using one place the food in the oven, turn it on and step one step back from the
device. Strong magnets can reprogram or even turn off the defibrillation feature
of an ICD; therefore avoidance is important. The most important point is avoidance
of the MRI test which is not safe for an ICD patient (according to present
knowledge.) Cell phones are generally safe for ICDs. I typically will suggest
that the ear opposite the device be used with a cell phone. TVs have not been
demonstrated dangerous for ICDs. Mall security is generally safe for ICDs. I do
recommend that when walking through such a device, one should not “dilly
dally” but instead briskly walk through.

Question: Airport security has a machine they call the blower. Is that also
something my son who has an ICD should avoid?

Answer: I do not really know much about these “blower” devices. I would
suggest that you contact the manufacturer of your son’s device to ask. As I
mentioned earlier in a prior email, pacemaker/ICD manufacturers are typically
VERY helpful in finding out the answers to these sorts of unusual questions.

Question: I have heard that an MRI is the latest way to really determine heart
function and size.What do they do with a patient that has a defibrillator and
needs an MRI?

Answer: Because MRI is not easily feasible in patients with an ICD, we typically
recommend that other means of assessing heart function and size be performed
using other technology that is compatible like echocardiography or CT scanning
of the heart. At the present time, we do not believe that patients with ICDs
should undergo MRI examinations. The strong magnet that is used for MRI can
potentially interact or interfere with the ICD functioning. There is some preliminary
data that MRIs may be okay for some patients with ICDs, and we may learn
more about this in the future. However, at present, any decision to do this must
be “cleared” with the electrophysiologist.
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Question: Have you had any experience dealing with infant pacemakers and
G-tubes? Is it possible to put a G-tube in without moving a pacemaker that’s
located in the abdomen?

Answer: I have a fair bit of experience with this issue. Surgeons can often be
fairly creative in placing a G-tube in such a location as to avoid the pacemaker.
Careful planning is typically all that is needed.

Question: My son has hypertrophic cardiomyopathy (HCM) and an ICD. His
cardiologist said that he did not have to be pre-medicated for dental work. Is
this correct?

Answer: If the device is in for a while, patients with ICDs or HCM (with no
prior surgery) do not require prophylaxis at the dentist according to the latest
recommendations from the American Heart Association.

Question:What is Wolff Parkinson White (WPW) syndrome?

Answer:WPW syndrome is a condition where there is an extra pathway that
conducts electricity from the upper chambers (atria) to the lower chambers
(ventricles) in addition to the AV node which is the normal conduction system.
There are 2 potential arrhythmias that can occur with this problem. The first is
called “SVT - Supraventricular Tachycardia” (the more formal name is “Orthodromic
Reciprocating Tachycardia.“) In this common arrhythmia, electricity goes down
the AV node from atrium to ventricle and then back up to the atria from the extra
pathway and then again down the AV node. This process occurs round and
round in the manner of a “short circuit.” Heart rates in this arrhythmia can
approach 200-250/minute depending upon a patient’s age. Most patients do not
feel well with this arrhythmia. The second arrhythmia associated with WPW is
“Pre-excited Atrial Fibrillation.” This is a far more uncommon arrhythmia but is
theoretically more dangerous. The most common times in life for children to have
arrhythmias with WPW is in the first year of life and again during the teen years.
Despite this, some patients do have symptoms at different times other than
those periods.

Question: Are there any neurological disorders that are hereditary that can affect
the heart (such as ADHD, Epilepsy or Anxiety)?

Answer: Any neurological state that raises your adrenaline levels can increase
the chances of arrhythmia in both patients with and without cardiomyopathy.
Regarding ADHD, there are very minimal data that the medications for the
treatment of this problem are definitively associated with arrhythmia. There has
been much in the “lay press” regarding this association of ADHD medication and
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sudden death, but when looking carefully at the literature and data that is
presently available, it is clear that there are no clear answers. At the present time,
though it makes theoretical sense that taking a stimulant medicine might cause
arrhythmias or make one more likely to have arrhythmias, the truth is that no one
really knows if that is true. More studies are needed and are ongoing.

Question: Have you heard that Lupus antibodies that are retained in infants for
the first few months of life could damage pacemaker leads (or other parts)?

Answer: Lupus antibodies, while potentially injurious to AV nodes in human
beings, are NOT injurious to pacemakers or pacemaker leads.
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Mitochondrial Disorders
Roderick Capaldi, Ph.D. – January 2009

Dr. Roderick Capaldi was born and grew up in England but has lived in the U.S.
for many years. He is professor and Knight Chair of the Arts and Sciences at
the University of Oregon as well as founder and CSO of the biotech company,
MitoSciences. MitoSciences makes kits and assays for the diagnosis of a range
of mitochondrial disorders and provides drug toxicity screening for many of the
major pharmaceutical companies in the U.S. and Europe. He has published
more than 250 papers on aspects of human metabolism. Dr. Capaldi was an
established investigator of the American Heart Association and is on the
scientific board of the United Mitochondrial Disease Foundation.

Question: Can you give a summary of the relationship between cardiomyopathy
and mitochondrial diseases?

Answer: As many of you know there is a clear link between cardiomyopathy and
mitochondrial diseases, and I thought it might be useful to provide some of what
the scientific community knows about this connection, as well as some hopefully
useful background on mitochondrial diseases.

First, mitochondrial disease can cause cardiomyopathy, but only a fraction of all
cardiomyopathies are caused by mitochondrial diseases. In pediatric patients
the suspicion that dilated cardiomyopathy is due to a mitochondrial defect should
always be followed up.

Mitochondrial diseases come in many shapes and sizes. The ones we need to
be most concerned with in considering cardiomyopathy are those of the enzymes
of oxidative phosphorylation (i.e. enzymes present in the mitochondrion that make
most of our energy in the form of ATP).

The genetic diseases of OXPHOS can present with many different symptoms
that depend on which particular gene is affected, and there are more than 100
involved. To understand better, it is necessary to understand a little mitochondrial
genetics....so here goes!

Mitochondria are unusual in human cells in having their own DNA, a throwback
to when a primitive cell that could move but not use oxygen to burn fuels to
make ATP, combined with a cell that could not move but could use oxygen.
The remnants of the oxygen using cell remains in every cell in our body and
is called the mitochondrion.
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Now for the confusing part: we all get 2 copies of every gene encoded on our
chromosomes, (one from mother and one from father) but there are up to a
1000 copies of the mtDNA, and all of these copies come from the mother!
When the egg and sperm fuse, all of the mitochondria and the mtDNAs they
contain in the sperm are killed off. Mitochondrial DNA encodes 13 genes, and
there are patients with diseases resulting from mutations in each. In addition, this
DNA encodes other important cell components called transfer RNAs and there
are diseases caused by mutations in each. A mutation in one of these tRNAs
causes diabetes, another a disease of the eye (Lebers optic neuropathy) while
others in the protein gene and in the transfer RNAs can cause muscle weakness,
various neuropathies, Leighs disease and cardiomyopathy.

In all these diseases, the underlying pathology is that one or more organs of the
body are not able to make enough ATP and are suffering. As different organs of
our body need different amounts of energy to survive, depending on the level of
dysfunction caused by the mutation, different organs are affected. BUT there is
one more factor.When the mother’s egg is fertilized and then divides, the parent
mitochondria are sent into different cells randomly during early embryogenesis. If
a portion of the egg mitochondria contain the disease-causing mutation but not
all, some tissues will get more “bad” mitochondria than others.

So it not surprising that mitochondrial diseases are difficult to diagnose! Having
said that, there are a growing number of centers around the world that focus
almost exclusively on mitochondrial diseases, and it is important to ask your
primary care physician or cardiologist to contact these people if there is a suspicion
of mitochondrial involvement. A good place to go for advice on where these centers
are and who to consult can be obtained from the United Mitochondrial Disease
Foundation (UMDF) website.

One important fact to keep in mind: there are many scientists worldwide working
to better understand and treat mitochondrial disorders. There are therapies in
clinical trials which can be kept abreast of by going to the UMDF website.

Questions:My son Jackson was diagnosed with DCM at five weeks old. He
is seen at Children’s Hospital Boston and had a muscle biopsy at five months
which found no mitochondrial disease. He since has had a heart transplant and is
doing very well. Another parent on this forum stated that her child had a muscle
biopsy that ruled out a diagnosis and was told that they can come back negative at
a young age and then “positive” for mitochondrial disease later on. Now I am
concerned that the muscle biopsy Jackson had may not have been conclusive.
Could you please comment on the biopsies and how they are interpreted?

Answer: Two points need to be made in response to your e-mail. First, while
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difficult to handle for a layperson, it is appropriate when a screen for mitochondrial
diseases is being done to get a clear indication of what tests are being done.
There are many different tests, not all equally simple to perform. Most pediatricians
and probably most cardiologists are not well versed in mitochondrial diseases
and will send biopsy samples to places more used to doing them. This does not
always work favorably. It might be appropriate to find out exactly what test was
run on your son, what was the result, and can the data be made available for a
second opinion.

Regarding the issue of age of onset, it is often stated and clearly true that
mitochondrial diseases can appear with any pattern of inheritance (dominant or
recessive), in any organ, and AT ANY TIME.

Question:My son was diagnosed with dilated cardiomyopathy at 4 1/2 months
of age, and it was determined “idiopathic.” His vision is very poor. A retina
specialist believes he has Leber’s Congenital Amarousis. His geneticist wasn’t
sure about this and thinks it is something else. He has been tested for Leigh’s
disease, NARP and Kearns, all of which came back negative. He is now going
through testing for Alstrom’s syndrome which is what the doctors are feeling
strongly about. Are you familiar with this syndrome?

Answer: I am not familiar with Alstrom’s syndrome but let me reiterate what I
said before. The tests for mitochondrial dysfunction, particularly of the enzymes
of oxidative phosphorylation, are difficult. To give you an example, there is an
argument among the experts about whether biopsy tissue can be frozen and
valid analyses then done! It is important that any testing be done by experts.
Given the combination of the pathology, I would strongly recommend that you
find a specialist close to your home if you want to pursue the potential diagnosis
of a mitochondrial cause more definitively.
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Heart Camps
Ms. Susannah Craig – March 2009

Susannah Craig is the director of Camp Bon Coeur. In 1985, Camp Bon Coeur
was created by Lafayette General Medical Center and Mended Hearts, to
give children with congenital heart defects a traditional summer camp experience.
Camp Bon Coeur offers a two-week residential summer program that gives these
campers the opportunity to meet other kids from across the country who also bear
the scars of growing up with a heart defect. Campers range in age from 7-16
years old. Susannah has been director of Camp Bon Coeur since 1999 and has
also served as their executive director since 2003.

Question:What is a cardiac camp?

Answer: Cardiac camps have been established throughout the country to
allow children with heart disease to enjoy a variety of fun physical activities in a
medically safe environment and in the company of other children with similar
health issues. These programs, specific to children with congenital or acquired
heart disease, have been praised for helping children accept their heart condition,
build self-confidence, develop life skills, and meet other children with similar health,
emotional and social concerns. A listing of cardiac camps around the country
can be found in CCF’s Spring/Summer 2007 newsletter which is downloadable
at childrenscardiomyopathy.org under “News and Events.”

Question:My child has never been away from home overnight. Do children
that haven’t been away from home much usually do OK during their first stay at
heart camp?

Answer: As a camp director, I appreciate what a tough decision it is to send your
child to camp to be taken care of by people other than yourself.When I sent my
son Liam, who is in a wheelchair because of his cerebral palsy, to camp at age six
I was both excited for this opportunity for him and agonized that I had not made
the right decision.

Each summer during our six days of staff training we talk to our staff about how
important our job is, how critical it is that we follow our safety guidelines, and that
we must never forget that we have signed up to care for someone else’s child.
We have guest parents attend staff training so that they can talk to us about their
fears and their decision to send their child to camp.

One of the keys to any child’s success is open and honest communication with the
parents.We need to know ahead of time, so that we can prepare, any issues or
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behaviors that may require extra attention.We also need the families to understand
ahead of time our policies and procedures and our requirements to attend camp.

Over the past eleven years as camp director I have heard this question countless
times! Homesickness and adjusting to camp is a huge concern for families and
for our camp staff. The topic of home sickness always makes me chuckle a little
bit because it seems that we have an overwhelming majority of kid-sick parents
rather than home-sick children! You would be surprised how well kids do away at
camp even the first time!

Most camps have plans for homesickness and have a variety of methods to help
children adjust to being away from home. At Camp Bon Coeur, once the children
arrive at camp and the parents have gone home, we begin right away to engage
them in activities. From Ice Breakers to Ice Cream Raids, we have many ways to
help campers feel right at home from the very beginning.We even have a stash
of huge stuffed animals that campers can care for or hug to make them feel more
comfortable.

Great questions to ask your potential camp are: how do you make my child feel
at home, what do you do to help with homesickness, and what is the policy of
calling home. At our camp, the children call only one time during camp.While this
is hard for parents, it really helps to alleviate homesickness. Parents can call any
of the camp administrative staff as often as they would like to find out how their
child is faring. If we have any questions or concerns we notify parents right away!

As parents, your role is the most important in making the camp experience a
success. If you show your child that you are hesitant or fearful about sending
them to camp, they will pick that up. Never tell your child that if they are homesick,
they can come home! Telling your child that plants that thought in the back of
their mind. I can tell you that over the years I have never sent an out of state
camper home because of home sickness because they knew that they had to
stay until the end of camp. I sent one child home who lived less than five minutes
from camp because his mom told him that any time he wanted to come
home, she was only a few minutes away.

The best way to help your child adjust to camp and to combat home sickness is
to talk to him/her about camp. Ask your child if they have any fears or concerns.
Reassure them that even if they have concerns, their camp experience can be
a lot of fun. Make a plan with your child on what they can do if they are feeling
uncomfortable at camp. They could talk to their camp counselor, the nurses or the
camp director. They can write letters home, keep a journal or bring their favorite
item of comfort from home. Be sure that you are encouraging and that you
reassure your child that his or her time at camp will be successful!
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I always appreciate when parents tell me their fears and those of their child’s
before camp so that I can tell my staff to be on the look out and so that I can keep
a watchful eye on the situation. The vast majority of our campers jump right in and
adjust quickly to camp. I have had a few though that did not. In those cases, the
staff and nurses discuss how to help the camper fit in, and we used our staff
meeting as an opportunity to have all staff tell us how they felt the child was
doing. The great thing about camp is that there are many protective, caring
people who are skilled at problem solving!

Question: Are there heart camps that are more like family camps? My daughter
is not of “camping” age yet, (she’s only two), but when the time does come, I think it
would be really appealing to go to a heart camp that is set up more like a family
camp.

Answer: There are many heart camps around the country that offer family
camps that are most often held over a weekend. Here in Louisiana we recently
held our sixth family camp weekend in January. Parents and siblings of our current
and potential campers get together for a weekend of typical camp activities,
camp songs and games.

Over the years it becomes more and more apparent to me how important it is
for our families to have the opportunity to meet one another and to have the time
to swap stories, hear about each other’s experiences, and to develop a support
system while there. During family camp, camp staff often end up going to bed
before our parents who have a tendency to stay up well after midnight! They love
the time that they have together with other parents. After camp this year, our
families have decided to have a crawfish boil to get together again before next
year’s family camp weekend!

Family camp programs are a fantastic way to get the feel for what camp is all
about. If you start attending when your child is young then the transition to summer
camp will be easier for both you and your child!

It may be incomprehensible for you to imagine your two-year-old ever going away
from you to camp at this time, but I hope that when your child reaches camp age,
you consider letting her go alone. All children need time away and should be
afforded the opportunities to participate in typical camp activities. Kids with heart
conditions are no different. It is important that children have the chance to find
out that they can thrive away from home, that they can make friends who have
similar experiences and that they can find out who they are outside of being “the
child with the heart condition.”

It is natural to want to shelter your child; all of us want to do that for our children.
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My 20 year old son moved out just a few weeks ago, and I wonder constantly
if he is eating, if his motorized wheelchair has broken down somewhere in the
street, and if he is happy. I make him call me every day. Each morning he calls to
check in to say that he is reporting in and that he is well. He asked me this
morning how long this has to go on before he can stop. My response, “Til the
day I die, kiddo!” As overprotective as I can be, I have been blessed with being
able to embrace the challenges and opportunities that were afforded to my son
Liam. Summer camp was one of those experiences – one that I have never
regretted allowing him to explore!

Until your child is of camp age, check out family camp programs in your area or
hop over to Louisiana for ours next January. It is free, as our many camp programs
are, to our first-time families.

Question: Our son is on a sodium reduced diet (500 mg a day). Do camps
accommodate this?

Answer: I would imagine that any camp can accommodate the diet.We get
that from time to time, and it is no problem. I think the best course of action is to
meet with the camp director to discuss the food constraints. Some camps have
a nutritionist who can work with you. At our camp we just meet with the cooking
staff and tell them what we need and they make special meals to comply with
the campers’ needs. It should not be that big of a deal to meet dietary needs,
and I’ll bet that camp staff would be happy to do so!
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Left Ventricular Non-Compaction Cardiomyopathy (LVNC)
John Lynn Jefferies, M.D. – April 2009

John Lynn Jefferies, M.D., M.P.H., F.A.C.C. is the director of the Cardiomyopathy
and Heart Failure Program at Texas Children’s Hospital and an assistant
professor of pediatric cardiology at Baylor College of Medicine. He is also a
member of the American Heart Association and the American Association
of Pediatrics.

Question: Left Ventricular Non-Compaction Cardiomyopathy (LVNC) is a form
of cardiomyopathy that has only recently begun to be recognized. Can you tell
us more about when it was “discovered” or how it came to be increasingly
recognized as a type of cardiomyopathy?

Answer: LVNC has become increasingly recognized but only recently has it
been defined as a distinct type of cardiomyopathy. As such, increasing numbers
of cardiologists are making the diagnosis.

Question: About a year ago my daughter was diagnosed with dilated cardio-
myopathy and found she may have LVNC. After my daughter’s diagnosis,
they tested my son and they say he may have LVNC too. He has the deep
trabeculations but normal heart function.We were recently told the LVNC part
may be misdiagnosed as it is hard to tell how deep these trabeculations go with
the echo machines available to us (we live in Hawaii). My daughter and son are
currently being treated with aspirin for the LVNC. My daughter’s heart function is
normal right now. How can we know for sure if my children have LVNC? Can we
do genetic testing or do an MRI on the mainland to see if they truly have LVNC?

Answer: The criteria for LVNC diagnosis are well described. Diagnosis can
be made from echocardiogram or MRI. The genetics of LVNC are still poorly
understood and may not be of great benefit. It may be worth focusing more on
the imaging and securing a diagnosis.

Question: Is an LVNC diagnosis important versus a general cardiomyopathy
diagnosis?

Answer: LVNC may occur in isolation or present as a dilated or hypertrophic
phenotype. It would depend on the associated muscle disease (thickness, function,
etc.)

Question:When a patient originally has a cardiomyopathy diagnosis and it
changes to a LVNC diagnosis, does the treatment plan change?

Answer: No. The treatment would continue to be driven by the phenotypic
disease seen on imaging and symptoms.
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Question: Do you have any general statistics as to how often isolated LVNC
turns into one of the other types? If so, is there an average time period involved?

Answer: No statistics are available for phenotypic change.

Question:What about when LVNC appears "resolved.” Is it resolved and not
likely to reappear or is it an undulating phenotype?

Answer: Given that LVNC is genetic, the disease would never "go away."
However, the echocardiographic features may change. Our institution first reported
the undulating phenotype, and we do see this phenomenon in clinical practice.

Question: Our son who is now 4 ½ years old was diagnosed with dilated
cardiomyopathy (DCM) at ten months old. His heart is suggestive of LVNC but
this diagnosis is inconclusive.Would the treatment/medications of the patient be
changed if the LVNC was confirmed?

Answer: No, the treatment for DCM in isolation or DCM with LVNC is typically
the same (ACE inhibitors, Beta Blockers, etc.)

Question: Are there any precautions parents should take in monitoring their
child with LVNC that are different from monitoring for other cardiomyopathies?
Are there any additional testing you would recommend (blood, urine, imaging)?

Answer:We would pursue similar testing for a patient with LVNC and myocardial
systolic dysfunction as in a child of the same age with dilated cardiomyopathy but
with no evidence of LVNC. If there is a consideration of mitochondrial disease,
additional testing would be indicated. In addition, there are genetic tests available
that may be performed that may offer the ability to test other family members if
desired.

Many adult centers suggest the use of aspirin in patients with LVNC because
of the theoretic risk of increased stroke risk (because of blood pooling in the
trabeculated spaces).We only use aspirin in patients with severely depressed
function unless there is some other thrombotic indication. However, future studies
will need to look at the necessity of aspirin in LVNC.

Question: Are you aware of any research on the use of aspirin versus Warfarin
in children?

Answer: No. This trial would be unlikely to happen given the limited use of
coumadin in children. There is currently a study looking at this issue in adults with
dilated cardiomypoathy (DCM) but not with the combination of DCM and LVNC.
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Question:While the ejection fraction of the heart may and hopefully does improve,
do you typically expect the LVNC to improve or to remain? Can there be “normal”
heart function while still having the non-compaction?

Answer: This will depend on activity restriction and appropriate medication use.
And, it probably depends in part on the type of genetic mutation (but we are not
quite advanced enough to understand this completely currently).We have many
patients with normal cardiac size, thickness and function who have LVNC. I
have diagnosed a woman who was 82 years old with LVNC and normal systolic
function. This goes back to the idea that this disease presents as a spectrum
from no additional disease to very severe cardiac involvement.

Question: Has LVNC ever been found in autopsies of older people?

Answer: LVNC has been seen in the elderly both on echo and at autopsy without
evidence of myocardial dysfunction.

Question: Is LVNC usually familial?

Answer: LVNC is a genetically driven disease. As such, it can run in families.

Question: I am the mother of an 11-month-old son with idiopathic hypertrophic
cardiomyopathy. I have a husband and two other children ages four and two.We
don't know of any history of this disease in my husband’s family or my family.
I am wondering if we should we get our other children and ourselves genetically
tested. The geneticists have not found any indication of how our son got
cardiomyopathy. They have not suggested any testing for us or the other kids.

Answer: It is possible that testing may be of benefit. Remember that you or
your husband could have the mutation and not have obvious outward (phenotypic)
expression. There could be a genetic mutation in your family that has not been
diagnosed. If your affected son has an identifiable mutation, it would make
screening of the rest of your family easier.

Question:My son is four and has restrictive filling pattern in his left atrium. He
has LVNC and hypertrophic cardiomyopathy. Everything I have been reading
online points to this being a sign of heart failure.What are your thoughts?

Answer: The findings of the echocardiogram may represent a restrictive filling
pattern. This is always a consideration when atrial enlargement is present.
Please keep in mind that left atrial dilation is also seen in isolated hypertrophic
cardiomyopathy (HCM) and may be indicative of arrhythmia risk over time (in
addition to the ventricular arrhythmia risk of HCM). It should be followed closely.
At our institution, we perform annual Holter monitors as surveillance.
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Regarding heart failure, the answer is that your son has the substrate to have it.
Because of his HCM, he has diastolic dysfunction. Heart failure can be either
compensated or decompensated. If you son is active and thriving, chances are
his heart failure is compensated. Much of this will be influenced by his treatment
regimen.You should discuss with your cardiologist specific things to look for in
the event that he goes into decompensated heart failure.

Question:Would you say that an isolated case of LVNC in a teen would be
less cause of concern for heart failure than in a child or teen with additional left
ventricular dysfunction?

Answer: Yes, there would be less concern if the LV size, thickness and systolic
function are preserved.

Question: How does one reconcile the fact that our teen is not restricted from
physical activity even though his blood pressure has dropped in two of three
stress tests?

Answer: A blood pressure drop without other symptoms/findings would not
necessarily warrant activity restriction.

Question: Could you provide some information about isolated LVNC as compared
to LVNC associated with other congenital heart diseases? I have two children
and a sister-in-law who has LVNC as well as Ebstein's anomaly. Specifically, are
there any physiological differences between the two or any differences in diagnosis,
treatment or prognosis of LVNC associated with congenital heart diseases as
opposed to isolated forms of LVNC?

Answer: LVNC has been reported in association with almost all forms of structural
congenital heart disease as well as metabolic and mitochondrial disease. There
are physiologic differences if LVNC is associated with structural heart disease and
these differences would be specific to the type of structural heart disease. LVNC
may contribute to the severity of disease depending on the phenotypic presentation
of the LVNC (meaning hypertrophic phenotype or dilated phenotype) which will
alter ventricular function. The diagnosis of LVNC is pretty standard and is not
changed by accompanying structural disease. Treatment would go back to the
phenotypic presentation of the LVNC and would be based on the specific form
of myocardial dysfunction (diastolic, systolic, dilated, hypertrophic, etc).

Question: Our daughter who is diagnosed with LVNC and dilated cardiomyopathy
is being treated as though she might have a mitochondrial disease, even though
she has not been tested and displays no muscle weakness or other symptoms.
We give her carnitine. My question is do you think the LVNC and mitochondrial
disorders are commonly connected?
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Answer: LVNC and mitochondrial disease have been reported in association
with each other. However, I would not say that they are commonly connected.
We see many mitochondrial patients without LVNC. The more common presenta-
tion would be with hypertrophic cardiomyopathy, dilated cardiomyopathy and/or
aortic dilation. That being said, mitochondrial disease is always a consideration
in LVNC, especially in our neonates. Mitochondrial patients will often times have
other organ systems involved that are high in energy requirements such as the
brain, liver and kidneys. Supplementing with carnitine is okay but it may be worth
pursuing further testing for mitochondrial disease. As I am sure you know, we
are starting to realize that there is a spectrum of mitochondrial patients and they
may not all have obvious muscle weakness as children (a professional athlete
was recently diagnosed).

Question: If a patient has an inconclusive diagnosis of LVNC, should testing for
mitochondrial disease be pursued even if there is no evidence of the disease?

Answer: If there is no other evidence of disease, mitochondrial testing would not
typically be indicated.

Question: Do you have any experience with the usefulness of biventricular (BiV)
pacemakers and LVNC? Our daughter who has LVNC and dilated cardiomyopathy
appears to have first degree heart block.

Answer: BiV pacing would only be indicated for patients that meet certain criteria
related to the degree of systolic dysfunction in the face of appropriate medical
management. In addition, the identification of patients that would most benefit
from pacing has been difficult. In adults, the indications are relatively clear. Studies
are ongoing to understand which pediatric patients may benefit from this approach.

We have performed BiV pacing at our institution but it is done with much considera-
tion. Part of the consideration also depends on the presence of a bundle branch
block and symptoms. This type of intervention will probably become more common-
place in children in the future. It does not sound like your daughter is in need of BiV
pacing yet, but it should be a part of the consideration in the future if certain criteria
are met.

Question: Do children with LVNC carry a higher risk of sudden cardiac death?
At what point would you recommend that an ICD be implanted as a precaution?

Answer: This depends on the phenotype. If the LVNC otherwise has normal
dimensions and function, the risk is probably quite low. If there is presence of
hypertrophy, dilation, or myocardial dysfunction, then the risk is probably higher.
How much higher is a point of debate but would again depend on whether this
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was a hypertrophic phenotype or dilated phenotype. There are papers available
for review about dilated and hypertrophic cardiomyopathy in children that may
provide you with additional insight. ICD use would go back to appropriate indica-
tions in the specific phenotype. These indications are available on the American
Heart Association and American Colleges of Cardiology websites but keep in
mind they are written primarily for adults. There are sections included on use
in children and adults with congenital heart disease.

Question:My son was diagnosed with LVNC at five days of age. He is being
treated with Captopril, diuretics, blood thinners and various supplements. He
has been on this for most of his life. My question is can he stabilize with these
medications and lead somewhat of a normal life? The doctors here have him
classified as a hospice patient, but he has already doubled his life expectancy at
one year of age.What are your experiences with children with LVNC diagnosed
at an early age?

Answer: Our experience is variable. Medical therapy remains the mainstay.
Given the appropriate regimen and in the absence of metabolic or syndromic
disease, the outcome may be quite good.We would typically add a beta blocker
(such as carvedilol) to our treatment regimen.

Question: Do you recommend subacute bacterial endocarditis (SBE) prophylaxis
based on the LVNC alone or does it vary case by case depending on the child?

Answer:We would not typically offer SBE prophylaxis unless they met an
indication based upon recent published recommendations.

Question: Do you feel it is important for teens (and others) to wear a MedicAlert
bracelet or some type of identification indicating their medical issue? My teen
doesn't want one, but I feel it may be necessary after summer when he goes
to a much bigger high school.

Answer: I think that the medical ID bracelet would be reasonable.

Note: Additional information about LVNC can be found on CCF’s website under
“About the Disease/What is Cardiomyopathy.”
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Clinical Trials
Ms. Libby Sparks and Ms. Allison Cirino – May 2009

Allison Cirino, M.S., C.G.C. has been a certified genetic counselor and research
coordinator at the Brigham and Women's Hospital Cardiovascular Genetics
Center since 2004. She has been involved with clinical research for over 6 years
and has served as a member of the Partners Healthcare System Institutional
Review Board (IRB) reviewing research protocols since 2004. She has also
coauthored papers on genetic testing in cardiac disease and informed consent
in research.

Libby Sparks has been a certified nurse practitioner since 1997, and has been
credentialed by the International Society of Nurses in Genetics as an Advanced
Practice Nurse in Genetics for seven years. She has a research interest and
clinical expertise in inheritable cardiomyopathy. In June 2008, she joined the
clinical team in the Cardiovascular Genetics Clinic at the Shapiro Cardiovascular
Center/ Brigham and Women's Hospital and the research team in the Seidman
Laboratory, Harvard Medical School in Boston, MA.

Question: If I enroll my child in a clinical trial and decide I no longer want him to
continue the trial can I withdraw?

Answer: Yes. Research participation is always voluntary and once you are in a
study you always have the option to withdraw. In this situation it is important to
discuss your desire to withdraw with the researchers. Depending on the trial you
may be asked to follow a few steps before withdrawing. For example, if the study
involves a medication it may be necessary to slowly decrease the amount of
medication instead of stopping abruptly.

Question:What are the important questions I should ask before my child joins
a trial?

Answer: The informed consent process is critically important in research.
Before enrolling in a research study you should make sure that all your questions
are answered. Some important questions to ask are:
- What is the purpose of the clinical trial and what are the researchers hoping
to learn from the trial?
- Why do the researchers think this new treatment will work?
- What does the study involve in terms of visits, travel and expenses?
- How long will my child be in the study?
- Can my child expect any benefit from participation?
- What are the risks associated with any study drug and/or study procedures?
- Will I get any results back during and/or after the study?
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- If my child is already receiving treatment, how will participation in the trial
impact the treatment he/she is getting and how will the experimental treatment
compare to the treatment that he/she is already getting?

Question: Is there a study on the association between reflux and cardiomyopathy?
I have found that almost all parents share this eating issue. If there has not been
one, could a study possibly take place?

Answer: I am not aware of any research looking at the association between
reflux and cardiomyopathy. One resource that many of you may be aware of is
clinicaltrials.gov. This website is a great way to search for trials in your area
of interest. The study listing will provide details about the study and tell you if the
study is still recruiting subjects. This is also a great way to see what research
groups or programs are doing research in your particular area of interest.

Regarding whether or not such a study could take place, it would really depend
on finding a researcher who shares an interest in this topic and is interested in
designing a study.

Question: If my child participates in a study will he or she still see his regular
pediatrician and pediatric cardiologist? How will the doctor running the study
communicate with my child's doctor about treatments or restrictions that occur
during the study?

Answer: Typically, any visits or tests done as part of a research study are for
research only and are not intended to replace clinical care so it is important to
continue to follow the care plan outlined by your child's doctors.With that said,
there may be study-specific situations where certain tests can be done with a
child's regular doctor instead of with the research team for your convenience.
For example, the study may be willing to use the results of a recent echo that
your child had with his/her cardiologist instead of repeating another one. This
would really depend on the study.

With your permission, the study doctor would be able to communicate important
information about the study to your child's regular doctor. This information may
come in the form of a letter that explains the details of the study or may be done
by phone. However, depending on the study it may not be possible to release
any results until the end of the study. Also, the consent form will have contact
information for the doctor in charge of the study so that either you or your child's
doctor could contact the research team with any questions.

Question: I have questions about uniting a team of doctors when a child is in a
research study out-of-state. My son is followed in a periodic fever study at the
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National Institutes of Health (NIH) for an undiagnosable immune disregulation.
He also has severe hypertrophic cardiomyopathy.We live in NewYork and have
doctors in Massachusetts, two hospitals in NewYork and now Washington D.C.
What is the best way for coordinating care and keeping the doctors all informed,
including the doctors running the study? We are so grateful that our local doctors
have said they would follow our son at the NIH, but it is hard for them to have
long distance management of a situation when my son is in the D.C. hospital
almost monthly.

Also, how does management of a case change when a child is in a study?
Are there decisions the NIH doctors have to make?

Answer: Although important, the purpose of research is discovery and thus
secondary to clinical care. Ideally, clinical care is based on evidence that comes
from well designed research studies.

Commununication is key when there are so many providers involved. One way
to help facilitate communication is to be sure that each clinician has copies of
reports that are generated from visits. It may be worthwhile having your own set
of medical records and organizing a binder with a section for each doctor, and
then take the binder to each visit.

It never hurts to clarify things with the doctor, particularly research participation
since reports from research are usually not generated. It would be helpful to keep
a copy of the research protocol in your binder. The protocol would have contact
information for the research team in case your doctors have questions about the
research.

26

Answers from the Experts: CCF Cyberguests



Pediatric Heart Transplant
Beth Kaufman, M.D. – October 2009

Dr. Kaufman is the interim medical director of the Cardiomyopathy and Heart
Failure Program and the Heart Transplantation Program at the Children’s Hospital
of Philadelphia. Her special interests are pediatric cardiomyopathy, heart failure
and heart transplantation and mechanical circulatory support. She is board
certified in pediatrics and pediatric cardiology.

Question:What are the criteria that would make a child higher or lower on a
transplant list?

Answer: The criteria are set by UNOS (United Network of Organ Sharing) and
are standard across the nation. There are different criteria for children (defined as
less than 18 years old) than for adults. The criteria are based on severity of illness.
The highest status is 1A. Status 1B is next. Status 2 is the lowest.Your medical
team would determine what criteria your child should be listed under.

Status Definitions:

Status 1A: A child <18 years old who requires a ventilator, or a mechanical
ventricular assist device (VAD), or ECMO (extracorporeal mechanical oxygena-
tion), or requires one "high dose" or multiple “low dose” intravenous inotropes
(medications that support the heart function such as milrinone, dopamine,
dobutamine).

Status 1B: A child who requires a single "low dose" intravenous inotrope medica-
tion, a child <6 months old with pulmonary hypertension (typically measured on a
cardiac catheterization), a child who weighs <5 percentile due to failure to thrive
(secondary to heart failure).

Status 2: all other children that do not meet the above criteria.

Question: Since it appears that so many children do not receive a heart in time,
it is a delicate balance between listing a child too soon and waiting too long and
not getting a heart in time. Is there any advice you can offer to parents regarding
this dance?

Answer: As you state, it is a very difficult position to be in, particularly because
there is so much uncertainty regarding how long it takes for a donor organ to
become available, as well as the extreme variation between patients in response
to medical therapies. If your child is listed, while both your family and your medical
team have to be prepared to accept an organ when it is allocated, it is also important
to remember that your child can always be inactivated from the list if significant
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improvement occurs and a transplant is no longer considered to be necessary.

Therefore I would recommend that you discuss this matter with your medical team,
perhaps trying to define some criteria or threshold that would lead your team to
proceed with listing for a transplant versus not.

Question: Are ejection fraction (EF) numbers the best indicator of function in terms
of transplant? What if the numbers are not as "accurate" due to non-compaction of
the heart as well?

Answer: There are multiple factors that are taken into account, in addition to
the ejection fraction, when considering listing for a transplant. Some of these
factors are: Is the child having heart failure symptoms such as fast breathing or
poor growth? Are the other organs healthy or being injured by decreased blood
flow? Are there frequent hospitalizations for heart failure related problems? Are
there life-threatening arrhythmias? The poor heart function, which can be reflected
by the ejection fraction, has to be put into context and is typically not used to
make the decision to list for transplant in isolation.

Question: Does the transplanted heart grow as the child grows?

Answer:Yes

Question: Is it true that the older a child is when he or she receives a new heart,
the longer the transplanted heart will function?

Answer: No. There are many factors that go into how long a transplanted organ
will function.While children transplanted at an older age tend to do better early
post transplant compared to younger children and infants, they are also at the
highest risk for non-adherence to their medication regimen as they get older,
which often leads to graft dysfunction.

Question: If a child with cardiomyopathy requires a new heart, will he or she
have fewer exercise restrictions once the new heart is in place?

Answer: My short answer is yes.While the recovery time following heart
transplant surgery will vary from one child to the next (typically related to how
long the child was in the hospital prior to transplant), it is always anticipated that
once out of the recovery phase, heart function will be normal and able to support
a lifestyle that includes exercise. As children with cardiomyopathy requiring
transplant are often de-conditioned prior to surgery, typically we recommend a
rehabilitation/physical therapy program to gradually increase their exercise
activities and allow skeletal muscles to regain strength.
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If there are episodes of active rejection (state of inflammation of the heart muscle),
exercise may be restricted while being treated. Otherwise our transplant recipients
participate in their gym classes and organized sports teams as well.

Question: Are children surviving longer post transplant? Are things in the field
changing?

Answer: Yes. There has been significant improvements in survival since the
1980’s, mainly related to improved perioperative management and improved
immunosupression therapies. A good resource for looking at these trends can
be found at ishlt.org where statistics are published in the form of powerpoint
slides for the Pediatric Heart Transplant Registry.

Question:We are approaching the second anniversary of my then 13-year-old
daughter's heart transplant. She suffered many complications: elevated blood
pressure, seizures, cerebrovascular accidents, and what was termed PRES
syndrome. Shortly after that she had a bout of rejection, which was treated with
huge steroid doses. She gained 50 pounds. Last fall they began to wean her
steroids. As the steroids were decreased, other problems began to emerge. She
had dysfunctional vaginal bleeding, causing her to need two transfusions and
seven more over the next six months. She was profoundly anemic, had an episode
of bowel impaction, had renal insufficiency, experienced bouts of crippling GI
pain, and was worked up at two hospitals for lymphoma. She was negative for
the lymphoma. She's been better the past three months, but still has significant
hand tremors, sometimes worse than others. Doctors at three major centers all
said they had never seen anything quite like this, which was not very reassuring.
Have you seen this type of thing in pediatric heart transplant patients?

Answer: I am very sorry to hear of your daughter's extremely difficult course
following her heart transplant.While hypertension is quite common following
transplant and can often be severe enough to require multiple medications,
both intravenous early post transplant and with one-two oral medications later
in recovery, the development of neurologic changes, seizures and strokes due to
uncontrollable hypertension (posterior reversible encephalopathy syndrome) is
rare in children.

Steroid use in high doses is very common early post transplant. I would say that
all transplant recipients receive very large doses of intravenous steroids on the
day of surgery and in the first few days afterwards. Many continue to be on oral
steroids for the first few months post transplant, and some remain on steroids for
years. I have not been aware of any patients who have had such severe vaginal
bleeding as unfortunately experienced by your daughter. This is not an expected
complication related to standard post-transplant medications.
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Anemia due to suppression of the bone marrow with some of the immuno-
suppression medications can be observed, though typically adjustment of the
medications and iron supplement therapy is sufficient. The need for chronic blood
transfusions is not typical.

As malignancies (such as lymphoma) can occur during immunosuppression, it is
thankfully relatively rare at about 8-10% at ten years following transplant. Typically
malignancies related to being immunosuppressed, (referred to as Post Transplant
Lymphoproliferative Disease or PTLD) often respond to lowering the doses of the
immunosupression medications to allow the immune system to respond to the
malignant cells. Standard chemotherapy is sometimes required. I have had
patients with concerns of bowel obstructions and have been evaluated to rule
out lymphoma or other forms of PTLD.

Question: If a child is "stable" (i.e. not improving and not worsening) on a medical
management routine, do you advise families to hold that course unless something
changes?

Answer: That is a common therapeutic strategy.
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