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eart transplantation in adults with congen-

ital heart disease presents multiple chal-

lenges. These patients often present with
complex anatomy, significant comorbidities, and
have usually undergone numerous previous opera-
tions. Strategies that improve the survival of these
complex patients should be carefully examined. In
their report in this issue of the Journal, Nguyen
et al. (1) from Seattle found that, for adults with
congenital heart disease, post-transplant survival
was best at the highest-volume regional centers. In
addition, wait-list mortality and graft failure were
reduced in centers that were Adult Congenital Heart
Association (ACHA) Accredited Transplant Centers.
An interesting finding that needs further analysis is
that although wait-list mortality was lower at pediat-
ric heart transplant centers caring for these patients
compared to adult heart transplant centers, post-
transplant graft failure at the pediatric heart trans-
plant centers was higher. The authors postulate that
regionalizing care of these complex patients would
increase the volume of patients treated at each center
and therefore improve overall results.

SEE PAGE 2908

These findings regarding adults with congenital
heart disease and the impetus to regionalize care are
consistent with studies evaluating the outcome of
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regionalization for children undergoing congenital
heart surgery. There is a positive correlation between
surgical volume and survival for children undergoing
congenital heart surgery. There appears to be an in-
flection point whereby survival is optimized at an
annual case volume of >300 index cases (2). Region-
alization of congenital cardiac care in countries other
than the United States has been associated with a
profound improvement in patient survival (3). We
recently addressed hospital case volume distribution
and patient travel patterns for congenital cardiac sur-
gery in the United States (4). Our first analysis of state
inpatient databases demonstrated that there are more
U.S. hospitals performing congenital heart surgery
than previously described. Many of these hospitals are
low-volume centers in close proximity to one another.
A critical finding of this study was that in the current
system, patients with congenital heart disease are
often bypassing their closest hospital and traveling
long distances, mostly to the perceived high-volume
centers of excellence. Our subsequent theoretical
simulation model described the resulting landscape
and survival of congenital heart surgery care in the
U.S. if patients were sequentially relocated to higher-
volume centers (5). With all hospitals performing
>300 operations, between 12.5% to 17.4% fewer deaths
were predicted to occur, roughly 1,000 lives saved
over 10 years. At the same time, median patient travel
distance increased from 38.5 miles to 69.6 miles. The
conclusion of this simulation was that regionalization
of congenital heart surgery in the United States to
higher-volume centers may reduce mortality with a
reasonable increase in patient travel distance.

These same findings regarding regionalization of
care appear to apply to adults with congenital heart
disease who require heart transplantation (1). It was
interesting to note in the current report by Nguyen
et al. (1) that nearly one-half of the centers trans-
heart disease
transplanted <5 patients over an 8-year period. That

planting adults with congenital

is <1 patient per year! In fact, only 13 centers
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transplanted >20 adults with congenital heart disease
over the 8-year time period. The documented wait-
list mortality and post-transplant graft failure curves
from this paper show distinct improvements both in
the higher-volume centers and in those centers that
are ACHA accredited. These centers are required to
have a multidisciplinary team with multiple board
certified ACHA accredited cardiologists, and must
include dedicated ACHA accredited heart failure
specialists, congenital heart surgeons, and compre-
hensive diagnostic and interventional services by
specialists in congenital heart disease. Adult
congenital heart disease patients carry significant
surgical risk and often require aorta and pulmonary
artery reconstruction as well as venous or arterial
rerouting techniques. These are operative strategies
that may be more familiar to congenital heart sur-
geons than surgeons who specialize in acquired heart
disease.

It is a slightly more complex issue to address the
somewhat discordant findings of wait-list versus
post-transplant outcomes in adults with congenital
heart disease being treated at pediatric care centers.
The wait-list mortality was lower among this group,
but the risk of graft failure was higher. These trans-
plant recipients were on average 14 years younger
than recipients at adult hospitals, which may have
contributed to retention at a pediatric care center.
Ultimately, the data in this paper may not account for
the combined patient (or hospital) factors that compel
the care team to retain the patient at a pediatric
institution. In addition, there are only a small number
of pediatric hospitals transplanting adults with
congenital heart disease. Out of 1,006 patients
transplanted in this study, only 110 were transplanted
at pediatric institutions.

It would be an interesting follow-up investigation
to characterize the center and patient characteristics
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further among these hospitals; in particular, knowl-
edge about geographically proximate adult hospital
“partners” may be important. The authors did not
include hospitals’ experiences with heart transplants
in adults with acquired heart disease or children who
underwent heart transplant. It is likely that the care
of these patients overlaps that of ACHD patients un-
dergoing transplantation and should be added to the
institutional experience. That said, it appears to be in
patients’ best interests to be transplanted at an inte-
grated ACHA accredited center that has the full ca-
pabilities to deal with adults with congenital heart
disease. The findings of the current investigation
corroborate previous investigations that have shown
that patients with ACHD are best served by teams
experienced with congenital rather than acquired
heart disease (6,7).

In summary, post-transplant survival was better at
the highest-volume regional centers when compared
to other centers in a United Network Organ Sharing
region. This finding is evidence that regionalized care
of these complex adult patients may be associated
with improved heart transplantation outcomes.
Expertise in congenital heart anatomy and manage-
ment appears to be important for the care of patients
with complex congenital disease who are now adults
and have advanced heart failure. This paper adds to
the growing body of evidence that care for all patients
with congenital heart disease (children and adults)
should be regionalized.
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