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ABSTRACT
As the demographics of congenital heart disease (CHD) have shifted,
there are now more adults living with CHD than children in North
America. This presents unprecedented challenges as patients with
CHD acquire noncardiac comorbidities and seek care for a variety of
reasons, including noncardiac surgery and emergency department (ED)
visits. CHD shifts from a one organ problem to a multisystem disease
and requires a team of specialists to maintain high-quality longitudinal
care. In this review, we summarize the challenges patients with CHD
and their providers face as they age. We review the demographics of
CHD and health care utilization. We examine the rates of noncardiac
comorbidities and the current quality of care received by adult patients
with CHD.
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R�ESUM�E
Les caract�eristiques d�emographiques des patients atteints d’une car-
diopathie cong�enitale ont chang�e : à l’heure actuelle, en Am�erique du
Nord, il y a plus d’adultes qui pr�esentent une cardiopathie cong�enitale
que d’enfants. Cela repr�esente un d�efi sans pr�ec�edent lorsque ces
patients ont des troubles concomitants non cardiaques et doivent subir
une chirurgie non cardiaque, par exemple, ou se rendre aux urgences
pour toutes sortes de raisons. On ne parle alors plus de l’atteinte d’un
seul organe, mais bien d’une maladie multisyst�emique. Une �equipe
pluridisciplinaire sera n�ecessaire pour maintenir des soins longi-
tudinaux de haute qualit�e.
Dans notre article, nous faisons le point sur les d�efis que les personnes
atteintes d’une cardiopathie cong�enitale et les dispensateurs de soins
doivent affronter à mesure que le patient avance en âge. Nous pas-
sons en revue les donn�ees d�emographiques sur les cardiopathies
cong�enitales ainsi que celles sur l’utilisation des services de sant�e.
Nous examinons la fr�equence des comorbidit�es non cardiaques, tout
comme la qualit�e des soins que reçoivent actuellement les patients
atteints d’une cardiopathie cong�enitale.
Before modern surgical techniques were developed, 78% of
children with hypoplastic left heart syndrome died within
their first month of life.1 Nearly 50% of the children born
with tricuspid atresia, tetralogy of Fallot, and complete
atrioventricular septal defects would not reach their first
birthday.1 More than 60% of children born with trans-
position of the great arteries died before 9 months of age.1 In
the last 50 years, there has been a demographic shift in high-
income countries, with the majority of those born with
congenital heart disease (CHD) living to adulthood and many
achieving older age.2 This success presents new challenges as
there are now more adults living with CHD than children.3

Although a normal life expectancy is not possible for all,
many will live well into adulthood, providing time to acquire
adult comorbidities.4

In this narrative review, we summarize the challenges
adults with CHD (ACHD) and their providers face in this
new era. To incorporate the patient voice in the review, we
have included focus group quotations from patients living
with moderate-to-complex CHD. These were collected after
approval by our institutional research ethics board.
Chronologic Age vs Biologic Age
In Western society, we measure age chronologically (literal

number of years alive). We use this as a proxy for life ex-
pectancy and to predict expected overall functioning.5 For
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those with ACHD, their chronologic age likely does not
capture the entirety of their circumstances. As longitudinal
cohort studies are published in the most complex populations,
we find that many patients with ACHD will not reach their
chronologically expected life expectancies.6 In addition, young
people do not fit the cultural paradigm of heart disease,
making the journeys of those with ACHD socially complex.
“I know that more education could get me further and I would enjoy
it, but do I want to make a financial investment in my career? It
(CHD) holds you back. What if I put time into a career and I’m
going to drop dead? Maybe stable and mediocre is OK.” Quote from a
patient with aortic coarctation in her 30s.
Figure 1. The disconnect between chronological age (what we expect)
and biologic age (true functioning) in young adults living with
congenital heart disease.6
For those with CHD, biologic age provides a more
comprehensive assessment. This is a rethinking of chrono-
logical age including physical functioning, ability, diseases
commonly associated with older age, and life expectancy.5 For
a patient with complex CHD, this paradigm may be more
useful overall but presents a cognitive challenge for both pa-
tients and providers. For example, a woman with hypoplastic
left heart syndrome palliated with a Norwood procedure may
be chronologically in her 20s, but liver disease, decreased
exercise tolerance, systemic ventricular dysfunction, and a
reduced life expectancy make her biologically much older
(Fig. 1).6
Growing Old With Congenital Heart Disease

Cardiac comorbidities in the aging congenital heart
disease population

As cohort data for older adults with CHD are published,
patterns and trends emerge (Table 1). Heart failure is the most
common complication experienced by adults with CHD as
they age. Heart failure in ACHD is most often borne of a
slow, gradual decline in underlying physiologic lesions
(valvular disease, systemic ventricular dysfunction, and
shunting) despite childhood corrective surgeries.4 A more
rapid progression to heart failure may occur in those with
infective endocarditis or atrial tachyarrhythmias.4 No matter
the chronology, multiple hospitalizations for heart failure are
correlated with increased mortality.7 More than 50% of
Qu�ebec ACHD patients over the age of 40 admitted to
hospital with heart failure were readmitted within 1 year.7

Adding to the complexity, heart failure in the ACHD popu-
lation presents differently than that in older adults with ac-
quired heart disease, perhaps leading to delayed recognition.6

Frank pulmonary and pedal oedema are very late signs of
circulation failure in ACHD, whereas sarcopenia and
cachexia, decline in exercise tolerance, ascites with liver failure,
and worsening cyanosis can be early signs missed by general
practitioners.4,8 Also, traditional medical therapy for heart
failure is often ineffective or untested in ACHD populations.8

In addition to heart failure, arrhythmias requiring cardio-
version and/or device management are especially common in
adults with CHD over the age of 40.9 Scar from prior sur-
geries, artificial material in the atria (ie, Mustard or Senning
operations), and atrial volume overload from worsening
valvular disease or failing ventricles are all pathophysiologic
culprits.9 Atrial arrhythmias can either precipitate overt heart
failure in patients with ACHD or be the harbinger of
worsening prognosis. In patients with a right atrial to pul-
monary artery Fontan circulation, for example, atrial ar-
rhythmias should prompt a robust discussion of Fontan
conversion, cardiac transplantation, or palliative care.4

It is estimated that >50% of patients with ACHD will
experience an atrial arrhythmia before they reach 65 years of
age. In contrast, the lifetime risk of the development of atrial
fibrillation in the general population is less than 25%.10

Traditional thromboembolic risk scores for atrial
arrhythmia, many of them incorporating chronologic age, are
not applicable to ACHD.11 Contrary to the general popula-
tion, younger patients with higher complexity of CHD may
be at higher risk of thromboembolic stroke than their older
counterparts.11 There is also no clear evidence for a throm-
boprophylaxis strategy (antiplatelets vs anticoagulants), and
bleeding risk in patients with CHD is not negligible. This
leads to treatment quandaries for the increasing number of
middle-aged patients with CHD and their physicians.

Patients with CHD are also testing the layering of acquired
vascular risk factors onto native disease. Adults with CHD are
known to have higher rates of diabetes and hypertension
(HTN) than the general population.12 Because of cognitive
biases held by non-CHD practitioners about young patients,
many of those with CHD and HTN remain undertreated.13

Pregnancy considerations in women of childbearing age may
also limit pharmacologic options for treatment.14 Also, the
overweight and obesity epidemic affecting young adults in
North America has not spared those with CHD. The conse-
quences of obesity may be more grave, though, in those with
underlying cardiac disease.15 The rate of metabolic syndrome
in American adults with CHD is higher than in the general
population.16 Although dementia was a rare complication in
the largest senior CHD cohort to date, with only approxi-
mately 1% prevalence, it was a significant predictor of mor-
tality and may be the downstream consequence of a
combination of congenital and acquired vascular disease.9,17

Noncardiac comorbidities in the aging CHD population

As patients with CHD age, many are surprised to find that
multisystem disease may limit their life expectancy more than
their isolated cardiac anomalies. Patients with Fontan



Table 1. Disease-specific outcomes for CHD > 40 years of age

CHD diagnosis Cardiac comorbidities Noncardiac comorbidities
Predictors of hospitalization

and/or mortality Reference

Complete AVSD (n ¼ 43,
>50% with T21)

Pacemaker (14%)
NYHA>II (35%)
Pulm HTN (30%)

GI/hepatobiliary (28%)
Renal (23%)

During median follow-up of
1.7 y, there were 10
unplanned hospitalizations
and 4 deaths. Predictor:
>NYHA class

J Clin Med 2021;10:3665

Single ventricle physiology
(n ¼ 49)

NYHA>II (>78%)
Arrhythmia with DCCV
(41%)

Thyroid dysfunction (55%)
Renal disease (31%)
Stroke (27%)
Venous thrombosis (18%)

During median follow-up of
4.9 y, there were 10 deaths
and 72% were admitted for
HF. Predictors: cirrhosis,
renal dysfunction

J Clin Med 2021;10:3665

PAH-ACHD (n ¼ 65, 71%
shunt lesions)

Arrhythmias (31%)
Thromboembolism (14%)

Not reported During median follow-up of
4.2 y, 16 (25%) of patients
died. Predictors: >BNP,
>Cr

J Clin Med 2020;9:4071

AVSD, atrioventricular septal defect; BNP, brain natriuretic peptide; CHD, congenital heart disease; Cr, creatinine; DCCV, direct current cardioversion; GI,
gastrointestinal; HF, heart failure; HTN, hypertension; NYHA, New York Heart Association; PAH-AHCD, pulmonary arterial hypertension in adult congenital
heart disease.
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circulations dying from hepatocellular carcinoma (HCC) and
patients with Eisenmenger syndrome dying from malignancy
are borne of decreased upfront cardiovascular mortality in
CHD. Multisystem disease in the aging patient with CHD
brings unprecedented challenges (Fig. 2).

Liver disease in ACHD

In the last 2 decades, awareness of Fontan-associated liver
disease has increased significantly. It is now recognized as a
leading cause of morbidity and mortality in the adult Fontan
population. Screening paradigms for cirrhosis and HCC have
been developed, and frameworks for heart-liver trans-
plantation have been instituted.18 But patients with Fontan
circulations are not the only patients with ACHD at risk of
significant hepatic morbidity. Hepatologists are now integral
to the ACHD management team.

Right heart failure leading to congestive hepatopathy,
cirrhosis, and HCC in non-Fontan repaired CHD has been
reported.19 Hepatic dysfunction is associated with reduced
Figure 2. Not just the heart; adult congenital heart disease has become a
long-term mortality in patients with Ebstein anomaly.20 Pa-
tients with ACHD may also belong to the cohort of those who
acquired hepatitis during childhood surgeries before the
screening of blood products. Lack of appropriate hepatitis C
screening in this population can lead to delayed diagnosis and
treatment.21 In addition, >80% of patients with ACHD
drink alcohol and >25% binge drink.22,23 Although these
rates may be similar to those in chronological age-matched
peers, the potential consequences of alcohol consumption in
young adults with underlying liver disease are more dire.
Similarly, although the prevalence of overweight and obesity
in young adults with CHD is consistent with that of their
peers, the long-term hepatic consequences (ie, nonalcoholic
fatty liver disease) are likely more severe.

Outside of the Fontan population, there are no clear
guidelines for counselling and screening for liver disease in
young adult survivors of CHD. This makes multidisciplinary
involvement paramount. Some experts advocate for the
routine assessment of thrombocytopenia and other hepatic
multisystem disease as patients reach older age.
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biomarkers in the ACHD population, with a low index for
triggering HCC surveillance.19

Malignancy and ACHD

The lifetime risk of cancer in those with CHD is 23%
higher than age- and sex-matched controls.24 Malignancies of
the skin, hematopoietic, and lymphoid cancers are the most
common.24 Cancer is associated with some CHD syndromes
(ie, trisomy 21 and leukaemia), and pheochromocytoma has
specifically been associated with cyanotic CHD due to chronic
hypoxia.25

The elevated risk of malignancy in those with ACHD
persists, though, even after the exclusion of genetic syndromes
and organ transplantation.26 The proposed biological mech-
anisms include loss of function genetic variants in patients
with CHD that code regulatory proteins.27 As malignancy risk
is higher in those with congenital heart surgery performed at
less than 1 year of age, with presumed thymectomy, it has also
been postulated that alteration of T-cell profiles may play a
role.24

The lifetime risk of ionizing radiation exposure in children
with CHD also must be examined. Previously, when life ex-
pectancies of children with CHD were short, the risk of ra-
diation was negligible. Now, as patients with CHD are living
to older age, it must be carefully contemplated. Although
imaging is necessary for the long-term monitoring of patients
with ACHD, thoughtful selection of imaging modality
(magnetic resonance imaging or cardiac computed tomogra-
phy), an understanding of cumulative radiations dosing, and
optimization principles (patient positioning, scan range, and
timing protocols) are all important considerations.28 Alarm-
ingly, routine screening for malignancy (ie, breast, colon, and
cervical) is suboptimal in women with CHD, perhaps indi-
cating a sense of futility by general practitioners who are
underestimating life expectancy in this population.29

Although procedures requiring ionizing radiation have
certainly contributed to the improvements in CHD life ex-
pectancy overall, guidelines for proper stewardship have been
developed to prevent unnecessary downstream cancer risk and
reduce lifetime cumulative dose.28

Pulmonary compromise in ACHD

Each congenital cardiac anatomy and surgical correction
has secondary effects on lung function. The heterogeneous
ACHD population requires comanagement with respirolo-
gists. Pulmonary HTN from Eisenmenger syndrome or late
after shunt closure carries significant morbidity and mortality.
Differential blood flow to the lungs and chronic thrombo-
embolic disease also present important challenges in the CHD
population.30

Even without significant pulmonary HTN or thrombo-
embolic disease, restrictive ventilatory disorder associated with
reduced forced vital capacity is very common in adults with
CHD.31 Reduced lung volumes are independently associated
with reduced survival in patients with CHD.32 Inspiratory
muscle dysfunction and diaphragmatic weakness can
contribute to overall exercise intolerance.31 Although deficits
may not be present during day-to-day activities, limitations at
higher levels of exertion may lead those with ACHD to avoid
exercise, leading to a negative spiral of inactivity. There is also
a higher prevalence of sleep-disordered breathing in adult
patients with CHD. Daytime symptoms of sleep-disordered
breathing can contribute to exercise intolerance in this pop-
ulation.33 In addition to the effects on physical activity,
restrictive lung defects may portend worse surgical risk in the
ACHD population. The number of prior chest wall incisions
was independently associated with mortality and prolonged
ventilation >7 days in adults with CHD undergoing cardiac
surgery.34

Renal disease in ACHD

Renal dysfunction, defined by reduced estimated glomer-
ular filtration rate (eGFR), is present in at least 50% of pa-
tients with ACHD.35 In one large series, an eGFR <60 mL/
min/1.73 m2 was present in 9% of patients with ACHD.35 In
patients with a Fontan circulation and a normal eGFR, sig-
nificant albuminuria was present in 33%, suggesting a degree
of mild chronic kidney disease (CKD) not detectable with
standard screening.36 Despite the prevalence of CKD in sur-
vivors of paediatric CHD surgeries, renal surveillance in this
population is often suboptimal.37

The causes of renal dysfunction are multiple, including the
chronic renal hypoperfusion and increased neurohormonal
activity observed in other heart failure populations.35 ACHD
presents unique renal challenges, though. Chronic hypoxia
contributes to renal compromise due to the increase in blood
viscosity associated with secondary erythrocytosis.38 Renal
dysfunction has also been reported in concert with infective
endocarditis, suggestive of cardioembolic renal infarction.
When present in the setting of prosthetic material endocarditis
in patients with ACHD, renal dysfunction was associated with
a 7-fold increase in multiorgan failure and/or death.39

Independent of etiology, renal dysfunction in ACHD
portends worse outcomes. A moderate-to-severe reduction in
eGFR is associated with a 3-fold higher risk of mortality.35 In
young adults with CHD admitted to an intensive care unit,
acute kidney injury was associated with longer hospital stays
and increased mortality at 5 years.40 Early screening for and
management of CKD should be instituted for all patients
living with ACHD.

Mental health in ACHD

In recent decades, it has become clear that the rate of
mental health disorders in those with ACHD is higher than
that of the general population.41 Some is attributable to un-
derlying syndromic diseases (ie, 22q11.2 microdeletion), but
much is not. There are also important intersections between
the challenges of living with a chronic disease, quality of life,
and psychosocial circumstances.42 Traumatic childhood ex-
periences due to early health care exposure and neurocognitive
differences are highly prevalent.43

In one series, 35% of patients with ACHD had anxiety and
13% had depression.44 Both anxiety and depression, which
may not be identified during routine cardiac clinical care,
correlated with nonadherence to care. Men with ACHD had
higher rates of denial of illness impact than women counter-
parts, which was also associated with greater nonadherence to
care.44 Depression among patients with ACHD has also been
correlated with increased substance abuse (excessive alcohol
use and cigarette smoking). This suggests that untreated
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mental health disease can directly affect physical health and
longevity for those with ACHD.45

Patients with ACHD also have high rates of self-reported
post-traumatic stress disorder, either globally or related to
the trauma of early surgery (11%-21%).41 Unfortunately,
<50% were under appropriate psychological care for their
symptoms, suggesting that many are suffering in silence
without the knowledge of their cardiologists.41

Robust neurocognitive screening and psychological care
programmes have been recommended for ACHD pro-
grammes but are rarely implemented because of financial
constraints on the health care system.46 This is a clear area for
improvement in the care of patients with ACHD as we
recognize that CHD has implications on all aspects of health
and not just the heart.
Hospital-Based Care of Patients With ACHD
As patients with CHD age, they should have longitudinal

care by their ACHD care team. They will also have contact
with the health care system for a host of other reasons such as
contraception and pregnancy care, noncardiac comorbidities,
noncardiac surgery, and ED visits. As there has been a rapid
demographic shift in CHD care over the last 3 decades, many
current adult medical practitioners have received no formal-
ized training in managing ACHD.47 These factors lead to
difficult interactions for both physicians and patients.
“They (non-CHD physicians) either ask all these questions about my
heart when I’m there for a sore throat or they don’t want to touch me.
There’s no in-between.” Quote from a Fontan patient in her 30s.
For paediatric cardiologists and cardiac surgeons of the
past, a patient with complex CHD living to a sufficient age to
die from acquired adult disease would represent both a success
and a challenge. In this section, we summarize the challenges
for practitioners and the quality of non-CHD care received by
patients with ACHD to date.

It is important to highlight the difficulty in using admin-
istrative databases for tracking the system-level care of CHD.
International Classification of DiseaseseNinth Revision codes
are notoriously vague in classifying CHD, with many patients
being coded with “unspecified congenital heart disease” out of
necessity due to lack of specificity. Also, coding patients based
on their original anatomy negates the impact of different
surgical techniques on long-term morbidity and mortality.48

Much of the literature we review below suffers from these
limitations.

Emergency room visits by patients with ACHD

In temporal data from the United States, there has been a
significant increase in the number of ED visits by patients
with ACHD over the past 2 decades.49 These increases were
across the board, independent of severity of CHD and region.
The prevalence of comorbidities such as HTN, diabetes,
CKD, obesity, and smoking among those presenting to ED
with CHD also increased substantially. Almost two-thirds of
those presenting to the ED required admission to hospital,
with many of those with complex CHD requiring transfer to a
larger centre from their local ED. Chest pain and respiratory
disorders were the most common presenting concerns.49 The
high proportion of patients with ACHD admitted to hospital
may be attributable to a low-risk tolerance among ED phy-
sicians and a hesitance to discharge patients with complex
disease with which they have low familiarity.

The dearth of trained ACHD physicians nationwide to
provide quality outpatient care may also be contributing to
the burden of ED visits.50 The distance from the ACHD
centre has been correlated with an increase in ED visits,
indicating that those living in more rural settings may seek ED
care more frequently due to lack of access.51 In addition, those
with ACHD living in more economically deprived areas of the
United States had 74% higher risk of visiting an ED than
those living in regions associated with higher socioeconomic
status.52

Despite the significant increase in patients with ACHD
presenting to EDs, 75% of North American general emer-
gency medicine residency training directors rated ACHD
education for their trainees as either “low priority” or “un-
necessary.”53 This reveals a clear mismatch between the need
for ACHD continuing education and non-CHD provider
perceptions of that need.

Outpatient cardiac care provided by non-ACHD trained
specialists leads to more death, permanent disability, and
inadequate management among patients with moderate-to-
complex CHD.54 It also leads to significantly higher cost to
the health care system, including ED visits and hospitaliza-
tions.55 Nonattendance, for a variety of reasons, at specialized
ACHD clinics leads to a 3-fold increase in ED visits.56

Although quality ACHD outpatient care is both clinically
superior and more cost-effective, it is not available to many
living with ACHD as their numbers swell.50 This will
contribute to the higher burden on nonspecialized providers.

For unfamiliar ED providers, there are now guidelines
available to provide a framework for the ED care of patients
with ACHD and their common presentations.57 The publi-
cation of prior ACHD guidelines has been shown to improve
quality of care overall, but the impact of these guidelines on
ED providers has not yet been assessed. Current ED man-
agement of patients with ACHD has been found lacking,
though. Although patients with ACHD are more likely to
suffer from arrhythmia and heart failure than age-matched
non-CHD cohorts, and less likely to have acute coronary
syndromes (ACS) and atherosclerotic disease, they are more
likely to be inappropriately investigated for ACS after pre-
sentation with noncardiac chest pain. This leads to both
wasted cost to the health care system and increased risk to
patients undergoing unnecessary procedures (ie, cardiac
catheterization).58 Traditional risk stratification scores had
good predictive values in patients with ACHD but were
adhered to less, indicating an inappropriately higher index of
suspicion for ACS among nonspecialized providers.58

As more patients with ACHD present to EDs for care,
their unique characteristics lead to a triad of risk (Fig. 3).
Continuing medical education for non-CHD providers is
required to combat this risk as the number of patients with
ACHD continues to increase.

Noncardiac surgery in patients with ACHD

As patients with CHD age, in addition to requiring further
cardiac surgery at specialized centres, many also require
noncardiac surgery during their lifetimes. The average
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Figure 3. Triad of risk in patients with adult congenital heart disease
(ACHD) presenting to the emergency department.
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anaesthesiologist and surgeon may have little to no familiarity
with the complex underlying haemodynamics of CHD sur-
vivors.34 Although ideal, transfer to a tertiary care centre with
ACHD providers will not always be feasible due to availability
or the urgency of the needed surgery.34 Concomitant liver
dysfunction, renal dysfunction, coagulopathies, and abnormal
lung function present additional challenges and may be an
unwelcome surprise to non-CHD practitioners.34

Much of the literature regarding noncardiac surgery in
patients with CHD describes outcomes in teenagers and ad-
olescents. In children with repaired transposition of the great
arteries (atrio-ventricular concordance and ventricular-arterial
discordance), the risk of significant perioperative complica-
tions (bleeding, failed extubation, and dysrhythmia) after
noncardiac surgery was 8%.59 In one series, 31% of children
with Fontan circulation undergoing noncardiac surgery with
general anaesthesia had significant perioperative complica-
tions. Lower ejection fraction of the single ventricle was
associated with worse outcomes.60 In another series, 50% of
patients with a Fontan circulation required noncardiac surgery
over 17-year follow-up. Although there was only 1 perioper-
ative death, 15% required transfusions due to bleeding com-
plications, which may affect their long-term heart transplant
prospects.61 In a large case-control study, children with
moderate-to-complex CHD had at least 2-fold increased
mortality and risk of reintubation compared with children
without CHD undergoing similar procedures.62 Even at a
large tertiary care paediatric hospital, the risk of major adverse
events after noncardiac surgery in patients with a single
ventricle was 11%.63

As more patients with CHD survive to adulthood and
acquire adult comorbidities, the likelihood that they will
require noncardiac surgery increases and their perioperative
risk becomes more complex. This is exacerbated by the het-
erogeneous nature of the adult CHD population that makes
generalization regarding risk stratification difficult.64 Although
recommendations suggest that patients with moderate-to-
complex CHD should have surgery in regional centres of
expertise, U.S. data suggest that 74% of outpatient noncardiac
surgeries occur at nonspecialized centres.65 From 2002 to
2009, the number of patients with ACHD presenting for
noncardiac surgery in North America increased significantly.66

This necessitates continuing medical education for all anaes-
thesiologists and surgeons, not just those operating in highly
specialized ACHD centres.

Compared with a matched cohort, those with ACHD
experienced higher rates of both perioperative morbidity and
mortality.66 This highlights the medical vulnerability of the
ACHD population and the need for standardized mitigation
strategies.54 Nonelective surgery status was a predictor of
increased mortality, suggesting that lack of time for providers
to familiarize themselves with complex anatomy was detri-
mental.66 Although most patients with CHD die from sudden
cardiac death or heart failure, 16% of all CHD patient deaths
can be attributed to perioperative complications and 1% of all
deaths were a result of noncardiac surgeries.67 This presents a
target for improvement as we aim to lengthen the life ex-
pectancy of the average CHD survivor.
Conclusions
In summary, patients with CHD are living longer in un-

precedented numbers. In addition to their native cardiac
disease, they are developing acquired cardiac diseases with as-
yet undefined intersections. Also, as patients with ACHD live
into older age, their disease changes from a one-system
problem to a multisystem disorder. Involvement of a wide
umbrella of specialists is now paramount. Because of a dearth
of ACHD trained cardiologists, specialists and general prac-
titioners will need continuing medical education to keep up
with the needs of this growing population and maintain
quality of care. The rapidly changing demographics of the
CHD population present both a challenge and an
opportunity.
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