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C

ongenital heart disease (CHD) is the most
common congenital anomaly, with an
estimated prevalence of eight per 1,000 births.1
However, reliable data on long-term survival for
this heterogeneous group of patients are still
lacking. Previous population-based studies from
the US reported age-standardised mortality rates
secondary to CHD of 1.2 per 100,000.2 Mortality
was highest during infancy (48.1% of all deaths
occurred under the age of one year), however, the
majority of the remaining deaths occurred outside
of childhood, following transition to adult care. Yet,
while it is accepted that individuals with CHD may
have a higher mortality compared with the general
population, the wide spectrum of disease means
interpretation of population-based mortality rates
for individual lesions is difficult. Additionally, a
significant number of studies report only on shortterm follow-up, meaning that long-term outcomes
are unknown. A previous systematic review
reported pooled survival estimates for common
CHD lesions, however, it only included studies from
hospital-based cohorts with survival estimates
calculated from the time of surgical repair.3 It,
therefore, does not account for those patients who
do not need surgical intervention and may not be
representative of all patients with CHD. Knowing
the expected mortality rates for CHD is not only
important for family counselling, but also in service
planning.
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hypoplastic left heart syndrome (HLHS) (one-year
survival 17.4%). However, as this meta-analysis
includes patients born from 1977 to 2007,
this likely reflects a historical cohort that is not
comparable with contemporary cohorts.

Advances
Meta-regression analysis showed that there was
a positive association between study year and
higher survival, with improved survival for all
lesions over time. The improved outcomes of CHD
in childhood over time are well described. Indeed,
since the first ligation of a patent ductus arteriosus
in 1938 by Dr Gross, the surgical management of
patients with CHD has evolved remarkably. This is
particularly true for complex lesions such as TGA,
which prior to the first definitive atrial baffle repairs
by Senning (1959)5 and Mustard (1964)6 had a
poor outlook. Subsequently, in 1975, Jatene et al.7
described the first successful anatomic repair using
microvascular techniques to transfer the coronary
buttons to the neoaorta. Today, the arterial switch
operation is performed early, usually in the first two
weeks of life, and has transformed the care and
outlook of these infants. A similar story of surgical
development leading to improved survival can be
told for almost all CHD lesions.
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It is, therefore, with interest that we read the
meta-analysis of long-term survival of individuals
born with CHD by Best and Rankin.4 Utilising
population-based studies, they report a pooled oneyear, five-year and 10-year survival for all CHD of
87%, 85.4% and 81.4%, respectively. The survival
estimates for individual CHD lesions differed, with
‘high-risk lesions’, such as tricuspid atresia or
common arterial trunk, having a poorer survival
than ‘simple lesions’, such as atrial septal defect
(ASD) or ventricular septal defect (VSD), confirming
what is seen in clinical practice. There were some
surprising findings, including a worse than expected
outcome for patients with transposition of the
great arteries (TGA) (one-year survival 76%) and

Of course, surgical developments have not occurred
in isolation. Similar advances have been made in
interventional techniques for CHD from the first
balloon atrial septostomy by Rashkind in 1966,8
which palliated patients for long enough to wait for
surgical repair, to techniques that avoid the need
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for repeat operations, such as percutaneous
pulmonary valve implantation pioneered by
Bonhoeffer in 2000.9
Additionally, over this same time period
antenatal detection of CHD lesions has also
improved. The latest NICOR (National Institute
for Cardiovascular Outcomes Research) data
from 2014 reported that 47% of children in
the UK requiring surgery or intervention within
the first year of life for CHD were diagnosed
antenatally.10 However, these figures do not
account for those that die without, or those
that do not require, intervention. There
is conflicting evidence about the effect of
improved antenatal detection on mortality
rates for CHD. In certain lesions, such as
TGA, a significant reduction in both preoperative and postoperative mortality is
associated with an antenatal diagnosis.11
However, for other lesions, such as HLHS,
the evidence for improved mortality is less
clear, yet an antenatal diagnosis has been
shown to be associated with reduced neonatal
neurological morbidity.12

people and adults with CHD need lifelong,
expert medical care. This is particularly true
given that many patients are not cured by
their initial surgery, but instead are palliated.
Indeed, Best and Rankin report that while
mortality is highest in the first year of life,
it continues to increase on longer follow-up.
Few studies reported follow-up after five
years, so estimates of longer-term mortality
are lacking in this meta-analysis. However, a
US population study reported that mortality
secondary to CHD continued into adulthood
with a mortality rate of approximately
0.55/100,000 up to 65 years, at which age
it increased to 1.1/100,000.2 In addition
to the management of their primary cardiac
lesion, a significant number of these patients
have additional extra-cardiac anomalies
(20% reported by Best and Rankin), which
may complicate their management. There
is also an increasing awareness that these
children and young people are at a higher risk
of neurodevelopmental disorders.14 In this
setting, the development of a specialist ACHD
service, which can provide expertise not only
in medical and surgical management for CHD
but also non-cardiac care, is a challenge.
However, significant progress has been made
and ACHD/GUCH care is a rapidly increasing
speciality.

with CHD self-reported a gap of more than
three years in specialist cardiac care in one
study.15 This is important because a period
of non-attendance has been significantly
associated with the diagnosis of a new
haemodynamically significant lesion or need
for urgent cardiac intervention.16 While there
has been increased focus on transition as a
comprehensive and continual process, rather
than a single time point, a significant number
of patients may still fail to successfully access
specialist CHD care. A recent study in the UK
found that one-third of adults with tetralogy of
Fallot were not registered with an adult CHD
clinic.17
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Importantly, the improved survival of children
with CHD means that the number of adults
living with CHD is increasing. Marelli et al.
reported that in a 10-year period from 2000
to 2010 the prevalence of CHD in adults
increased by 57% reaching 6.12/100,000.13
In fact, in 2010, there were more adults
in the US with CHD than those under 18
years (66% of entire population). Different
terms are used to describe this population
of patients, including grown up with
congenital heart disease (GUCH) and adult
congenital heart disease (ACHD). However,
regardless of the label, since the 1970s it
has increasingly been recognised that young

The study by Best and Rankin has limitations;
as a meta-analysis of published literature it
describes survival rates for a historical cohort
that may not be applicable to contemporary
patient cohorts, it reports all-cause mortality
and, therefore, fails to distinguish between
cardiac and non-cardiac deaths, and, finally, it
is not able to account for morbidity secondary
to CHD. However, it provides useful trends
of mortality, showing that, in agreement
with other studies, the highest mortality is in
infancy, but continues throughout childhood
and likely into adulthood, and, second,
that the prognosis for all lesions has been
improving over time. While it is likely that
further improvements in early childhood
survival secondary to surgical or interventional
developments will be seen, improvements
in long-term survival for this patient group
are likely to be at least partly dependent on
the successful transition of them to a welldesigned ACHD service
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