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As aresult of advances in pediatric care, the majority of patients born with congenital heart disease (CHD) survive
into adulthood [1]. Effective transfer and transition programs assure that patients with CHD remain in follow-up
and receive continuous holistic care. Unfortunately, adult patients with CHD carry residual lesions and sequelae
putting them at risk for premature death related to re-interventions or complications; most commonly heart
failure and arrhythmia [2]. The scientific adult CHD (ACHD) community has been working hard to identify vari-
ables related to worse outcomes, modifying those where possible in order to improve survival. Indeed, survival in
adults with CHD has increased, but consequently, on top of CHD-related complications, patients are increasingly
exposed to the standard cardiovascular risk factors. Therefore, a program for lifelong coaching on health behavior
and life style management becomes indispensable. More emerging is that a substantial number of patients,
in particular those with complex heart defects, will eventually end up in a stage with hardly any medical or in-
terventional options left. Our healthcare provision has to be prepared to organize care for this specific group
of patients who will die prematurely and require the timely development and establishment of advanced care
planning. Advanced care planning should preferentially be set-up in expert CHD centers. The long-lasting rela-
tionship in ACHD care with healthcare providers offers an excellent basis with regards to prognosis, advanced
care planning and end-of-life issues.

© 2018 Elsevier B.V. All rights reserved.

1. Current opinion
1.1. Changing landscape of congenital heart disease

Congenital heart disease (CHD) remains the most frequently diag-
nosed congenital birth defect with an incidence of about 0.8% of live
births [1]. Only in a minority of patients a known cause, chromosomal
aneuploidy or single gene defect can be attributed to the CHD diagnosis.
Prenatal diagnostics are capable of detecting up to 85% of complex
lesions during pregnancy, facilitating prenatal counselling and delivery
planning. Moreover, fetal diagnosis opens the door for a timely and
couple-tailored discussion of pregnancy termination in case of irre-
versible infaust prognosis [3]. It is not clear to what extent the practice
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of prenatal diagnostics has changed over time and will impact the true
prevalence of CHD defects in the late future [4-6]. However, some re-
ports already suggest a clear shift in postnatal management of patients
with CHD based on prenatal diagnostics [7,8].

Since the introduction of cardiac surgery in the fifties, intra-cardiac
repair significantly improved the prognosis and survival of patients
with CHD. The ongoing evolution and innovation of diagnostic tools,
percutaneous and surgical interventions have profoundly changed
the clinical spectrum of patients living with CHD [1]. As such, the
number of adults with CHD is continuously growing and has already
outnumbered the pediatric population [9]. This progressive shift from
childhood over adolescence to adulthood led to the global awareness,
in the medical and paramedical communities, that these patients need
continued care and follow-up in highly specialized centers with adult
CHD dedicated programs, particularly for complex lesions [10,11].
Indeed, although survival in early infancy and adolescence has improved
significantly, many of these patients will need lifelong follow-up and,
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despite all efforts, mortality risk increases with age, and is still signifi-
cantly higher across all age groups when compared to the general
population [12].

1.2. Causes of death in congenital heart disease

Data from the CONCOR registry have shown that the clinical course
later in life is not uneventful and that many patients with CHD face a
need for re-operation or re-interventions due to residual structural
defects or sequelae. Hence, late complications such as the development
of heart failure, arrhythmia, endocarditis, progressive pulmonary
hypertension, increasing central cyanosis and valvular degeneration
are common [5]. Two thirds of adults with CHD will prematurely die a
‘CHD-related death’. Most of these deaths can be attributed to chronic
heart failure - peaking around the fifth decade of life - and to sudden
cardiac death which rarely occurs during the first two decades of life
but becomes a serious risk in some patients by the end of the third
decade [13]. In 2000 Oechslin et al. reported that progressive heart
failure (i.e., 21% of the studied population) was one of the three
major causes of death in patients with CHD [14]. Depending on the un-
derlying defect, the incidence increased up to 47%. Despite advances in
medical treatment and improvement of surgical and interventional
approaches, the prevalence and incidence of heart failure in patients
with CHD do not appear to decrease. In contrast, as patients with
CHD are getting older, they become prone to develop (terminal)
heart failure. Therefore, heart failure impacts on morbidity and 20%
of hospital admissions amongst patients with ACHD are related to
heart failure [15]. Rodriguez and Marelli reported that heart failure re-
lated admissions of ACHD patients have increased by 82% from 1998 to
2005 (US data) [16].

The high incidence of heart failure stimulated the conduction of
some small trials, but medical treatment options are still hampered by
the lacking knowledge of the complex pathophysiological mechanisms
leading to heart failure as well as the small numbers of adult patients
with CHD included in heart failure studies so far. Nevertheless, the
awareness of the high incidence of heart failure is clearly represented
in a recent position paper from the Working Group of Grown-Up
Congenital Heart Disease and the European Heart Failure Association
summarizing existing data for this specific population [17].

The incidence of arrhythmia increases with age, affecting nearly 30%
of patients from the age of 35 years and even up to 40 to 50% by the age
of 65 to 70 years. Arrhythmias often cause very disabling symptoms and
demand large efforts of cautiously balanced medical treatment, device
therapy, catheter ablation, surgical procedures, and sometimes hybrid
interventions performed in these patients who often present with
a complex anatomy. Several studies tried to identify risk scores for
specific populations that would benefit from preventive implantable
cardioverter-defibrillator implantation in the case of syncope or
documentation of non-sustained ventricular tachycardia [13,18]. Never-
theless, close follow-up of all patients with CHD is advised as even
patients with a milder degree of CHD complexity may die suddenly
and a larger number of prospective studies are necessary to elucidate
these arrhythmia mechanisms.

In summary, adult patients with CHD are at risk of sudden and/or
premature death mostly secondary related to CHD complications. Daily
practice in expert CHD centers is mostly characterized by identifying
and modifying parameters of worse outcome to improve survival and
maintain quality of life as long as possible [19]. CHD-risk modelling,
and subsequently improved treatment policies shift CHD survival pat-
terns towards classic cardiovascular mortality and/or non-cardiac related
mortality. Due to the general cardiovascular risk profile (i.e., smoking
behavior, high blood pressure, dyslipidemia, diabetes, obesity, seden-
tary lifestyle), patients with CHD also develop atherosclerotic disease
which, superimposed on the existing congenital substrate, negatively
affects their prognosis. Some patients might have survived the potential
complications related to their CHD and become exposed to the risk

for dying related to the natural aging process. These emerging patients
should be counselled on a timely basis about primary prevention in
the context of cardiovascular risk factors or familial predisposition for
acquired cardiovascular disease. Whereas in the beginning, counselling
was mainly focused on strategies to avoid complications specifically
related to the underlying CHD, later in life more attention will need
to be paid to cardiovascular prevention in general. The need for well-
informed advice can be found in guidelines or expert opinion papers
both for the pediatric as well as the adult population [20-22]. Advanced
Practice Nurses and CHD physicians have the utmost important mission
to provide lifelong coaching for appropriate healthcare behavior [23].
This way of caregiving probably impacts outcome and aging-related
death. Fig. 1 summarized this paragraph schematically.

1.3. Advanced care planning: a natural part of transitioning through life

Although ongoing investments in refining diagnosis and treatment
options will result in an important growth of the ACHD population,
this will be at the price of increasing numbers of patients with
therapy-refractory heart failure or other non-treatable complications
in some patients at rather young age. A growing number of patients
will die when residual lesions are no longer amenable for repair and
patients cannot be considered good transplant candidates for medical
or surgical technical reasons. Healthcare providers need to be aware of
the special care needs that should be addressed in these terminally
ill patients facing an infaust prognosis. The concept of advanced care
planning is gaining more attention in “classical” heart failure patients
and should increasingly be introduced to end stage patients with CHD.
The PAL-HF trial documented the benefit of interdisciplinary palliative
care interventions in patients on top of conventional heart failure man-
agement regarding heart-failure related quality of life as well as overall
quality of life parameters [24]. As specialists in CHD focus on treating the
disease in this often-young population, it feels contra-intuitive that one
would add an end-of-life approach before having exhausted all curative,
or at least reparative, resources. This results in patients being deprived
of psychological care for too long when coping with disabling symptoms
and psychosocial distress [25]. Often a “trigger “event demonstrating
the irreversible disease course serves as a surrogate to initiate palliative
care and strengthens the belief of non-integrality of palliative and life-
prolonging therapy. However, a longitudinal approach in the course of
the disease with attention to improvement of symptoms, reducing
pain and anxiety, and sustaining quality of life should be implemented
at an earlier stage in addition to standard management and contributes
to advance care planning. Efforts to preserve quality of life and to relieve
symptoms could be the first step in a transitioning process towards end-
of-life care, however, without discussing specific palliation issues at the
beginning. Advanced care planning followed by end-of-life discussions
has been well documented in some smaller studies performed in a ter-
tiary care center [26,27]. Cornerstone is the need of patient-tailored
counselling with respect to the course of the disease to improve
patients’ understanding of the prognosis and to create an opportunity
for open communication and shared decision-making [28]. However,
premature discussion about end-of-life might potentially be harmful
for the well-being of patients with CHD. Care should therefore be orga-
nized as a continuous transition from curative strategies and gradually
broadened towards symptom control and medical and psychosocial
support as well. Nevertheless, further increasing awareness is needed
to assist primary care providers and adult CHD specialists to adopt
basic palliative skills. They need to identify those patients who should
be referred to palliative care specialists in case of non-treatable symp-
toms and more complex issues such as end-of-life discussions, discor-
dant patient-family goals, and unrealistic perspective of prognosis or
treatments. Therefore, the introduction of primary or specialized pallia-
tive care will be different amongst patients depending on their specific
needs and beliefs. The rationale for palliative care in end-stage heart
disease or refractory heart failure has been inspired by studies on
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Fig. 1. Care planning and causes of death in congenital heart disease.

palliative care in oncology. Studies on in- and out-hospital palliative
care in patients with heart failure, are still scarce, but may serve as a
starting point to create a framework for future trials that focus on how
and when palliative care should be integrated in end-stage heart disease
[29,30].

Several societies such as the American Heart Association, the Heart
Rhythm Society, the International Society for Heart and Lung Trans-
plantation and the Heart Failure Association of the European Society
of Cardiology, are progressively drawing attention to integration of
palliative care in the treatment course of chronic heart failure. These
recommendations are still greatly limited to the era of end-of-life
evaluation when the implantation of mechanical circulatory pumps
and the programming of implantable cardioverter defibrillators or car-
diac resynchronization devices were discussed [31]. The PAL-HF trial,
however, represents a milestone and showed the possible benefits of
an earlier integration of palliative care in the disease course and accen-
tuates the value of a more holistic approach of advanced heart failure.
As the burden of chronic heart failure is expected to increase further
on, this is an opportunity to broaden therapy not only with the pur-
pose to sustain survival and reduce morbidity but also to ameliorate
quality of life, relieve disease-related symptoms, and provide support
in psychosocial issues. Further research is needed to design optimal
treatment pathways and care strategies for patients with advanced
circulatory failure throughout the course over the disease, from a
more stable chronic phase over relapsing episodes of acute exacerba-
tion and progressive decline to an end-stage care phase. This pathway
should be made accessible for patients of all age groups, for all types of
heart disease, including patients with CHD [32].

The unique characteristics of an often-long-standing patient-doctor
relationship in adult patients with CHD provide an excellent basis for
well-timed initiation of advanced care planning and end-of-life issues.
However, as assessment of an individualized prognosis of the disease
remains challenging; this might withhold many physicians to initiate
such difficult discussions with their patients before they are admitted
to the hospital in end-stage heart failure and/or with life threatening
complications [28]. Contradictory, it has been documented that many
patients with CHD, when asked, prefer to be informed about their
disease course before they are facing life-threatening complications;

remarkably, this was reported independently of the complexity of
their disease or socio-economic variables [26,27].

Despite this widespread belief that communication on end-of-life
issues should start earlier in the disease course, only 10% of patients
in an ACHD group with advanced disease were reported in a retrospec-
tive review by Tobler et al. to have documented end-of-life discussions
prior to their final hospital admission [25]. This means that for most pa-
tients such end-of-life discussions are conducted with their relatives or
substitute decision-makers very near to their imminent death, causing
thereby additional stress and anxiety in the family of these patients.

In addition, in the absence of any documented end-of-life prefer-
ences, these patients were more likely to receive aggressive treatment
until the end and mostly died during attempted resuscitation [33].
These findings underline the need for improvement and early introduc-
tion of end-of-life discussions to incorporate patient preferences and to
collaborate more closely with palliative care specialists [34]. A critical
requirement before starting these discussions is a mutual understand-
ing between doctors and patients about their concrete needs or desire
for further information and partnership in decision-making. Ideally,
in a long lasting patient-doctor relationship, such discussions should
be incorporated in a dedicated and planned discussion, preferably in a
programmed outpatient clinic around a future global care plan and
life goals, after consent of the patient and in the presence of relatives
the patient assigned to be part of these decisions [34]. It is only when
clinicians find themselves confronted with a new patient in a life-
threatening condition that this communication has to be held in an ini-
tial visit. Heart failure treatment and symptom relief go side by side
and as such end-of-life care advice can be introduced even when heart
failure treatment is still attempted. This reassures patients that this
co-management between clinicians, heart failure specialists and pallia-
tive caregivers guarantees them continuous care and symptom relief in
a gradual shift from repair towards palliation. More training in commu-
nication skills and end-of-life issues should therefore be introduced
in the basic education of all healthcare professionals. The question is
not only the timing of this communication but foremost making sure
that such discussions are integrated in advanced care plan involving
patients as much as possible as well as their partners in a discussion of
their life goals.
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Based on the theoretical discussion above and the experience of
palliative care in patients with heart failure, we intended to set up and
work-out a timeline of advanced care management for patients with
CHD, as followed in our center (see Fig. 2). During the developmental
transition from pediatric over adolescence to adulthood, it is important
to identify these patients who are at higher risk (and hence might need
palliative treatment) (Fig. 2). Specifically, during this transition phase
it is important - depending on the maturity of the patient - to discuss
the long-term outcome of the underlying disease and highlight the
future risk for complications such as heart failure, arrhythmia, re-
interventions, and death. It is, however, important to safeguard that
discussing future prospects with patients at their visit in adult care,
might have a significant emotional impact on patients and their envi-
ronment, including parents and partners. As the main conversation
partner starts to shift steadily from the parents to patient, the period
of transitioning from pediatric to adult care seems the be an ideal mo-
ment to re-address the perspectives of life-long advanced care. The pa-
tient has to obtain an understanding of his/her condition, to realizing
that a heart-healthy life style is of utmost importance, and that the fu-
ture might be troubled with adverse events and complications. Regular
follow-up is advocated, and its rationale should be discussed. During
further follow-up, if the patient remains asymptomatic and has an un-
eventful course, we are not convinced that repeatedly focusing on the
potential risks during long-term follow-up is required, unless patients
indicate they want to discuss this matter. However, continuously
recommending healthy life style remains mandatory. The ultimate aim
is that patients live their life as carefree as possible. However, when
the patient would ask spontaneously about risks and outcomes, similar
information as communicated during transition, should be provided,
potentially altered by the clinical course at that moment. New informa-
tion needs to be discussed with the patient and if requested with his
environment, where in the meantime a partner might have taken a
more prominent role than parents might. However, each time symp-
toms re-occur, and treatment strategy has to be adapted, the discussion
about outcome should be readdressed. During the patients’ life course
and depending on the underlying disease and its history, it might be-
come clearer in what direction the treatment strategy will go. On one
hand, it is possible that there is still room for hemodynamic and electro-
physiological optimization, but on the other hand it might be clear that
the patient becomes steadily more difficult to treat, finally leading to the
need for a palliative approach and initiation of end-of-life management.

It both cases, again outcomes require discussion and a shared decision-
making process. Patients where hemodynamic and/or electrophysiolog-
ical optimization is still possible, information has to focus on the new
outcome data and the potential risks related to the adapted treatment
strategy. If the patient remains asymptomatic thereafter and feels well
with no need for further changing therapy, he/she could re-enter the
timeline algorithm as indicated in Fig. 2. However, when the patient
has entered the road of palliative treatment, patient and his/her envi-
ronment need to be informed in detail. At this stage, it is realistic that
the environment of the patients has changed from not only the partner
but to partner and children. We consider it of utmost importance, espe-
cially at this stage, to not only inform the patient, but also his/her
environment. The closer the patient comes to an end-of-life strategy,
the involvement of the environment becomes more and more impor-
tant. The road of a palliative approach is not necessarily short which
opens the discussion when to initiate communication. In our opinion
the option of a palliative treatment strategy can be communicated -
always after discussion with the patient and his/her environment -
relatively soon as indicated in Fig. 2. The longer the patient is on the
road of palliative treatment to end-of-life care, the more also practical
considerations become important besides communication. For practical
issues, we do think that the policy does not have to differ from the ones
that are applied for patients with heart failure. Updating about the
clinical status, protecting quality of life as long as possible, dealing
with anxiety, and implementing socio-familial and socio-juridical issues
are key issues when entering end-of-life management. In most cases ex-
pertise from an interdisciplinary team is needed, including: treating
physicians (including general practitioner), nurse practitioners, pallia-
tive support team, psychologists, social workers, and religious support
team. We would like to stress that this approach described above is
not validated but is purely based on our local experience. However, we
are convinced that because of the growing need for advanced care plan-
ning in our patient population, each ACHD center has to develop their
own tailored end-of-life care program. Nevertheless, the overall limited
experience and the continuous changing epidemiology underline the
need for further research investigating how to optimize patient care.
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