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Abstract

Aims Pulmonary arterial hypertension (PAH) is common amongst patients with congenital heart disease (CHD). It is a severe
and complex condition that adversely affects quality of life and prognosis. While quality of life questionnaires are routinely
used in clinical pulmonary hypertension practice, little is known on how to interpret their results and manage PAH-CHD pa-
tients with evidence of impaired health-related quality of life, especially those with advanced disease and palliative care
needs.
Methods and results We performed a systematic review of studies concerning palliative care for people with PAH-CHD, also
reviewing the health-related quality of life literature pertaining to these patients. Of 330 papers identified through initial
screening, 17 were selected for inclusion. Underutilization of advance care planning and palliative care resources was
common. Where palliative care input was sought, this was frequently late in the course of the disease. No studies provided
evidence-based clinical criteria for triggering referral to palliative care, a framework for providing tailored care in this patient
group, or how to manage the risk of sudden cardiac death and implantable cardioverter defibrillators in advanced PAH-CHD.
We synthesize this information into eight important areas, including the impact of PAH-CHD on quality of life, barriers to and
benefits of palliative care involvement, advance care planning discussions, and end-of-life care issues in this complex patient
group, and provide expert consensus on best practice in this field.
Conclusions This paper presents the results of a systematic review and expert statements on the preferred palliative care
strategy for patients with PAH-CHD.
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Introduction

Pulmonary arterial hypertension (PAH) is prevalent in pa-
tients with congenital heart disease (CHD).1 It is typically
the result of a large systemic-to-pulmonary shunt in infancy
that has caused pulmonary vascular disease and hence a rise
in pulmonary arterial pressures. PAH is associated with in-
creased morbidity and mortality and significantly impacts

on patients’ health-related quality of life (HR-QoL) for a range
of physical and mental domains: reduced physical function-
ing, symptoms at rest and during exertion, impact on social
functioning and employment, side effects from PAH thera-
pies, uncertainty about prognosis, anxiety, and depression.2–9

Palliative care provides treatment and support for people
with life-limiting illnesses, aimed at improving their HR-QoL
and reducing symptom burden for patients and their families.

OR IG INAL RESEARCH ART ICLE

© 2021 The Authors. ESC Heart Failure published by John Wiley & Sons Ltd on behalf of European Society of Cardiology.
This is an open access article under the terms of the Creative Commons Attribution-NonCommercial License, which permits use, distribution and reproduction in any me-
dium, provided the original work is properly cited and is not used for commercial purposes.

ESC HEART FAILURE
ESC Heart Failure 2021; 8: 1901–1914
Published online 3 March 2021 in Wiley Online Library (wileyonlinelibrary.com) DOI: 10.1002/ehf2.13263

mailto:k.dimopoulos02@gmail.com
http://creativecommons.org/licenses/by-nc/4.0/


Palliative care is relevant to patients with PAH related to CHD
(PAH-CHD), who may be young but highly symptomatic. To
date, there is limited evidence to guide palliative and end-
of-life (EOL) care for PAH-CHD patients. International guide-
lines recommend that physicians should be proactive in
discussing advance directives and EOL issues with these pa-
tients, along with seeking consultation from palliative care
specialists, when appropriate.10–12

The unique characteristics of the PAH-CHD population
should be recognized when designing palliative care services
for these patients (Figure 1). These include a wide age range,
severe symptom burden, limited therapeutic options,

significant morbidity relating to a combination of PAH, CHD,
and chronic cyanosis, multiorgan involvement, and comorbid-
ity, including learning difficulties. Physicians looking after
these complex patients require high levels of expertise;
hence, care is typically provided within highly specialized cen-
tres. PAH-CHD physicians should work closely with palliative
care teams, identifying the right time to seek palliative care
support and facilitate and adhere to palliative care and EOL
plans.

We present an expert statement on the role of palliative
care in PAH-CHD patients, based on the results of a system-
atic review of available evidence.

Figure 1 The palliative care framework for patients with pulmonary arterial hypertension associated with congenital heart disease (PAH-CHD) should
take into account the unique characteristics and natural history of this condition. PAH-CHD can be a rapidly progressive disease, affecting both quality
of life (QoL) and prognosis. PAH therapies have now become integral to the management of most patients and are often escalated, aiming at a reduc-
tion in morbidity and mortality, and improvement in QoL. Despite this, patients can remain highly symptomatic; the early introduction of advance care
planning (ACP) and palliative care can help to alleviate the impact of the disease and agree treatment goals with patients. The onset of congestive
heart failure (HF) and/or progression of symptoms should further prompt palliative care involvement in parallel to escalation of PAH therapies (if ap-
propriate) and transplant assessment. The palliative care framework and resources for PAH-CHD patients should reflect the natural history of this dis-
ease, integrating components of acquired HF and lung disease care, but accounting for important differences: PAH-CHD is an often-aggressive disease
with early onset of symptoms, especially in ES patients, and a high prevalence of multiorgan involvement. Moreover, PAH-CHD patients are younger,
with a different impact of the disease on their lives compared with older patients (school/studies/work/sport, etc.).
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Methods

The UK-based Congenital Heart disease And pulMonary arte-
rial hyPertension: Improving Outcomes through education
and research Networks (CHAMPION) programme has a remit
of improving the care of patients with PAH-CHD by
supporting clinical decision making, including by identifying
gaps in evidence and areas of need in PAH-CHD. We identi-
fied palliative care as one such area of need,13 and this sys-
tematic review was used, together with expert opinion, to
provide a proposed framework for providing palliative care
in the adult PAH-CHD population.

A series of questions around the role and provision of pal-
liative care in PAH-CHD was agreed upon and a systematic re-
view of all published reports related to palliative care in
PAH-CHD was performed following the PRISMA (Preferred
Reporting Items for Systematic Reviews and Meta-Analyses)
guidelines. This was supplemented by a review of the litera-
ture on the assessment of HR-QoL in PAH-CHD. Following
data synthesis, recommendations were drawn up by the
CHAMPION Steering Committee for each section of this
review. The systematic review methodology, including search
criteria and PRISMA flow-diagram, are detailed in the
Supporting information.

Results

Systematic review

Our search identified 330 papers relevant to one or more of
the selected topics, of which 263 were excluded after title
and abstract screening based on the pre-specified exclusion
criteria (supporting information, Figure S1). The remaining
67 papers underwent full-text review, of which 50 further pa-
pers were excluded. The final group of 17 papers underwent
detailed screening for information (Figure S2).

Question 1: How does PAH-CHD affect quality of life and
which quality of life measures are most meaningful for and
applicable to patients with PAH-CHD?
Pulmonary arterial hypertension associated with congenital
heart disease can develop at any stage of a patient’s life,
overlaying one chronic disease on another. Patients with
CHD who develop PAH have a poorer exercise tolerance,
greater symptom burden, and poorer survival than other
CHD patients.2,3 Altered physical functioning is compounded
by impairments in other HR-QoL domains, including psycho-
logical and emotional well-being, and social functioning.
Generic HR-QoL measures, such as the Medical Out-
comes Study Short Form-36 (SF-36), and disease-specific
HR-QoL measures, such as the Cambridge Pulmonary Hyper-
tension Outcome Review (CAMPHOR) and emPHasis-10

questionnaires, have been employed in clinical trials involving
PAH-CHD patients (Table 1). HR-QoL in patients with
PAH-CHD correlates with clinical variables, such as New York
Heart Association functional class and 6 -minute walk dis-
tance, but not haemodynamic parameters.4,5 The majority
of studies have focussed on patients with Eisenmenger syn-
drome, in whom the combination of severe pulmonary vascu-
lar disease and long-standing cyanosis results in severe
exercise intolerance.6,7 Indeed, exercise performance and
HR-QoL is more impaired in Eisenmenger syndrome than in
complex cyanotic CHD patients with pulmonary stenosis
who have not developed severe pulmonary vascular disease.8

Studies of PAH therapies that use HR-QoL as a clinical
endpoint are limited to a few small open-label studies, which
support the HR-QoL-enhancing effect of PAH therapies.4,14–20

Nevertheless, HR-QoL has also been shown to be adversely
affected by the side effects of PAH therapies, especially
continuous prostanoid infusions, and the requirement for
frequent hospital contacts needed to monitor therapies in
patients with idiopathic PAH21; this is also likely to be the
case in PAH-CHD. Moreover, almost a quarter of adult pa-
tients with Eisenmenger syndrome in contemporary cohorts
have Down syndrome, which is associated with learning diffi-
culties, obesity, and sleep apnoea, amongst other comorbidi-
ties, all of which impact on HR-QoL and its measurement.
Patients with Down syndrome have often been excluded
from clinical studies, especially those involving self-rating
scales and questionnaires. Unlike other patients with PAH-
CHD, HR-QoL improvements have not been shown in this
group.15,16,18,22

Expert statement The HR-QoL of PAH-CHD patients is
affected by a combination of PAH, the congenital heart de-
fect, coexisting syndromes, and other comorbidities, such as
learning difficulties. We recommend that HR-QoL measures
should be developed and validated specifically for patients
with PAH-CHD, to reflect overall life satisfaction, and both
physical and mental domains of HR-QoL.23 Moreover, improv-
ing HR-QoL should be a major target for the management of
PAH-CHD patients, gathering information from both the
patient and their family or caregivers about their physical,
psychological, and social well-being, and establishing shared,
agreed treatment goals.

Question 2: When should palliative care be introduced and
what clinical indications should trigger a palliative care re-
ferral in patients with PAH-CHD?
Rather than being an EOL intervention, it is now acknowl-
edged that palliative care should be introduced earlier as an
approach to therapy aimed at improving QoL for patients
and their families ‘through the prevention and relief of suffer-
ing by early identification and impeccable assessment and
treatment of pain and other problems, physical, psychosocial
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and spiritual’.24 In oncology, early involvement of palliative
care improves overall HR-QoL and mood.25

Our systematic review indicates that palliative care input is
often sought late in the course of disease of patients with
PAH and CHD.26–29 Even though the majority of surveyed
patients with CHD (with complex or simple lesions) prefer
to be informed about their disease course before they face
life-threatening complications, even patients with advanced
or complex disease may not be offered palliative care at the
right time, or at all.30–32 The systematic review identified pu-
tative clinical indications for palliative care input in patients
with PAH and/or CHD, linked to management issues that
were either commonly encountered, less well-managed by
the primary team or where prognosis was guarded. For exam-
ple, Swetz et al. assessed the HR-QoL of PAH patients and
found that many patients had a ‘profound and multifactorial
symptom burden’ that adversely impacted HR-QoL and some-
times persisted even with optimal PAH therapy.26 Despite
this, few (<5%) patients were receiving palliative care or pain
management input. Another study identified two areas of
clinical management that the vast majority of physicians in-
volved in the clinical care of patients with PAH were not ‘very
comfortable’ managing, namely, HR-QoL and issues around
pain. Hence, patients who have been identified as having a
lower HR-QoL or pain complex management needs, for
example, requiring opioids, antidepressants, or other
neuromodulators, could be highlighted for palliative care
involvement.27 Apart from symptom management, other
issues addressed at initial palliative care consultation may
inform the timing and indications of palliative care referrals.
In a study of children with advanced heart disease, including
CHD, palliative care input tackled goals of care, provision of
psychological support, and advance care planning (ACP).28

Finally, in infants with complex CHD, for example, hypoplastic
left heart syndrome, where there is still a high initial
mortality, almost one half of congenital cardiothoracic
surgeons were in favour of palliative care referral at prenatal
diagnosis.29

Unfortunately, despite these studies pointing to possible
indications for palliative care referral in PAH and in children
with CHD, the systematic review identified no studies that
identify robust clinical criteria, which should trigger referral
for palliative care in patients with PAH-CHD.

Expert statement A ‘parallel planning’ approach to palliative
care is recommended for patients with PAH-CHD, with pallia-
tive care referral and assessment performed early, alongside
active multidisciplinary management and treatment with
PAH therapies (Figure 1).33 There is little evidence to guide
the timing of palliative care referral in this population in
terms of clinical indications. Markers of advanced disease,
such as the initiation of parenteral PAH therapy or referral
for transplant assessment, should certainly trigger a referral
to palliative care. However, this may be late for a patientTa
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group who are often highly symptomatic at diagnosis and
who might not be candidates for these two treatment op-
tions. Transition to adult care is a key moment for discussing
future treatments and prognosis, and the availability and po-
tential benefits of concurrent palliative care input should be
discussed at this point.

Question 3: Who should initiate discussions about the role of
palliative care and advance care planning? How should
these discussions be broached?
The systematic review identified two studies where it was
noted that most patients prefer ACP and palliative care dis-
cussions and information to come from their specialist com-
pared with another cardiologist or their primary care
provider.31,34 The majority of patients were willing to speak
to a palliative care specialist, although none of the studies di-
rectly compared patient preferences regarding the involve-
ment of palliative care in ACP, in addition to or place of the
specialist care provider. The privileged position of PAH-CHD
specialists, providing long-term, often lifelong, care for their
patients, allows a strong rapport and a sense of collaborative
decision making to be formed over time. This was reflected
by several studies reporting the willingness of most patients
to discuss future goals, plans, and expectations with their
specialist physician earlier in the disease course, including in-
formation about the average life expectancy for patients with
their heart condition and EOL issues.31,32,35,36

To achieve this, PAH-CHD specialists need to be supported
with adequate resources and training, including advanced
communication skills, to initiate ACP conversations. In one
survey of adult CHD care providers, the vast majority (87%)
were interested in communication strategies for ACP discus-
sions, with almost as many (79%) reporting that it would be
helpful to have more information and resources on the sub-
ject. Kovacs et al. have produced recommendations to en-
hance conversations around ACP in adult CHD patients.37

There is an emphasis on sufficient time, space, and privacy
for these important discussions, hence scheduling a specific
visit to discuss goals of care and EOL care. Introducing such
conversations as ‘routine discussions’ that are made ‘with
all patients’ helps to normalize them. Open questions must
be used to discover what patients understand about their
condition and are willing to talk about, as well as to confirm
that they comprehend the issues discussed. Such discussions
are complex and often require more than one visit to com-
plete. Once agreed, careful documentation of the patient’s
wishes is key.

Expert statement Palliative care discussions should be initi-
ated by PAH-CHD specialists, seeking help from palliative care
specialists. The communication style and the topics covered
should be individualized, tailored to the age of the patient,
their underlying condition, and the coexistence of mental
health problems or learning difficulties. End-stage patients

who have greater palliative care needs should be managed
in joint multidisciplinary clinics in specialist PAH-CHD centres,
offering support from clinical nurse specialists, CHD specialist
physicians with an interest in advanced disease, palliative
care specialists, social workers, family support, and pastoral
care workers. For this approach to be successful, healthcare
providers should receive education and training on the role
of palliative care early in their career, which continues during
their training.

Question 4: What are the barriers to palliative care involve-
ment in the PAH-CHD population?
The systematic review identified several studies that address
potential obstacles to palliative care involvement, summa-
rized as patient-related, physician-related or healthcare-
related (Figure 2).13,26,27,29,31,32,34,36 Misconceptions by
patients, families, and healthcare practitioners of the role of
palliative care are common. It is often presented by
professionals as equivalent to EOL care and, thus, synony-
mous with ‘giving up’, or being incompatible with active
life-prolonging PAH treatments.27,29 Difficulties in defining
the prognosis for patients with PAH-CHD, for example, adults
with Eisenmenger syndrome, were also identified as a major
barrier.26

Even when CHD physicians believe that they discuss life ex-
pectancy, ACP, and resuscitation preferences with their pa-
tients routinely, their perceptions of performance are very
different to those of their patients. Tobler et al. found that
50% of providers, but only 1% of patients, surveyed indicated
that they had discussed EOL planning,31 even though the ma-
jority (76%) of patients stated they were ready to discuss
ACP, regardless of the severity of their underlying CHD.36

Organizational barriers to effective palliative care have not
been studied but are also a major barrier. In the UK, a survey
conducted by the CHAMPION group found that 81% of re-
sponders felt there was a lack of formal palliative care ser-
vices for PAH-CHD patients. Recommendations for changes
in practice have been formulated for patients with CHD, as
well as those with advanced lung disease or acquired heart
failure.33,37–40

Expert statement Several barriers still exist resulting in the
underutilization of palliative care resources for PAH-CHD.
Lines of communication with specialist palliative care teams
need to be strengthened to align goal setting, information
sharing, and decision making between teams. This calls for
a palliative care presence at PAH-CHD clinical multidisciplin-
ary meetings, where management strategies are discussed,
as well as joint consultations between PAH-CHD and palliative
care specialists in clinics attended by patients with advanced
disease.

A shared care framework can improve palliative care provi-
sion without placing unreasonable demands on existing re-
sources. Such a model has been proposed by Moynihan
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et al. for use in paediatric cardiac intensive care units,41

which can easily be applied to the adult PAH-CHD service.
The model relies on the selection and training of interdisci-
plinary palliative care ‘champions’. This group of healthcare
professionals should include psychologists, senior nurse prac-
titioners, cardiologists, cardiac intensivists, surgeons, and al-
lied health professionals, who receive additional palliative
care training through courses and subspecialty rotations. In
turn, this group of professionals strengthens palliative care
provision through training of other staff, creating palliative
care pathways, and developing quality improvement initia-
tives. They should liaise between PAH-CHD, palliative care,
and interdisciplinary support staff on an individual basis de-
pending on case complexity and specific needs. This type of
model can extend the reach of palliative care using current
numbers of palliative care specialists, through local educa-
tion, training, and empowerment.

At the same time, education for patients, families,
healthcare providers, and also policy makers is key to

overcome barriers to palliative care by addressing common
misconceptions of palliative care and empowering shared
goal setting and decision making. The process of educating
ourselves and our patients cannot be purely opportunistic,
relying on the ‘right moment’ arising in clinic. Rather, struc-
tured education at clinic appointments designed for this pur-
pose, through patient groups and using digital platforms and
new technologies is necessary. For healthcare professionals
looking after patients with PAH-CHD, clear pathways for
how and when to access palliative care resources (tailored
to the local resources available at each trust) should be
available. They should be coupled with communication
training and opportunities for further professional education
for those with a special interest in palliative care. This
should be strengthened at a national and international level
by clear guidelines for palliative care in PAH-CHD and pro-
motion of quality improvement and research to improve
the evidence base for palliative care provision in this
population.

Figure 2 Barriers to effective palliative care involvement, involving different stakeholders of PAH-CHD care, and recommendations for adapting care
towards successful integration and provision of palliative care. +Misconceptions surrounding palliative care include the belief that palliative care is
equivalent to end-of-life or hospice care, that is, it equates to ‘giving up’ or ‘losing hope’, is incompatible with active PAH therapy and is exclusively
the remit of palliative care specialists. ACP, advanced care planning; EOL, end-of-life; PAH-CHD, pulmonary arterial hypertension associated with
congenital heart disease; PC, palliative care.
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Question 5: What are the potential benefits and treatment
targets for patients and their families of palliative care
involvement?
The importance of palliative care in chronic illness, including
in PAH and acquired heart failure, has been highlighted in
several reviews, and benefits include minimizing symptoms
and burdensome therapies while maximizing HR-QoL, psycho-
logical well-being, independence, and social functioning.33 In
acquired heart failure patients, the effect of palliative care in-
terventions was studied recently in the PAL-HF trial. Patients
were randomized to conventional heart failure management
alone or with integrated, interdisciplinary palliative care. The
latter afforded a benefit in heart-failure-related and overall
HR-QoL parameters.42 Yet, there remains a paucity of clinical
studies testing the impact of palliative care interventions in
PAH and PAH-CHD. Our review yielded only one study
designed to test a palliative care intervention in all-comers
attending heart failure and transplant clinic, including patients
with CHD. In this quality-improvement project, training in ACP
discussions increased the rate of documented ACP discussions
from 0% to 75% over the 2 year study period.43

Regardless, patients and their families often have clear
ideas about their objectives when palliative care is involved.

In a study of children with advanced heart disease receiving
palliative care review, including patients with CHD, two-thirds
of families stated that their primary goal was for their child to
live as long and as comfortably as possible. Improved survival
with comfort is compatible with the concept of ‘parallel plan-
ning’. Children whose families stated that comfort was their
primary goal at EOL were less likely to die in an intensive care
unit, and more likely to die in a comfort care setting, with no
life-sustaining treatment.28

Expert statement The benefits of timely, integrated pallia-
tive care involvement go beyond symptom relief, providing
physical, psychological and social support for patients with
serious illness and their families or caregivers (Figure 3).
Moreover, palliative care aims to improve the HR-QoL of all
those affected by the condition, both patients and their
families. Despite the paucity of data measuring the benefits
of palliative care in PAH-CHD, palliative care has the potential
to improve the lives of patients and their families,
especially when care is provided in a framework where
palliative care can be effectively integrated with specialist
medical care.

Figure 3 Multidimensional facets and goals of palliative care involvement. QoL, quality of life.
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Question 6: Should there be a different framework for pro-
viding palliative care to PAH-CHD patients, compared with
other services?
In the absence of specialized palliative care services for PAH-
CHD, patients often have to fit into acquired heart failure or
chronic obstructive pulmonary disease services. This does
not allow the creation of a tailored service, nor does it serve
the unique features of the PAH-CHD population, who are typ-
ically young, often diagnosed prenatally with CHD, and may
have complex comorbidities relating to pulmonary hyperten-
sion, residual haemodynamic defects, long-standing cyanosis,
and other syndromes. There are differences in symptom
prevalence and severity between PAH and other disorders
where palliative input is often sought, with a higher preva-
lence of exertional dyspnoea, fatigue, and palpitations than
similar studies in patients receiving cancer therapy.44 The
EOL experiences of PAH-CHD patients are also likely to differ
from other patient groups. For example, compared with pa-
tients with cancer, adults with CHD were more likely to have
an inpatient or intensive care admission in the last 30 days of
life.45 Similarly, children with CHD were likely to die during
withdrawal of life-sustaining interventions (78%), with par-
ents realizing that their child had no realistic chance of sur-
vival a median of 2 days before death.46 For PAH-CHD
patients, who have often received care from the same con-
genital heart team since birth, it can be difficult, if not inap-
propriate, to ‘transition patient care to another group of
providers as EOL approaches’.47

Expert statement Palliative and EOL care services that target
the specific needs of PAH-CHD patients are desirable.13

Hence, a PAH-CHD palliative care framework should (i) be
able to cater for patients of all ages, (ii) combine elements
of cardiac and respiratory palliative care, and (iii) integrate
fully into current PAH-CHD care. Care goals, expectations,
and service delivery need to be aligned between specialities
and be appropriate for the age and level of maturity of the
individual patient (Figure 1). The transition period, between
paediatric and adult services, can be seen as a ‘key moment’
for identifying ideal candidates for palliative care input, initi-
ating a discussion about expectations and ACP.40

Palliative care services for PAH-CHD patients should inte-
grate components of palliative care designed for advanced
lung disease or heart failure.39 Pulmonary rehabilitation and
the creation of individualized action plans can help improve
the management of dyspnoea crises, with learning from
cardiac palliative care on the management of patients with
congestive heart failure. Lessons can be learned also from
both lung and cardiac palliative care with regard to
polypharmacy and coping with multiple therapies with signif-
icant side effects, the impact of transplantation listing and/or
long-term mechanical circulatory support and decisions
regarding EOL and withdrawal of treatments.48

A lead doctor and named nurse should be chosen to
oversee EOL care for each patient,49 but close partnership
with palliative care specialists with an interest in chronic
cardiopulmonary disease and life-limiting disease affecting
younger patients is imperative to allow the best possible
use of palliative care resources. We can draw from the
experience of specialities who look after young patients with
lifelong respiratory diseases,50 such as cystic fibrosis, where a
speciality-led palliative care model is used, in which the spe-
cialist cystic fibrosis team meet the majority of the palliative
care needs of their patients, following established pathways
and guidelines, and refer to palliative care specialists in com-
plex cases when additional support is needed.51

Question 7: What can palliative care offer towards the end of
life? What is the role of advance decisions and DNACPR
orders in this group?
ACP is the process by which a patient’s wishes and EOL care
preferences are discussed and agreed upon. Early, effective
communication practices around goals of therapy and the risk
of complications can set the stage for subsequent, more in-
volved conversations about prognosis, patients’ wishes and
preferences. Steiner et al. found that adult CHD inpatients
had a significantly greater resource utilization, with a higher
rate of hospital and intensive care unit admissions towards
the EOL compared with patients with cancer or acquired heart
failure.45 The same study found that adult CHD patients were
more likely to have an ACP in place than cancer patients, al-
though the systematic review identified variable rates of ACP
depending on the setting and cohort. However, in the outpa-
tient setting, ACP is much less frequent. In another study on
adults with CHD, EOL discussions had occurred in only 6% of
patients prior to their terminal admission. Even during the
terminal admission, the majority of discussions took place late
in the hospital stay, at a median of 2 days before death. At this
point, conversations are much more likely to focus on
de-escalation of therapy than patients’ wishes and HR-QoL
enhancement.52 Moreover, this close to death, many patients
lose capacity and conversations are more likely to be had with
the family and carers. Tobler et al. previously reported on a
group of hospitalized adults with CHD; immediately prior to
death, 44% of patients were receiving mechanical ventilation,
while over half (52%) died under attempted resuscitation.52

The systematic review did not identify any studies exploring
the associated question of whether specific invasive therapies
where discussed as part of ACP and how often ACP decisions
were followed at the point of an acute deterioration.

Pulmonary arterial hypertension patients who suffer from
cardiac arrest rarely survive, making successful cardiopulmo-
nary resuscitation very unlikely. Hence, Do Not Attempt
Cardiopulmonary Resuscitation (DNACPR) discussions will be
appropriate for patients with advanced disease and should,
ideally, be anticipatory, undertaken by senior physicians,
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sensitive to the wishes and concerns of the patient and their
family, and in the wider context of ACP.53

Expert statement Well-timed, sensitive, open communica-
tion with patients and their families is essential. Discussions
have to take into account the patient’s age, level of under-
standing, and emotional readiness to take on information
about prognosis, treatment goals, resuscitation, and plans
for EOL care. Patients must be made aware of EOL services
and palliative care options. Patient preferences and wishes
about their future care should be documented clearly in their
notes and can be recorded formally as advance decisions to
refuse treatment (Table 2). For patients who do not wish to
make an advance decisions to refuse treatment, ‘advance
statements’ can be helpful, allowing patients to organize their
thoughts about their wishes and preferences around any
aspect of their future care. In order to be useful, patient pref-
erences should be specific and reflect the choices they are
likely to be faced with if their clinical status deteriorates
in-hospital or at home, acknowledging that many patients
who deteriorate acutely in hospital may become too unwell
to be discharged to their preferred place of death. This re-
quires clinicians to provide patients with adequate informa-
tion, in an honest and easy to understand manner, which
allows them to make their choices. Only a minority of patients
will not be ready for such conversations or prefer not to talk
about the terminal phase of their illness. In such cases, it is im-
portant to highlight the need for planning and suggest that pa-
tients might select a family member, carer, or friend to assist
them, or they may wish to appoint a lasting power of attorney
to make decisions for them, should they lose capacity. Ideally,

the clinical team should communicate directly with the pa-
tients when they have capacity and should ascertain their
wishes well before they lose capacity. Only when patients do
not have capacity to make decisions should family members
or carers be approached as the primary point of contact.

A DNACPR order should be discussed with PAH-CHD pa-
tients with advanced disease on maximal therapy with a
guarded prognosis, who are not on a transplant list.

Question 8: How should the risk of sudden cardiac death be
managed in PAH-CHD? What is the role of implantable
cardioverter defibrillators in this cohort?
Sudden cardiac death is not uncommon in patients with
CHD, including those with PAH.54 Previous studies identifying
predictors of mortality in PAH-CHD have not focused on
sudden arrhythmic events.55–57 A recent retrospective study
of patients with Eisenmenger syndrome has identified pre-
dictors of sudden cardiac death in this subgroup, but identi-
fying patients in the wider PAH-CHD population who may
benefit from automated implantable cardioverter defibrilla-
tor (ICD) implantation as primary prevention remains less
than straightforward.58 Moreover, the decision to proceed
to ICD implantation, even in secondary prevention, needs
to be individualized, to account for age, functional status, life
expectancy, and the expected mode of death, that is, ar-
rhythmic sudden cardiac death versus progressive ventricular
dysfunction or respiratory failure. Finally, ICD implantation
can be associated with complications, including a high risk
of lead-related complications of up to 25% over 10 years,
infective endocarditis, inappropriate shocks, and the need
for anticoagulation in patients with large intracardiac

Table 2 Advance care planning and the methods by which plans for future care can be set

Methods of instructing future care Description

Advance care planning A process that supports adults at any age or stage of health in understanding and
sharing their personal values, life goals, and preferences regarding future medical
care. The goal is to ensure that people receive medical care that is consistent with
their values, goals, and preferences during serious and chronic illness.a

Advance statement A written and signed statement, which sets out the patient’s preferences, wishes,
beliefs, and values regarding their future care. This may include any aspect of care,
including the location of care, preferences, and religious or spiritual beliefs.

Advance decision (living will or advance
decision to refuse treatment)

A legally binding document regarding a decision to refuse a named treatment
(including life-sustaining treatment) in a specific circumstance in the future.

Lasting power of attorney (LPA) for
Health and Welfare

The legal appointment of a personal welfare attorney who can make health and
welfare decisions on behalf of a person, when their capacity to make such
decisions is lost. If specified, this can include decisions about life-sustaining
treatments.

Do Not Attempt CPR (DNACPR) decision An anticipatory order, completed on a standardized form and shared between
healthcare professionals, which can provide immediate guidance on the best action
to take (or not take) should the person suffer a cardiac arrest. The decision can be
made in advance by a capacitous patient who wishes to refuse CPR, or as a result
of high-quality, timely communication by a doctor with a patient and their
surrogate (unless the patient has requested confidentiality or only the surrogate
where the person lacks capacity) based on the futility of CPR or the balance of
benefits/burdens of CPR.b

CPR, cardiopulmonary resuscitation.
aThe International Consensus Definition of Advance Care Planning.67
bModified from the guideline document from the British Medical Association, Resuscitation Council (UK) and the Royal College of
Nursing.53
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communications.59–61 Even in congenital cardiac conditions
where risk factors for sudden cardiac death have been iden-
tified (e.g. tetralogy of Fallot), the mortality benefit of ICDs is
yet to be demonstrated.11

Expert statement The role of ICDs for primary or secondary
prevention remains unclear in PAH and a question for future
research. When contemplating ICD implantation, physicians
should consider the patient’s life expectancy (ideally
>1 year), their functional class (to be avoided in those in
functional Class IV who are not candidates for transplanta-
tion), and individualized risks of device complications and
anticoagulation.62 Hence, ICD insertion may not be appropri-
ate for many patients with advanced PAH-CHD. For patients
who have an ICD and are approaching the later stages of their
disease, discussions about ICD deactivation should form part
of ACP. These concepts should ideally be discussed at the
time of ICD implantation. In patients nearing EOL, ICD deacti-
vation should be part of the DNACPR discussion, when at-
tempts at CPR are considered inappropriate and HR-QoL is
the primary aim.63

Discussion

Early adoption of palliative care practices in patients with
PAH-CHD, including HR-QoL assessment and ACP, promotes
a holistic approach to care, which optimizes physical and emo-
tional well-being. Palliative care should be part of the training
of all PAH-CHD providers, who should address the palliative
care needs of their patients in close collaboration with pallia-
tive care specialists. A multidisciplinary approach to palliative
care for PAH-CHD patients can target intractable symptoms
and address complex issues, discordant patient–family goals,
and unrealistic expectations of prognosis or treatment
effects.40 Integrating palliative care strategies into the ongo-
ing, active management of PAH-CHD patients challenges the
concept of palliative care as an EOL intervention. Instead, it
allows the provision of continuous, high-quality parallel
planning during the gradual shift from life-prolonging therapy
towards palliation.

In this review, we provide expert opinion on important
topics relating to palliative care in PAH-CHD, based on the
findings of a systematic review of published studies. Palliative
care remains an underutilized resource in this population, and
barriers to effective palliative care adoption and utilization
still need to be overcome. Education of existing healthcare
providers and empowerment of patients through an open di-
alogue is key to capitalize on available resources. Frequent
discussions about current milestones and future goals, with
appropriately timed ACP conversations, encourage timely
shared decision making. PAH-CHD specialists need to be
aware of available palliative care resources and must be able
to perform parallel planning when escalating PAH therapies,

considering referral to transplantation, preventing and ag-
gressively treating complications that may arise, but should
also ensure that their treatment choices do not weigh heavily
on the QoL of the patient.

Ultimately, this young, highly complex patient group does
not fit the mould of many other disease groups requiring pal-
liative care input, and existing palliative care pathways and
guidelines should be combined and refined, based on our un-
derstanding of the pathophysiology and management of
PAH-CHD, in order to optimize patient care from a prognostic
and HR-QoL point of view.

Study limitations

This body of work has important limitations, primarily related
to the limited evidence in terms of the number of papers and
quality of evidence on HR-QoL measures and palliative care
interventions in this group of patients. The primary scope of
the search was to inform expert opinion rather than to pro-
vide a completely evidence-based recommendation. There
is urgent need for research in this area, as demonstrated by
the scarcity of evidence on this important clinical topic.

Conclusions

Pulmonary arterial hypertension associated with congenital
heart disease is a life-limiting condition with a high symptom
burden and reduced HR-QoL. Improving palliative care provi-
sion in this complex group of patients involves better educa-
tion, treatment coordination, and direction of resources.
Palliative care should be a collaborative effort between
PAH-CHD experts and palliative care specialists, provided in
centres with adequate expertise in the management of both
PAH and CHD. The paucity of studies on HR-QoL and palliative
care in PAH-CHD calls urgently for multicentre collaboration
and hypothesis-driven research to further guide clinical
practice.
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