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ABSTRACT
Objective To bring together patients, parents, charities 
and clinicians in a Priority Setting Partnership to establish 
national clinical priorities for research in children and 
adults with congenital heart disease.
Methods The established James Lind Alliance 
methodology was used to identify and prioritise research 
on the management of congenital heart disease, focusing 
on diagnosis, treatment and outcomes. An initial open 
survey was used to gather potential uncertainties which 
were filtered, categorised, converted into summary 
questions and checked against current evidence. In a 
second survey, respondents identified the unanswered 
questions most important to them. At two final workshops, 
patients, parents, charities and healthcare professionals 
agreed the top 10 lists of priorities for child/antenatal and 
adult congenital heart disease research.
Results 524 respondents submitted 1373 individual 
questions, from which 313 out of scope or duplicate 
questions were removed. The remaining 1060 questions 
were distilled into summary questions and checked 
against existing literature, with only three questions 
deemed entirely answered and removed. 250 respondents 
completed the child/antenatal survey (56 uncertainties) 
and 252 completed the adult survey (47 uncertainties). 
The questions ranked the highest by clinicians and non- 
clinicians were taken forward to consensus workshops, 
where two sets of top 10 research priorities were agreed.
Conclusions Through an established and equitable 
process, we determined national clinical priorities for 
congenital heart disease research. These will be taken 
forward by specific working groups, a national patient and 
public involvement group, and through the establishment 
of a UK and Ireland network for collaborative, multicentre 
clinical trials in congenital heart disease.

INTRODUCTION
Congenital heart disease (CHD) is the most 
common type of birth defect, affecting 13 
children born every day in the UK,1 but only 
around half are detected on routine antenatal 

screening.2 Many children require open heart 
surgery or other intervention, often within 
the first year of life and survival continues 
to improve2 3; yet early morbidities remain 
common after surgery4 and infants have an 
ongoing risk of death following discharge.5 
Nowadays around 97% of children born with 
CHD are expected to survive into adulthood6 
and there are estimated to be over 250 000 
adults living with CHD in the UK,7 including 
an emerging population with conditions 
that previously were rarely compatible with 

WHAT IS ALREADY KNOWN ON THIS TOPIC
 ⇒ There is a lack of evidence to inform clinical 
decision- making in children and adults with con-
genital heart disease. Priority Setting Partnerships 
provide an equitable mechanism for identifying 
and prioritising research that is important to pa-
tients, their families and clinicians, through shared 
decision- making.

WHAT THIS STUDY ADDS
 ⇒ Through an established, multistakeholder, consen-
sus development process, this partnership deter-
mined national priorities for research in children 
and adults with congenital heart disease, providing 
a platform for conducting the research that matters 
most to those who may directly benefit.

HOW THIS STUDY MIGHT AFFECT RESEARCH, 
PRACTICE OR POLICY

 ⇒ This work will provide a catalyst for collaborative 
congenital heart disease research in the United 
Kingdom. A national strategy has been developed to 
address the priorities, including the establishment of 
a UK and Ireland network for conducting multicentre 
studies, especially clinical trials, a national patient 
and public involvement group, and specific working 
groups focusing on one or more related priorities.
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survival, presenting new diagnostic and therapeutic chal-
lenges. Almost all patients require lifelong follow- up in 
specialist clinics to manage their unresolved burden of 
disease8; many develop late complications related to their 
condition or previous procedures, and have an ongoing 
need for increasingly hazardous reinterventions, to treat 
recurrent or progressive lesions, or replace prosthetic 
implants such as valves, conduits or pacemakers. Uncer-
tainty over further interventions and long- term outlook 
may contribute to increased levels of anxiety, depression 
and other mental health issues in CHD.9 While a growing 
number are living with CHD into their 60s and beyond, 
developing acquired morbidities and senescence,10 long- 
term survival remains reduced compared with the general 
population, especially in those with uncorrected, palli-
ated, complex or cyanotic heart conditions, with heart 
failure the most common cause of premature death.11

There is a lack of evidence to inform clinical decision- 
making in children and adults with CHD. The Cochrane 
Library contains fewer than 20 reviews on CHD topics,12 
and there is a need for high- quality, multicentre clinical 
trials that answer important questions to improve their 
daily lives and outcomes.13 The British Heart Foundation 
(BHF) identified that ‘we urgently need research break-
throughs to ensure survivors (of CHD) lead longer and 
healthier lives’.14

The James Lind Alliance (JLA) is a non- profit- making 
initiative, established in 2004 and coordinated by the 
National Institute for Health and Care Research (NIHR), 
to bring together patients, carers and clinicians as equals in 
a Priority Setting Partnership (PSP).15 Through a defined 
method with shared decision making,16 PSPs identify and 
prioritise unanswered questions for research, or evidence 
uncertainties, providing a platform for researchers and 
funders to prioritise the research that matters most to 
research beneficiaries. We, therefore, brought together 
patients with lived experience of CHD, parents, national 
charities and healthcare professionals in the UK to form 
the national Congenital Heart Disease PSP.

METHODS
This process was conducted with reference to the JLA 
Guidebook (V.10, March 2021)16 and reported in accord-
ance with the REPRISE guideline (see online supple-
mental materials).17 18 A steering group of stakeholders 
with a wide range of lived experiences or professional 
interests in CHD, including patients, parents, chari-
ties and healthcare professionals was formed (see the 
Acknowledgements section) and agreed a protocol (see 
online supplemental materials). The scope of the PSP 
was collectively defined as: ‘The management of CHD 
throughout life, including prior to birth, focusing on:

 ► Diagnosis, during pregnancy or after birth.
 ► Treatment (medical therapy, catheter intervention, 

surgery including mechanical support and transplan-
tation, lifestyle or psychosocial intervention).

 ► Outcomes of the conditions and/or treatments and 
the impact on patients and their families, including 
the physical, psychological and social effects of living 
with CHD.’

The PSP excluded from its scope questions about non- 
management- related aspects of CHD, such as aetiology or 
non- clinical genetics, acquired heart disease, other than 
occurring in the context of CHD, and other comorbidi-
ties, such as non- cardiac aspects of associated syndromes.

We worked with national charities and professional 
bodies throughout the process, including survey dissem-
ination and workshop recruitment (see the acknowl-
edgements section). The project was funded by a 
philanthropic donation, and the funder had no influ-
ence on determining the final list of priorities. The 
steering group anticipated that parents may be the most 
engaged group, as found in a previous national prioritisa-
tion exercise19 and noted that there are more healthcare 
specialists working with children with CHD than with 
adults. To protect potential priorities for the growing 
population of adults living with CHD, we, therefore, split 
the process into parallel child/antenatal and adult tracks 
at the prioritisation stage. The process comprised four 
stages, namely: (1) initial survey to gather uncertainties; 
(2) data processing and evidence checking; (3) interim 
prioritisation surveys and (4) final priority setting work-
shops. The steering group met regularly via Zoom video 
conferencing to oversee the process.

Initial survey
A cross- sectional, self- administered, public survey was 
conducted using REDCap. Respondents were asked: 
‘What questions would you like to see answered by 
future research, relating to the diagnosis, treatment or 
outcomes of congenital heart disease?’ and invited to 
pose up to three questions. To understand the profile 
of respondents and any gaps, demographic data were 
collected on age, gender, ethnicity and role: patient, 
parent, other relative, healthcare professional, charity,or 
other. Respondents were asked to provide their name 
and email address to allow recontact. A link to the online 
survey was disseminated by our partner organisations via 
email, newsletters and social media, and promoted via a 
Facebook page (congenitalPSP) and twitter handle (@
congenitalPSP) using the hashtag #CHDpriorities. The 
project website (www.birmingham.ac.uk/congenital-psp) 
contained detailed information about the partnership, 
process, partners and steering group.

The steering group recognised that South Asian 
and Black communities in the UK are disproportion-
ately affected by CHD,20 with double the incidence of 
severe and complex defects associated with a high infant 
mortality, compared with the White population.21 The 
proportion unable to ‘speak English well’ is higher 
among those of South Asian ancestry (Asian- Indian 
7.4%, Asian- Pakistani 11.2%, Asian- Bangladeshi 16.2%) 
than those of Black ancestry (Black- Caribbean 0.3%, 
Black- African 3.8%).22 To facilitate engagement with this 
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population, the survey was translated into Urdu, Bengali, 
Gujarati and Hindi, with input from the Centre for Ethnic 
Health Research, along with English, Welsh and Polish, 
the most commonly spoken immigrant language in the 
UK,22 and made available to download, print and return 
via a Freepost address. Posters in five languages with a 
quick response (QR) code link to the online survey were 
distributed via community networks and mosques, and 
the printed survey was handed out to targeted demo-
graphics during clinic appointments. The PSP Lead 
also appeared on Living the Life on the Islam Channel, 
a prime- time contemporary lifestyle television show, to 
promote the survey among Muslim communities.
Data processing and evidence checking
Anonymised responses were collated and tagged as rele-
vant to children, adults or both. Submissions identified 

as out of scope by the steering group were removed. 
The remaining questions were aggregated into project- 
specific categories devised by the Information Specialist, 
in consultation with the PSP Lead. Indicative summary 
questions were formed from these categories by steering 
group members, working in clinician/non- clinician pairs 
(following practice sessions facilitated online during two 
steering group meetings); using an iterative process, 
similar or overlapping questions were combined to form 
summary questions and reworded into plain, consistent 
language. The steering group reviewed and approved the 
final list of questions.

A literature search was conducted to identify guidelines 
and systematic reviews published within the last 5 years 
(see online supplemental materials), to check whether 
summary questions had been fully or partially answered. 

Table 1 Roles of survey respondents and workshop participants

Role, n (%)
Initial survey
(n=524)

Child/antenatal 
prioritisation survey
(n=250)

Adult prioritisation 
survey
(n=252)

Workshop 
(n=39)*

Patients with CHD 133 (25.4) 36 (14.4) 151 (59.9) 9 (23)

  <16 years 24 (4.5) 18 (7.2) 0 0

  ≥16 years 109 (20.8) 18 (7.2) 151 (59.9) 9 (23)

Parents 247 (47.1) 105 (42.0) 28 (11.1) 8 (21)

  Mothers 227 (43.3) 95 (38.0) 25 (9.9) 7 (18)

  Fathers 20 (3.8) 10 (4.0) 3 (1.2) 1 (3)

Other family members 7 (1.3) 5 (2.0) 3 (1.2) 0

Charities† 0 3 (1.2) 2 (0.8) 1 (3)

Healthcare professionals 135 (25.8) 101 (40.4) 68 (27.0) 21 (54)

  Paediatric/fetal cardiologists 21 (4.0) 29 (11.6) 5 (2.0) 3 (8)

  Adult congenital cardiologists 18 (3.4) 1 (0.4) 27 (10.7) 5 (13)

  Congenital cardiac surgeons 21 (4.0) 10 (4.0) 9 (3.6) 6 (15)

  Paediatricians/neonatologists with 
expertise in cardiology

5 (1.0) 7 (2.8) 0 0

  Cardiac anaesthetists 7 (1.3) 5 (2.0) 1 (0.4) 0

  Paediatric/adult Intensivists 11 (2.1) 17 (6.8) 2 (0.8) 0

  Paediatric nurses 18 (3.4) 14 (5.6) 1 (0.4) 3 (8)

  Adult congenital nurses 7 (1.3) 0 8 (3.2) 1 (3)

  Clinical perfusionists 5 (1.0) 6 (2.4) 4 (1.6) 1 (3)

  Other 22 (4.4)‡ 12 (4.8)§ 7 (2.8)¶ 2 (5)**

Unknown 2 (0.4) – – –

*Eleven confirmed participants were unable to attend: 4 parents, 2 patients, 1 adult congenital nurse, 1 clinical psychologist, 1 neonatologist 
with expertise in cardiology, 1 paediatric intensivist, 1 physiotherapist.
†Some charities responded or attended in a personal capacity as parents or patients.
‡Twenty- two respondents: 4 CHD researchers, 4 physiotherapists, 3 cardiac physiologists, 2 clinical psychologists, 2 echocardiographers, 
1 adult cardiac surgeon, 1 adult cardiologist, 1 cardiac pharmacist, 1 general practitioner, 1 paediatric dentist, 1 paediatric dietician, 1 
radiologist.
§Twelve respondents: 3 paediatric dieticians, 2 cardiac physiologists, 2 echocardiographers, 1 clinical scientist, 1 general practitioner, 1 
obstetrician, 1 paediatric pharmacist, 1 surgical care practitioner.
¶Seven respondents: 4 adult cardiologists, 2 physiotherapists, 1 cardiac physiologist, 1 clinical psychologist, 1 echocardiographer, 1 general 
practitioner, 1 pulmonary hypertension pulmonologist.
**Two participants: 1 clinical psychologist, 1 non- ACHD cardiologist.
ACHD, adult congenital heart disease.
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They were considered to be unanswered if a there was 
no definitive study or systematic review evidence, or 
recent guidelines concluded that there was insufficient 
evidence. The resulting longlist of confirmed uncertain-
ties were taken forward to one or both interim prioritisa-
tion surveys.

Interim prioritisation surveys
Two second surveys, one child/antenatal and one adult, 
were conducted in English using Survey Monkey, which 
allowed uncertainties to be presented in a random order, 
to avoid preferencing of questions at the top. A link to the 
online survey was disseminated through partner organi-
sations and directly to those who had provided an email 
address in the initial survey. Respondents were asked to 
select all questions that were important to them, and from 
these, to choose up to 10 of the most important. Demo-
graphic data were collected, and respondents were asked 
to provide their name, email address and reasons if inter-
ested in taking part in a workshop. Completed responses 
were collated and ranked according to frequency of 

prioritisation by clinicians and non- clinicians, and the 
highest ranked questions by each group were taken 
forward.

Final priority setting workshops
Two workshops were conducted, one child/antenatal 
and one adult, involving patients, parents, charities and 
healthcare professionals. Recruitment used a targeted 
phased approach through survey respondents and partner 
organisations to seek non- clinician participation with a 
range of conditions/backgrounds and clinical representa-
tion with a breadth of CHD expertise from centres across 
the UK and Ireland, aiming for equal numbers of each. 
Participants were provided with the shortlist of uncertain-
ties and a glossary (see online supplemental materials) in 
advance. Three experienced JLA advisors facilitated the 
discussions to build consensus towards the final top 10 
priorities using an adapted nominal group technique.16 
Participants were divided into three small groups, each 
containing a mix of roles, experience and location, 
and ensuring that patients/parents were not grouped 

Table 2 Demographics of patient, parent and other family survey respondents and workshop participants

Demographic, n (%)
Initial survey
(n=387)

Child/antenatal 
prioritisation survey
(n=146)

Adult prioritisation 
survey
(n=182)

Workshop 
(n=17)

Age group

  0–10 years 14 (3.6) 22 (15.1) 0 –

  11–15 years 10 (2.6) 4 (2.7) 0 –

  16–20 years 17 (4.4) 3 (2.1) 13 (7.1) 4 (24)

  21–35 years 159 (41.1) 42 (28.8) 58 (31.9) 5 (29)

  36–50 years 127 (32.8) 61 (41.8) 56 (30.8) 5 (29)

  51–65 years 53 (13.7) 12 (8.2) 49 (26.9) 3 (18)

  65+ years 6 (1.6) 2 (1.4) 6 (3.3) 0

  Prefer not to say 1 (0.3) 0 0 –

Gender

  Female 325 (84.0) 121 (82.9) 142 (78.0) 13 (76)

  Male 59 (15.2) 25 (17.1) 39 (21.4) 3 (18)

  Other 0 0 1 (0.5) 1 (6)

  Prefer not to say 3 (0.8) 0 0 –

Ethnicity

  Arab or British Arab 3 (0.8) 1 (0.7) 0 0

  Asian or British Asian* 17 (4.4) 4 (2.7) 7 (3.8) 2 (12)

  Black or Black British† 2 (0.5) 1 (0.7) 2 (1.1) 0

  Chinese or British Chinese 2 (0.5) 0 0 0

  White British or White Irish 335 (86.6) 128 (87.7) 155 (85.2) 14 (82)

  Any other White background 15 (3.9) 8 (5.5) 12 (6.6) 0

  Mixed/other 8 (2.1) 3 (2.1) 5 (2.7) 1 (6)

  Prefer not to say 5 (1.3) 1 (0.7) 1 (0.5) –

*Asian: Indian or British Indian, Pakistani or British Pakistani, Bangladeshi or British Bangladeshi, any other Asian background.
†Black: African or Black British African, Caribbean or Black British Caribbean, any other Black background.
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with their direct healthcare providers. Groups worked 
together through three discussion and ranking exercises, 
interspersed with feedback from the other groups, with 
a whole group session to agree a final ranking, including 
the top 10 list for each workshop. All participants were 
reimbursed for travel expenses and patient/parents were 
paid an honorarium.

RESULTS
The initial online steering group meeting was held on 
16 March 2021, with 12 further online meetings held 
approximately every 6 weeks throughout the process.

Initial survey
The initial survey was open from 29 June 2021 to 15 
October 2021. A total of 524 individuals completed the 
survey, of whom 387 (73.9%) were patients or family 
members (tables 1–2). Most responses were submitted 
online, with one paper response in English via the Free-
post address but none using the translated surveys.

Data analysis
Respondents submitted 1373 questions, of which 3 were 
duplicated and 310 were deemed to be out of scope, 
mostly relating to causes of CHD (figure 1); examples of 
submitted questions are available on JLA website (https://
www.jla.nihr.ac.uk/priority-setting-partnerships/congen-
ital-heart-disease/). The remaining 1060 questions were 
reviewed by the steering group to generate 59 child/
antenatal and 49 adult summary questions. These were 
individually checked against the existing literature; three 
child/antenatal and two adult questions were deemed 
fully answered and removed (see online supplemental 

materials), leaving 56 child/antenatal and 47 adult 
uncertainties to progress to the next stage.

Interim prioritisation surveys
The second surveys were open from 21 March 2022 to 
20 May 2022. A total of 446 (85.1%) respondents had 
provided a valid email address in the initial survey and 
were contacted directly. A total of 250 respondents 
completed the child/antenatal survey and 252 completed 
the adult survey, of whom 146 (58.4%) and 182 (72.2%), 
respectively, had lived experience of CHD (tables 1 
and 2). The full list of questions and interim rankings 
is provided in online supplemental materials. The top 
15 questions ranked by clinicians and/or non- clinicians 
were taken forward to each workshop, along with two 
additional questions highly ranked by both groups in the 
adult survey, providing 26 uncertainties for each work-
shop. The top ranked questions for young people, fathers 
and ethnic minority respondents were all included.

Final priority setting workshops
Workshops were held in person in central Birmingham, 
UK on 23 June 2022 and 24 June 2022. These were 
attended by 39 participants: 21 healthcare professionals 
and 18 non- clinicians, including 9 young people/adults 
living with CHD, 8 parents of children with CHD and 
1 non- patient/parent national charity representative 
(tables 1 and 2). An additional 11 delegates had agreed 
to attend but withdrew at short notice due to new 
COVID- 19 infection, family illness or travel disruption 
caused by national rail strikes. Healthcare professionals 
with a breadth of interests and expertise from all eleven 
tertiary CHD programmes in the UK and Ireland were 
invited, of which nine were represented at one or both 
workshops (see the Acknowledgements sectoion). There 
was excellent engagement from all participant groups, 
with moving personal stories and passionate informed 
debate; consensus was reached relatively quickly on both 
days, as shown by the interim small group rankings in 
online supplemental materials. The final top 10 national 
research priorities agreed at the workshops are shown in 
tables 3 and 4.

DISCUSSION
Prioritisation of research through consultation with those 
affected by or caring for those with a disease ensures that 
it remains directly relevant to improving their lives.15 In 
this endeavour, we established national clinical priorities 
for research in children and adults with CHD by engaging 
with patients, parents, national charities and healthcare 
professionals. Our findings are important because they 
enable all stakeholders to focus on the questions which 
matter most to the end users of research and will be publi-
cised widely to inform the direction of CHD research.

CHD is a lifelong condition, and the research priorities 
identified in this study reflect that journey: from antenatal 
screening, through reducing the frequency and impact 
of interventions, to treatments for advanced heart failure 

Figure 1 Flow diagram through the Priority Setting 
Partnership process: from submitted questions, to summary 
questions, to uncertainties, to priorities. CHD, congenital 
heart disease.
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and life expectancy. Many encompass holistic outcomes, 
looking beyond early mortality to improve the quality of 
survivorship and reduce the impact of living with CHD. 
They cover a wide range of research areas including 
surgery, catheter interventions, intensive care, antenatal 
screening, psychology, cardio- obstetrics, electrophys-
iology, epidemiology, bioinformatics, pharmacology, 
technology, bioengineering and transplantation. While 
diverse methodologies will be required to address these 
priorities, including qualitative studies, database analysis 
and translational research, many are well suited to clin-
ical trials. Six priorities on each list are derived from the 
same summary questions, triangulating and emphasising 

their importance to both groups, and translating into 
14 distinct priorities: 4 child/antenatal- specific, 4 adult- 
specific and 6 throughout life.

A recent PSP was conducted in adult cardiac surgery 
for acquired disease23 but our PSP is the first time that 
the JLA process has been applied to CHD, thereby giving 
patients and their families an equal voice to clinicians.16 
Several previous studies have identified research priori-
ties in CHD, mostly in adults but with limited patient and 
public involvement (PPI). Cotts et al compiled a list of 
45 questions and conducted an international survey of 
adult CHD providers to identify 10 priority questions, 
with limited input from patient groups24; unsurprisingly, 

Table 3 Top 10 national priorities for research in child/antenatal congenital heart disease (CHD)

Rank Priority for research

1 How can damage to organs (eg, heart, brain, lung, kidney, bowel) during heart surgery in children with CHD be minimised to reduce 
complications, especially in those who require multiple operations?

2 How can prenatal and postnatal screening strategies (eg, scans, pulse oximetry, novel techniques) be improved to achieve greater accuracy, 
avoid late diagnosis and reduce complications from CHD?

3 What are the effects of CHD, low oxygen saturations and interventions on brain development and behavioural outcomes, and how can these 
be improved?

4 How can the frequency or need for reoperations be reduced for people with CHD (eg, improved valve/conduit longevity or that grow with the 
patient)?

5 How can technology be used to deliver personalised care and improve outcomes in CHD (eg, artificial intelligence, 3D printing, genomics, 
stem cells, organ regeneration)?

6 What is the impact of living with CHD on mental health in children and how can this be improved through access to psychological support 
and other therapies?

7 What is the impact of living with CHD on quality of life in children and how can this be improved?

8 How can less invasive interventions be performed for CHD with the same outcomes as open- heart surgery?

9 How can the longevity of the Fontan circulation be prolonged and the impact of complications (eg, liver, protein- losing enteropathy, renal, 
endocrine, fertility) be reduced?

10 What are the long- term outcomes and life expectancy of children born with CHD?

Table 4 Top 10 national priorities for research in adult congenital heart disease (CHD)

Rank Priority for research

1 How can less invasive interventions be performed for CHD with the same outcomes as open- heart surgery?

2 How can the longevity of the Fontan circulation be prolonged and the impact of complications (eg, liver, protein- losing enteropathy, renal, 
endocrine, fertility) be reduced?

3 What is the impact of living with CHD on mental health in adults and how can this be improved through access to psychological support and 
other therapies?

4 How can technology be used to deliver personalised care and improve outcomes of those with CHD (eg, artificial intelligence, 3D printing, 
genomics, stem cells, organ regeneration)?

5 What are the risks and limitations associated with pregnancy, childbirth and motherhood for women with CHD, and what information and 
support is available?

6 What are the best treatment strategies for heart failure in adults with CHD, in particular those with a systemic right ventricle?

7 How can the management of arrhythmias, including sudden cardiac death, in adults with CHD be improved?

8 How can the indications, timing of referral and outcomes of transplantation and long- term mechanical support in adults with CHD be 
improved?

9 What is the impact of living with CHD on quality of life in adults and how can this be improved?

10 How can the frequency or need for reoperations be reduced for people with CHD (eg, improved valve/conduit longevity or that grow with the 
patient)?
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the priorities were more specific and medically focused 
research questions. Helm et al conducted an online 
survey of adult patients with four specific conditions, 
their relatives and physicians in Germany to prioritise 
predetermined research topics.25 While the topics were 
less well defined, many were similar to the priorities we 
identified, including arrythmias and sudden death, preg-
nancy, mental health, Fontan failure, reoperations and 
heart failure. In the USA, Gurvitz et al reported the find-
ings of a multidisciplinary working group composed of 
researchers in adult CHD and related fields, and one 
PPI representative, ‘recognising the importance of the 
patient perspective in research efforts’.26 Some of the 
priority topics identified were similar to our PSP, such 
as mechanical circulatory support/transplantation, 
sudden cardiac death, late outcomes of single ventricle 
heart conditions, mental health and pregnancy. Finally, 
Drury et al19 conducted a UK national study to identify 
research priorities in single ventricle heart conditions, 
involving patients, parents, healthcare professionals, 
researchers and charities. Priorities included prolonging 
the longevity of the Fontan circulation, brain develop-
ment, heart failure, pregnancy, transplantation and use 
of new technology.

By defining national clinical priorities for research, we 
intend that this PSP will be transformative for collabora-
tive CHD research in the UK.27 A national strategy has 
been developed to address these priorities, with endorse-
ment from our national charity and professional part-
ners, and includes establishing:

 ► A UK and Ireland network for conducting multicentre 
studies, similar to the Paediatric Heart Network,28 
focusing on clinical trials that address the priorities 
and have the potential to change clinical practice. It 
will use existing infrastructure such as the BHF Clin-
ical Research Collaborative, NIHR Clinical Research 
Networks and established Clinical Trials Units with 
expertise in multi- centre paediatric, interventional 
and surgical trials.

 ► A national CHD PPI group, composed of engaged 
patient, parent and charity members, who will 
actively contribute to the development, conduct and 
reporting of research.

 ► Working groups focusing on one or more related 
priorities, comprising clinicians, researchers and PPI 
members, and overseen by the network. Their role 
will be to translate the priorities into specific research 
questions, lead project development and coordinate 
funding applications. NIHR recognises the impor-
tance of the JLA process and have established rolling 
calls across their funding programmes dedicated to 
studies that address priorities identified by PSPs.29

The strengths of this project include the use of a 
recognised, equitable and robust process for deter-
mining national research priorities, good engagement 
with stakeholder groups throughout the process, and 
broad representation of backgrounds, interests and 
centres at the workshops. A clear consensus between 

groups emerged rapidly during both workshops and the 
top 10 have appeal across the clinical spectrum. While 
there was overlap between the two lists, the top three 
child/antenatal priorities are paediatric- specific, while 
the adult- specific priorities are lower down and may have 
been squeezed out if conducted as a single process. Split-
ting at the interim prioritisation stage therefore fulfilled 
its role of protecting adult- specific priorities but may have 
inadvertently marginalised questions related to transi-
tion. While rail strikes disrupted attendance on both 
days, PPI attendance payments and reimbursement for 
expenses, in line with national standards, widened access 
and participation in the workshops.

There were several limitations. We explicitly focused on 
clinical priorities to maximise the potential for transla-
tion into clinical trials with potential patient benefit in 
the short term to medium term; however, by excluding 
non- management related uncertainties, such as causes of 
CHD, we dismissed the major translational impact which 
these more fundamental questions may have for future 
generations. We sought responses only from those living 
in the UK and working in the National Health Service, 
potentially limiting its international applicability. Despite 
extensive efforts to engage with ethnic minority commu-
nities, there were few responses by those of South Asian 
or Black ancestry, and only three non- White British/
Irish patients or parents attended the workshops; this has 
been observed in other PSPs30 and will be explored in 
a separate paper. Similarly, fathers were relatively under- 
represented in both the surveys and workshops.

In conclusion, we brought together patients, their 
families, charities and healthcare professionals in a PSP 
to determine UK national priorities for research in CHD 
using an established shared decision- making process. 
This partnership provides a unique opportunity for the 
UK CHD community to develop collaborative research, 
through a national strategy to address the priorities 
including a network for multicentre clinical trials, a 
national PPI group and working groups to translate the 
most important questions into studies that can have an 
impact on patient care and improve outcomes.
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SUPPLEMENTARY MATERIALS 

 

Evidence checking process 

A literature search was conducted to identify guidelines and systematic reviews published 
within the last five years using generic CHD text and index terms. The following sample 
strategy was used and modified as necessary for the different databases, with inclusion of 
corresponding index terms when available. 

1. (heart adj2 (defect* or abnormal* or malform*)) 
2. (congenital adj2 (heart or cardiac or cardio*)) 
3. OR/1 to 2 

The results were used for the evidence check against the bulk of the questions. When a 
question referenced a specific condition within the CHD umbrella, a further search was carried 
out using terms specific to that particular condition. 

The following sources were searched: 

Clinical guidelines:  

• National Institute for Health and Care Excellence (NICE) 
• Scottish Intercollegiate Guidelines Network (SIGN) 
• PubMed, using filter: guidelines only 
• Royal College of Paediatrics and Child Health, European Society of Cardiology, 

American Heart Association 

Systematic Reviews (last 5 years): 

• Cochrane Database of Systematic Reviews 
• Epistemonikos 
• PubMed, using filter: systematic reviews only  

We also consulted with experts on the Steering Group to identify key papers or guidance and 
carried out citation searches. 
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Questions deemed fully answered and removed during evidence checking 

Question 1. What are the outcomes of heart transplantation across all UK centres? (both) 

Evidence: National report on cardiothoracic organ transplantation, including adult and 
paediatric heart transplantation, with outcomes reported at 30 days, 90 days, 1 year, and 5 
years from all 7 UK centres. 

Source: NHS Blood and Transplant. Annual report on Cardiothoracic Organ Transplantation. 
Report for 2019/2020 (1 April 2010 – 31 March 2020). https://www.odt.nhs.uk/statistics-and-
reports/organ-specific-reports/ [accessed March 2022]. 

 
Question 2. What are the outcomes of staged management of hypoplastic left heart syndrome 
across all UK centres? (child/antenatal) 

Evidence: National study describing the long-term outcomes, treatment pathways and risk 
factors for patients diagnosed with hypoplastic left heart syndrome (HLHS) born between 2000 
and 2015 in England and Wales, using data from the National Congenital Heart Disease Audit. 
Additional perioperative outcomes from Scotland and Ireland available from NCHDA report. 

Sources: Rogers L, Pagel C, Sullivan ID et al. Interventions and Outcomes in Children With 
Hypoplastic Left Heart Syndrome Born in England and Wales Between 2000 and 2015 Based 
on the National Congenital Heart Disease Audit. Circulation 2017;136(18):1765-7. 

National Congenital Heart Disease Audit (NCHDA). https://www.nicor.org.uk/wp-
content/uploads/2021/10/NCHDA-Domain-Report_2021_FINAL.pdf [accessed March 2022]. 

 
Question 3. What are the outcomes of surgery for CHD across all UK centres? (both) 

Evidence: The National Congenital Heart Disease Audit (NCHDA) was set up in 2000 as the 
Central Cardiac Audit Database (CCAD for Congenital Heart Disease) to assess patient 
outcomes after therapeutic paediatric and congenital cardiovascular procedures (surgery, 
transcatheter and electrophysiological interventions) at all centres in the UK and the Republic 
of Ireland (since 2012) as well as the success of antenatal screening. The audit focuses on 
monitoring activity levels by compiling outcomes following congenital cardiovascular 
procedures with the aim to contribute to quality assurance (QA) and development of care. 

Source: National Congenital Heart Disease Audit (NCHDA). https://www.nicor.org.uk/wp-
content/uploads/2021/10/NCHDA-Domain-Report_2021_FINAL.pdf [accessed March 2022]. 
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Supplementary Table 1. Child/antenatal interim prioritisation survey results. 

Rank Question 
HCP 

rank 

Non-

HCP 

rank 

Average 

rank 
Combined 

rank 
Progress 

1 
What are the effects of CHD, low oxygen saturations, and interventions on brain 
development and behavioural outcomes, and how can these be improved? 

5 3 4 1 Yes 

2 
How can damage to organs (eg. heart, brain, lung, kidney, bowel) during heart 
surgery in children with CHD be minimised to reduce complications, especially in 
those who require multiple operations? 

2 11 6.5 4 Yes 

3 
How can pre- and post-natal screening strategies (eg. scans, pulse oximetry, novel 
techniques) be improved to achieve greater accuracy, avoid late diagnosis, and 
reduce complications from CHD? 

8 12 10 9 Yes 

4 What are the long-term outcomes and life expectancy of children born with CHD? 15 7 11 6 Yes 

5 
How can technology be used to deliver personalised care and improve outcomes 
in CHD (eg. artificial intelligence, 3D printing, genomics, stem cells, organ 
regeneration)? 

3 20 11.5 11 Yes 

6 
What is the impact of a child living with CHD on their parents, siblings and wider 
family, and what support (psychological, social, other) could be provided? 

22 2 12 3 Yes 

7= 
What lifestyle factors (e.g. exercise, diet, or other interventions) may improve 
health-related outcomes in children with CHD? 

19 6 12.5 5 Yes 

7= 
How can the longevity of the Fontan circulation be prolonged and the impact of 
complications (eg. liver, protein-losing enteropathy (PLE), renal, endocrine, fertility) 
be reduced? 

6 19 12.5 13 Yes 

9= 
What is the impact of living with CHD on mental health in children and how can this 
be improved through access to psychological support and other therapies? 

25 1 13 2 Yes 

9= 
What is the impact of living with CHD on quality of life in children and how can this 
be improved? 

19 7 13 7 Yes 

9= 
How can the frequency or need for reoperations be reduced for people with CHD 
(eg. improved valve/conduit longevity or that grow with the patient)? 

13 13 13 13 Yes 

12 
How can antenatal counselling of parents about the diagnosis and implications of 
CHD be improved? 

13 14 13.5 15 Yes 
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13 
What are the risk factors for complications following surgery for CHD in children 
and how can these be predicted (eg. genetics, biomarkers)? 

3 31 17 17 Yes 

14 
How can data be shared effectively and used to identify variations in CHD 
treatment, develop national guidelines and inform best practice (eg. national 
registries of rare diseases)? 

7 29 18 19 Yes 

15= 
What are the most appropriate anticoagulation strategies for children with different 
types of CHD? 

10 27 18.5 21 Yes 

15= 
What strategies around the time of surgery can improve short-term outcomes in 
children following surgery for CHD (eg. goal-directed therapy, enhanced recovery, 
neuromonitoring, anti-inflammatory drugs)? 

1 36 18.5 18 Yes 

17 
What are the best approaches to feeding in babies with CHD, to optimise growth, 
improve outcomes, and reduce parental distress? 

15 25 20 22 Yes 

18 
How can less invasive interventions be performed for CHD with the same outcomes 
as open-heart surgery? 

32 10 21 12 Yes 

19= 
How can the timing of surgery for CHD be improved to achieve better long-term 
outcomes? 

25 18 21.5 19  

19= 
What is the role of remote monitoring in CHD to reduce complications and optimise 
timing of interventions (eg. connected devices, home monitors, mobile apps)? 

11 32 21.5 24 Yes 

21 
What new procedures could offer better long-term outcomes than the Fontan 
circulation, including for those unsuitable for Fontan completion? 

22 23 22.5 24 - 

22= How can GPs and other healthcare professionals be better informed about CHD? 41 5 23 8 Yes 

22= 
What are the best ways to support mothers and babies with CHD in bonding and 
establishing/continuing breastfeeding, before and after surgery? 

25 21 23 23 - 

24 
How does the perception of themselves, their condition and treatments change in 
children with CHD as they become older, what influences this and how does it 
impact on their future healthcare? 

43 4 23.5 9 Yes 

25 
What is the role of genetic screening in people with CHD, their siblings and other 
family members? 

25 23 24 28  

26= 
What are the best treatment strategies for heart failure in children with CHD, in 
particular those with a systemic right ventricle? 

17 35 26 31 - 
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26= 
What are the barriers to conducting multi-centre clinical trials in CHD and how can 
they be overcome? 

11 41 26 31 Yes 

28 
What are the indications for extra-corporeal life support (ECLS) following surgery 
for CHD, how effective is it as a bridge to recovery, and what are the long-lasting 
effects? 

8 48 28 35 Yes 

29= 
How can children with CHD, their families, schools, and the wider public be better 
informed about the impact of living with CHD? 

48 9 28.5 15 Yes 

29= 
What is the impact of CHD on educational and employment attainments and how 
can these be improved? 

43 14 28.5 24 Yes 

29= 
What other health conditions are associated with CHD and how can these be best 
managed? 

43 14 28.5 24 Yes 

32 
How can paediatric-specific devices for CHD (eg. catheter technology, long-term 
mechanical support) be better developed and introduced to improve outcomes? 

25 34 29.5 34 - 

33= 
How can the communication and understanding of risks associated with CHD be 
improved? 

36 25 30.5 29 - 

33= 
What are the most important palliative care and end of life care needs for people 
with CHD and their families and how can these best be delivered? 

17 44 30.5 38 - 

35 
How can the development of pulmonary hypertension in children with CHD be 
predicted, prevented, diagnosed, and treated? 

25 37 31 40 - 

36 
How can the decision-making be improved on which patients would benefit from 
biventricular repair versus single ventricle pathway? 

21 43 32 40 - 

37 
How can holistic, integrated care for patients with CHD and their families be best 
provided across all stages, including transition to adult services? 

41 27 34 33 - 

38= 
What is the relationship between oral/dental care and long-term cardiovascular 
health in people with CHD? 

53 17 35 30 - 

38= 
How can the management of arrhythmias, including sudden cardiac death, in 
children with CHD be improved? 

37 33 35 37 - 

40 
What is the impact of dedicated, centralised programmes for the management of 
patients with complex CHD (eg. functionally single ventricle) from diagnosis 
through adulthood, on clinical outcomes and health economics? 

22 51 36.5 43 - 

41 What are the causes and potential treatments for leg pain in children with CHD? 54 21 37.5 35 - 
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42 
What are the best ways to prevent and treat endocarditis in children with different 
types of CHD and interventions? 

47 29 38 38 - 

43 
What is the role of prenatal interventions in improving the outcomes of those with 
CHD (eg. oxygen therapy, invasive catheter/surgical procedures)? 

31 46 38.5 42 - 

44 
How can the indications, timing of referral, and outcomes of transplantation and 
long-term mechanical support in children with CHD be improved? 

32 46 39 43 - 

45 
What are the functional outcomes of children who sustain morbidities following 
surgery for CHD? 

32 48 40 45 - 

46 
How can the diagnosis, treatment and outcomes of inherited cardiomyopathies be 
improved? 

32 51 41.5 46 - 

47 
What is the role of physiotherapy in the management and well-being of children 
with CHD? 

48 37 42.5 47 - 

48 
Do classifications of CHD based on heart function better predict health related 
outcomes, compared to conventional classifications based on anatomy? 

43 44 43.5 48 - 

49= 
What is the optimal treatment and timing of intervention in people with Ebstein 
anomaly? 

40 48 44 48 - 

49= 
What demographic factors (eg. race, sex, socioeconomic) affect the incidence and 
outcomes of CHD? 

37 51 44 48 - 

51= 
How can implantable pacemakers for CHD be improved to reduce need for re-
intervention (eg. durability, battery life)? 

52 37 44.5 48 - 

51= What is the best routine follow-up protocol for people with a Fontan circulation? 48 41 44.5 48 - 

53 
What is the impact of COVID-19 on children with CHD, their access to services and 
outcomes? 

54 37 45.5 53 - 

54 
What are the best treatment strategies for preterm babies with a large persistent 
arterial duct? 

37 56 46.5 54 - 

55 
What is the role of fenestration in the management of children with a Fontan 
circulation? 

48 54 51 55 - 

56 
How can the use of immunosuppressive drugs following heart transplant for CHD 
be improved? 

54 55 54.5 56 - 

 

Blue indicates group ranking 1-15, progressed to the workshop.  
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Supplementary Table 2. Adult interim prioritisation survey results. 

Rank Question 
HCP 

rank 

Non-

HCP 

rank 

Average 

rank 
Combined 

rank 
Progress 

1 
How can the management of arrhythmias, including sudden cardiac death, in adults 
with CHD be improved? 

2 9 5.5 8 Yes 

2= 
How can technology be used to deliver personalised care and improve outcomes 
of those with CHD (eg. artificial intelligence, 3D printing, genomics, stem cells, 
organ regeneration)? 

8 7 7.5 7 Yes 

2= 
What are the risks and limitations associated with pregnancy, childbirth, and 
motherhood for women with CHD, and what information and support is available? 

4 11 7.5 9 Yes 

4 
What is the impact of living with CHD on mental health in adults and how can this 
be improved through access to psychological support and other therapies? 

15 1 8 1 Yes 

5 
What lifestyle factors (e.g. exercise, diet, or other interventions) may improve 
health-related outcomes in adults with CHD? 

12 6 9 4 Yes 

6= What are the long-term outcomes and life expectancy of adults with CHD? 21 2 11.5 2 Yes 

6= 
How can the longevity of the Fontan circulation be prolonged and the impact of 
complications (eg. liver, protein-losing enteropathy (PLE), renal, endocrine, fertility) 
be reduced? 

2 21 11.5 13 Yes 

8= How can GPs and other healthcare professionals be better informed about CHD? 21 4 12.5 5 Yes 

8= 
What are the most appropriate anticoagulation strategies for adults with different 
types of CHD? 

12 13 12.5 14 Yes 

10 
What are the best treatment strategies for heart failure in adults with CHD, in 
particular those with a systemic right ventricle? 

1 29 15 10 Yes 

11= 
What is the impact of living with CHD on quality of life in adults and how can this 
be improved? 

26 5 15.5 6 Yes 

11= 
What is the optimal timing for pulmonary valve replacement in those with 
pulmonary regurgitation late after complete repair of tetralogy of Fallot? 

8 23 15.5 15 Yes 

13 
What is the role of remote monitoring in CHD to reduce complications and optimise 
timing of interventions (eg. connected devices, home monitors, mobile apps)? 

16 17 16.5 15 Yes * 
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14 
How can the frequency or need for reoperations be reduced for people with CHD 
(eg. improved valve/conduit longevity or that grow with the patient)? 

17 17 17 19 Yes * 

15 
What is the role of genetic screening in people with CHD, their siblings and other 
family members? 

20 15 17.5 15 Yes 

16 
What other health conditions are associated with CHD later in life and how can the 
risk of these be best managed? 

34 3 18.5 3 Yes 

17 
What are the late outcomes for adults living with a Fontan circulation and what is 
the role of transplantation and its alternatives, including novel therapies? 

4 34 19 19 Yes 

18 
How can data be shared effectively and used to identify variations in CHD 
treatment, develop national guidelines and inform best practice (eg. national 
registries of rare diseases)? 

12 27 19.5 21 Yes 

19 
What strategies around the time of surgery can improve short-term outcomes in 
adults following surgery for CHD (eg. prehabilitation, enhanced recovery, 
transfusion, physiotherapy)? 

17 23 20 23 - 

20 
What are the effects of CHD, low oxygen saturations, and interventions on brain 
development and behavioural outcomes, and how can these be improved? 

29 12 20.5 15 Yes 

21 
How can the timing of surgery for CHD be improved to achieve better long-term 
outcomes? 

26 16 21 21 - 

22= 
How can less invasive interventions be performed for CHD with the same outcomes 
as open-heart surgery? 

34 10 22 12 Yes 

22= 
How can the indications, timing of referral, and outcomes of transplantation and 
long-term mechanical support in adults with CHD be improved? 

4 40 22 27 Yes 

24 
What are the most important palliative care and end of life care needs for people 
with CHD and their families and how can these best be delivered? 

10 35 22.5 25 Yes 

25= 
How can adults with CHD, their families, employers, and the wider public be better 
informed about the impact of living with CHD? 

41 8 24.5 11 Yes 

25= 
How can the development of pulmonary hypertension in adults with CHD be 
predicted, prevented, diagnosed, and treated? 

21 28 24.5 27 - 

25= 
What is the impact of dedicated, centralised programmes for the management of 
patients with complex CHD (eg. functionally single ventricle) from diagnosis 
through adulthood, on clinical outcomes and health economics? 

7 42 24.5 33 Yes 
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28 
How can the long-term outcomes of people with CHD who had now historical 
procedures be improved (eg. Mustard operation)? 

21 29 25 29 - 

29 
What are the best ways to prevent and treat endocarditis in adults with different 
types of CHD and interventions? 

38 14 26 23 Yes 

30 
What are the barriers to conducting multi-centre clinical trials in CHD and how can 
they be overcome? 

10 44 27 39 Yes 

31 
What is the impact of CHD on educational and employment attainments and how 
can these be improved? 

38 17 27.5 26 - 

32 What is the best way to treat adults with CHD diagnosed later in life? 29 29 29 30 - 
33= What is the best routine follow-up protocol for people with a Fontan circulation? 26 35 30.5 31 - 

33= 
What is the relationship between oral/dental care and long-term cardiovascular 
health in people with CHD? 

44 17 30.5 31 - 

35= 
How can implantable pacemakers for CHD be improved to reduce need for re-
intervention (eg. durability, battery life)? 

41 23 32 33 - 

35= 
What is the optimal treatment and timing of intervention in people with Ebstein 
anomaly? 

17 47 32 45 - 

37 
What information and support can be provided to reduce social isolation in people 
with CHD? 

43 23 33 36 - 

38= 
How can the communication and understanding of risks associated with CHD be 
improved? 

32 35 33.5 33 - 

38= 
Should people with an abnormal course of a coronary artery, passing between the 
two main arteries but without any symptoms, be operated on? 

21 46 33.5 45 - 

40= 
How can holistic, integrated care for patients with CHD and their families be best 
provided across all stages, including transition to adult services? 

40 29 34.5 37 - 

40= 
What is the impact of COVID-19 on adults with CHD, access to services and 
outcomes? 

47 22 34.5 37 - 

42= 
What is the role of physiotherapy in the management and well-being of adults with 
CHD? 

34 38 36 39 - 

42= 
What demographic factors (eg. race, sex, socioeconomic) affect the incidence and 
outcomes of CHD? 

29 43 36 44 - 
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44= 
Do classifications of CHD based on heart function better predict health related 
outcomes, compared to conventional classifications based on anatomy? 

34 39 36.5 42 - 

44= 
What are the late consequences of coarctation of the aorta repaired during 
childhood and how can adult outcomes be improved? 

32 41 36.5 43 - 

46 What are the causes and potential treatments for leg pain in adults with CHD? 44 33 38.5 41 - 

47 
How can the use of immunosuppressive drugs following heart transplant for CHD 
be improved? 

44 45 44.5 47 - 

 

Blue indicates group ranking 1-15, progressed to the workshop. * indicates progression based on high combined ranking. 
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Supplementary Table 3. Child/antenatal workshop prioritisation by small groups, first round. 

Rank Question (abbreviated) G1 G2 G3 Combined 

1 Minimise organ damage during surgery to reduce complications, especially in multiple operations 1 1 3 5 
2 Pre- and post-natal screening strategies to improve accuracy, avoid late diagnosis, and reduce complications 5 3 2 10 
3 Effects of CHD, low oxygen saturations, and interventions on brain development and behaviour 8 2 4 14 
4 Reduce the frequency or need for reoperations 10 5 1 16 
5 Impact of living with CHD on mental health and access to psychological support and other therapies 3 4 14 21 
6 Technology to deliver personalised care and improve outcomes 2 13 10 25 
7 Less invasive interventions with same outcomes as open-heart surgery 9 16 5 30 
8 Long-term outcomes and life expectancy of children born with CHD 17 7 7 31 
9 Strategies around the time of surgery can improve short-term outcomes 4 11 16 31 
10 Impact on quality of life in children and how to improve 16 10 6 32 
11 Prolong longevity of the Fontan circulation and reduce complications 18 6 11 35 
12 Remote monitoring to reduce complications and optimise timing of interventions 7 8 23 38 
13 Children's perception changes as they become older 19 14 8 41 
14 Data sharing to identify variations in care, develop guidelines and inform practice 13 17 15 45 
15 Impact on parents, siblings and wider family, and provision of support 11 25 9 45 
16 Lifestyle factors to improve health-related outcomes 24 12 12 48 
17 Antenatal counselling of parents about diagnosis and implications 6 24 19 49 
18 Risk factors for complications following surgery 12 20 17 49 
19 Make everyone better informed about the impact of living with CHD 21 9 21 51 
20 Extra-corporeal life support (ECLS) following surgery, indications, bridge to recovery, and long-lasting effects 22 23 13 58 
21 Feeding in babies with CHD, to optimise growth, improve outcomes, and reduce parental distress 15 19 25 59 
22 Impact on educational and employment attainments 20 21 18 59 
23 Informing GPs and other healthcare professionals about CHD 25 15 20 60 
24 Anticoagulation strategies for children with different types of CHD 23 18 22 63 
25 Other health conditions associated with CHD and their management 14 26 26 66 
26 Overcoming barriers to multi-centre clinical trials 26 22 24 72 

 

Blue indicates group ranking 1-10, yellow 11-20, red 21-26. G, small group; GP, general practitioner. 
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Supplementary Table 4. Child/antenatal workshop prioritisation by small groups, second round. 

Rank Question (abbreviated) G1 G2 G3 Combined 

1 Minimise organ damage during surgery to reduce complications, especially in multiple operations 1 1 1 3 
2 Pre- and post-natal screening strategies to improve accuracy, avoid late diagnosis, and reduce complications 2 3 2 7 
3 Effects of CHD, low oxygen saturations, and interventions on brain development and behaviour 3 2 3 8 
4 Reduce the frequency or need for reoperations 5 4 4 13 
5 Technology to deliver personalised care and improve outcomes 6 6 6 18 
6 Impact of living with CHD on mental health and access to psychological support and other therapies 4 5 11 20 
7 Impact on quality of life in children and how to improve 9 10 5 24 
8 Less invasive interventions with same outcomes as open-heart surgery 7 11 7 25 
9 Prolong longevity of the Fontan circulation and reduce complications 10 7 8 25 
10 Strategies around the time of surgery can improve short-term outcomes 11 9 10 30 
11 Long-term outcomes and life expectancy of children born with CHD 15 8 9 32 
12 Remote monitoring to reduce complications and optimise timing of interventions 13 12 14 39 
13 Impact on parents, siblings and wider family, and provision of support 8 15 16 39 
14 Data sharing to identify variations in care, develop guidelines and inform practice 16 14 12 42 
15 Children's perception changes as they become older 14 13 15 42 
16 Lifestyle factors to improve health-related outcomes 12 16 17 45 
17 Risk factors for complications following surgery 18 18 13 49 
18 Antenatal counselling of parents about diagnosis and implications 17 17 18 52 
19 Make everyone better informed about the impact of living with CHD 19 19 19 57 
20 Extra-corporeal life support (ECLS) following surgery, indications, bridge to recovery, and long-lasting effects 20 20 20 60 
21 Feeding in babies with CHD, to optimise growth, improve outcomes, and reduce parental distress 21 21 21 63 
22 Impact on educational and employment attainments 22 22 22 66 
23 Informing GPs and other healthcare professionals about CHD 23 23 23 69 
24 Anticoagulation strategies for children with different types of CHD 24 24 24 72 
25 Other health conditions associated with CHD and their management 25 25 25 75 
26 Overcoming barriers to multi-centre clinical trials 26 26 26 78 

 

Blue indicates group ranking 1-10, yellow 11-20, red 21-26. G, small group; GP, general practitioner. 
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Supplementary Table 5. Adult workshop prioritisation by small groups, first round. 

Rank Question (abbreviated) G1 G2 G3 Combined 

1 Less invasive interventions with same outcomes as open-heart surgery 3 4 6 13 
2 Prolong longevity of the Fontan circulation and reduce complications 12 3 2 17 
3 Technology to deliver personalised care and improve outcomes 10 5 3 18 
4 Indications, timing, and outcomes of transplantation and long-term mechanical support 4 8 7 19 
5 Pregnancy, childbirth, and motherhood for women with CHD, information and support available 6 10 8 24 
6 Impact of living with CHD on mental health and access to psychological support and other therapies 1 9 15 25 
7 Management of arrhythmias, including sudden cardiac death 11 11 4 26 
8 Treatment strategies for heart failure, in particular systemic right ventricle 21 6 1 28 
9 Reduce the frequency or need for reoperations 16 1 13 30 

10 Impact on quality of life in adults and how to improve 8 18 5 31 
11 Long-term outcomes and life expectancy of adults with CHD 2 17 14 33 
12 Timing of pulmonary valve replacement late after complete repair of tetralogy of Fallot 17 7 12 36 
13 Late outcomes of Fontan circulation and role of transplantation and alternatives 5 14 17 36 
14 Other health conditions associated with CHD later in life and their management 13 2 23 38 
15 Data sharing to identify variations in care, develop guidelines and inform practice 9 21 9 39 
16 Anticoagulation strategies for adults with different types of CHD 24 13 10 47 
17 Lifestyle factors to improve health-related outcomes 23 15 11 49 
18 Overcoming barriers to multi-centre clinical trials 7 26 19 52 
19 Palliative care and end of life care needs and how best delivered 20 19 16 55 
20 Make everyone better informed about the impact of living with CHD 15 16 25 56 
21 Prevention and treatment of endocarditis 25 12 20 57 
22 Effects of CHD, low oxygen saturations, and interventions on brain development and behaviour 14 24 21 59 
23 Remote monitoring to reduce complications and optimise timing of interventions 18 20 22 60 
24 Informing GPs and other healthcare professionals about CHD 19 22 26 67 
25 Role of genetic screening in people with CHD, their siblings and other family members 26 23 18 67 
26 Dedicated, centralised programmes for complex CHD from diagnosis through adulthood 22 25 24 71 

 

Blue indicates group ranking 1-10, yellow 11-20, red 21-26. G, small group; GP, general practitioner. 
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Supplementary Table 6. Adult workshop prioritisation by small groups, second round. 

Rank Question (abbreviated) G1 G2 G3 Combined 

1 Less invasive interventions with same outcomes as open-heart surgery 4 1 1 6 
2 Prolong longevity of the Fontan circulation and reduce complications 3 3 2 8 
3 Technology to deliver personalised care and improve outcomes 5 4 3 12 
4 Pregnancy, childbirth, and motherhood for women with CHD, information and support available 2 9 6 17 
5 Treatment strategies for heart failure, in particular systemic right ventricle 8 7 4 19 
6 Impact of living with CHD on mental health and access to psychological support and other therapies 1 2 17 20 
7 Management of arrhythmias, including sudden cardiac death 7 6 8 21 
8 Indications, timing, and outcomes of transplantation and long-term mechanical support 6 5 10 21 
9 Impact on quality of life in adults and how to improve 10 10 5 25 
10 Reduce the frequency or need for reoperations 9 8 11 28 
11 Timing of pulmonary valve replacement late after complete repair of tetralogy of Fallot 13 12 7 32 
12 Long-term outcomes and life expectancy of adults with CHD 11 11 12 34 
13 Overcoming barriers to multi-centre clinical trials 12 19 9 40 
14 Late outcomes of Fontan circulation and role of transplantation and alternatives 14 14 13 41 
15 Anticoagulation strategies for adults with different types of CHD 17 13 14 44 
16 Lifestyle factors to improve health-related outcomes 15 18 15 48 
17 Other health conditions associated with CHD later in life and their management 18 15 16 49 
18 Data sharing to identify variations in care, develop guidelines and inform practice 16 17 18 51 
19 Palliative care and end of life care needs and how best delivered 19 20 19 58 
20 Prevention and treatment of endocarditis 21 16 21 58 
21 Make everyone better informed about the impact of living with CHD 20 21 20 61 
22 Effects of CHD, low oxygen saturations, and interventions on brain development and behaviour 22 22 22 66 
23 Remote monitoring to reduce complications and optimise timing of interventions 23 23 23 69 
24 Informing GPs and other healthcare professionals about CHD 24 24 24 72 
25 Role of genetic screening in people with CHD, their siblings and other family members 25 25 25 75 
26 Dedicated, centralised programmes for complex CHD from diagnosis through adulthood 26 26 26 78 

 

Blue indicates group ranking 1-10, yellow 11-20, red 21-26. G, small group; GP, general practitioner. 
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Plain English glossary of terms used in the lists of questions at the workshops, child/antenatal and adult combined 

 

Antenatal/pre-natal Before birth, during or relating to pregnancy. 

Anticoagulation Treatment with drugs to prevent and treat blood clots in blood vessels and the heart. 

Anti-inflammatory drugs Medications that reduce inflammation (redness, swelling, pain) in the body, e.g. steroids, ibuprofen. 

Arrhythmias Conditions in which the heart beats with an irregular or abnormal rhythm. 

Artificial intelligence The theory and development of computer systems able to perform tasks normally requiring human 
intelligence, such as visual perception, speech recognition, and decision-making. 

Biomarkers Biological molecules found in blood, other body fluids, or tissues that are a sign of a normal or 
abnormal process, or of a condition or disease. 

Bridge to recovery Use of a short-term therapy to allow an organ e.g. the heart, to recover sufficient function to no longer 
require such support. 

Clinical trials A type of research study that tests how well new medical approaches work in people, such as new 
methods of screening, prevention, diagnosis, or treatment of a disease. 

Conduit A tube used to allow the flow of blood between two structures, e.g. right ventricle to pulmonary artery; 
may or may not contain a valve. 

Endocarditis A rare and life-threatening condition where the inner lining of the heart chambers and/or valves 
becomes inflamed, often due to an infection e.g. bacteria, leading to structural damage. 

Enhanced recovery Patient-centred approach that helps people recover more quickly after having major surgery. 

Extra-corporeal life support (ECLS) A technique using a machine to provide short-term support for the heart and lungs, in theatre and/or 
intensive care, where the blood passes outside of the body to have oxygen added and is pumped back 
into the body. 
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Fontan circulation The surgically constructed pathway for blood returning from the body to go to the lungs without being 
pumped by the heart. Used as a treatment in children who lack two fully developed pumping chambers 
(ventricles), often as a third-stage operation. Named after Francis Fontan (1929-2018), surgeon. 

Functionally single ventricle A term used to describe congenital heart defects which lack two fully developed pumping chambers 
(ventricles) e.g. hypoplastic left heart syndrome, tricuspid atresia, double inlet left ventricle. 

Genetic screening The study of a person's DNA to identify genetic differences or susceptibility to particular diseases or 
abnormalities. 

Genomics The study of the complete set of DNA (including all of its genes) in a person or other organism. 

Goal-directed therapy An approach using monitoring techniques to guide the administration of different treatments e.g. fluids 
and drugs to support the heart and circulation on intensive care. 

Mechanical support A treatment for severe heart failure using a machine to support the function of the heart, most 
commonly a ventricular assist device (VAD), either inside or outside of the body. 

Neuromonitoring Techniques for monitoring the brain, spinal cord and/or other nerves e.g. measuring brain waves. 

Organ regeneration The process of implanting or integrating man-made materials into a human to replace natural organs 
or tissues e.g. growing a new heart. 

Oxygen saturations The percentage of oxygen in a person's blood. 

Post-natal Relating to or denoting the period after childbirth. 

Protein-losing enteropathy (PLE) A condition in which proteins leak into the gut, leading to low protein levels in the blood; may be 
associated with the Fontan circulation. 

Pulmonary regurgitation A condition in which the pulmonary valve, which controls blood flow from the right side of the heart to 
the lungs, does not close properly and a portion of the blood leaks back into the right side of the heart; 
occurs commonly after complete repair of tetralogy of Fallot. 

Pulse oximetry A non-invasive technique for measuring oxygen saturations, usually with a probe on a finger or ear. 
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Stems cells Cells from which other types of cells with specialist functions can develop e.g. heart cells. 

Systemic right ventricle A group of conditions in which the pumping chamber (ventricle) that supplies blood to the body is, or 
has the appearance of, the pumping chamber that would usually supply blood to the lungs, e.g. 
transposition following atrial switch operation (Mustard, Senning), congenitally corrected transposition, 
and hypoplastic left heart syndrome following Fontan completion. 

Tetralogy of Fallot A type of congenital heart defect consisting of amongst others, a hole between the pumping chambers 
(ventricular septal defect) and narrowing of the exit from the right ventricle to the lungs (pulmonary 
stenosis), leading to blue blood going round the body rather than to the lungs; hence the term ‘blue 
baby’. Named after Étienne-Louis Arthur Fallot (1850-1911), physician. 
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