
Cardiology in the Young

cambridge.org/cty

Original Article

Cite this article: Yap NYS, Patil P, Phoenix C,
Russell KB, Lewis C, Yates R, and Kelsall W
(2023) Successful transition for adolescent
survivors of CHD: the Cambridge cardiac
transition pathway. Cardiology in the Young 33:
2639–2643. doi: 10.1017/S1047951123000902

Received: 5 February 2022
Revised: 1 September 2022
Accepted: 5 April 2023
First published online: 2 May 2023

Keywords:
CHD; adolescent; transition clinic; adult
congenital heart disease

Address for correspondence:
Dr Norah Y. S. Yap, Paediatric Cardiology
Trainee, Southampton General Hospital,
Tremona Road, Southampton SO16 6YD,
England, UK.
E-mail: norahyap@doctors.org.uk

© The Author(s), 2023. Published by Cambridge
University Press.

Successful transition for adolescent survivors of
CHD: the Cambridge cardiac transition pathway

Norah Y.S. Yap1 , Parth Patil2, Carole Phoenix3, Katie Bradly Russell4, Clive Lewis3,

Robert Yates5 and Wilf Kelsall4

1Department of Paediatric Cardiology, University Hospital Southampton, Tremona Road, Southampton SO16 6YD,
England, UK; 2School of Clinical Medicine, University of Cambridge, Addenbrooke’s Hospital, Hills Road, Cambridge
CB2 0QQ, England, UK; 3Department of Cardiology, Royal Papworth Hospital, Papworth Everard, Cambridge CB23
3RE, England, UK; 4Department of Paediatrics, Addenbrooke’s Hospital, Hills Road, Cambridge CB2 0QQ, England,
UK and 5Department of Cardiology, Great Ormond Street Hospital, Great Ormond Street, London WC1N 3JH,
England, UK

Abstract

Purpose: National standards to ensure effective transition and smooth transfer of adolescents
from paediatric to adult services are available but data on successful transition in CHD are lim-
ited. The aim of this study is to assess the effectiveness of our transition pathway. Methods:
Adolescents with CHD, aged 15–19 years, who attended the joint cardiac transition clinic
between 2009 and 2018 were identified from the Patient Administration Systems. Patient atten-
dance at their first adult CHD service appointment at Royal Papworth Hospital was recorded.
Results: 179 adolescents were seen in the joint cardiac transition clinic in the 9-year study
period. The median age of the patients when seen was 16 (range 15–19) years. 145 patients were
initially planned for transfer to the Royal Papworth Hospital adult CHD service. Three patients
were subsequently excluded and the success of the transfer of care in 142 patients were analysed.
112 (78%) attended their first follow-up in the adult CHD clinic as planned, 28 (20%) attended
after reminders were sent out with 5/28 requiring multiple reminders, and only 2 (1.4%) failed
to attend. Overall, transfer of care was achieved in 140 (98.6%) patients.Conclusion:Adedicated
joint cardiac transition clinic involving multi-professional medical and nursing teams from
paediatric and adult cardiology services appears to achieve high engagement rates with the adult
services. This approach allows a ‘face’ to be put on a named clinician delivering the adult service
and should be encouraged.

It is estimated that 1 in every 125 babies in the United Kingdom is born with CHD. Fifty years
ago, 70% of these children would have died before their tenth birthday.1 The great success of
CHD surgery and medical care over the past five decades has resulted in majority of children
with CHD surviving into adulthood. CHD, once a disease confined to childhood must now be
thought of as a disease that continues into adult life. Between 1979 and 2008, the absolute num-
bers of deaths from CHD in children under 15 years have declined by 83% in the United
Kingdom.2 As these surviving patients are at high risk of late cardiac complications such as
arrhythmia and cardiac failure, with many requiring further cardiac intervention, there is
now increasing attention from CHD providers to ensure transition of care well into adulthood.
This is paramount to provide specialised care for this steadily growing population which has
now overtaken the number of children born with CHD.

The United Kingdom Department of Health defines transition, as “a purposeful, planned
process that addresses the medical, psychosocial and educational, or vocational needs of ado-
lescents and young adults with chronic physical and medical conditions as they move from
child-centred to adult-oriented health care systems”.3 Transition of healthcare acts as a bridge
from a paediatric family-orientated care to the adult patient-orientated care. It is recommended
to be a gradual process that helps prepare and support the young adults for the actual transfer of
medical care and prepares them for taking charge within their adult lives.4,5 Young people face
many challenges when preparing for adult life and one of the most difficult is the safe transfer of
care to an adult environment. There should be flexibility in transition planning and timing of
transfer depending on the developmental maturity and health status of the individual adoles-
cent, as well as the capabilities of the adult services.5,6

Recommendations for transition programme by the British Cardiac Society,7 American
Heart Association,8 and United Kingdom Department of Health,3 are available but successful
transition model for young adults with chronic diseases is lacking. The National Institute for
Health and Care Excellence published a quality standard for transition that aimed to improve
the experience of transition within health and social care. Transition plans should be jointly
agreed with the young person, include a named worker, and be developmentally appropriate
and person centred for the individual.9 Arranging an efficient transfer for adolescents from
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paediatric family-centred care to adult patient-centred care is often
hindered by the general lack of awareness of the need for transition
planning and effective transition service guidelines and protocols.
Poorly organised care has been implicated as a factor causing
deaths in young adult patients, which were avoidable.10

Planning for transition is recommended to start at the latest
around 13–14 years and be guided by the patients’ emotional
maturity and developmental level. The National Institute for
Health and Care Excellence guidelines recommend a named
worker to ensure that patients who do not attend their first
appointment are given further opportunities to attend.10,11

Cambridge cardiac transition process

Since 1995, there has been a well-coordinated foetal and paediatric
cardiology services in Cambridge, running as a hub and spoke
model with the specialist congenital surgical centre in Great
Ormond Street. Prior to 2009, the transition of paediatric cardiac
patients was arranged on an ad hoc case-by-case basis. Building on
success of the paediatric cardiac service, it was suggested that
Cambridge University Hospital should establish an outreach tran-
sition clinic with specialists from The Heart Hospital, London/
Great Ormond Street, coordinated by the local consultant paedia-
trician with expertise in cardiology. This service was discontinued
in 2003 due to lack of adult cardiology input. Further, specialist
adult nursing support in Cambridge was lacking meaning young
people lacked information around “adult” issues such as employ-
ment, contraception, pregnancy advice, and management of on-
going medical problems such as arrhythmia.

In 2008, a dedicated adult CHD service comprising consultants
and specialist nurses with a specific interest in adult CHD was
established at Royal PapworthHospital. In 2009, a formal joint car-
diac transition clinic, initially running biannually was reinstated at
Cambridge University Hospital. This service was again coordi-
nated by the local consultant paediatrician with specialty expertise
in cardiology working with the Royal Papworth Hospital adult

CHDmulti-professional team, Great Ormond Street Hospital con-
sultant paediatric cardiologist, the young adult, their family, and
carers. The model for joint cardiac transition clinic is illustrated
in Figure 1. Since 2009, the transition process has evolved. With
growing confidence in the quality of the transition service, paedia-
trician with special interest in cardiology and adult congenital car-
diologist continued the service without direct involvement of the
visiting paediatric cardiologist. The frequency of the clinic has
increased up to four per year with between six and eight patients
attending each clinic. With the appointment of specialist cardiac
nurses and clinical psychologists to the Cambridge paediatric team,
we initiated a separate joint specialist nurse and psychologist tran-
sition clinic which invited patients aged 13–16 years to attend
before they were seen in the established joint cardiac transition
clinic to help support the child and their parents through their ado-
lescent years.

All adolescents aged 13 and above were assessed for suitability
for transition and the process was initially discussed with the
patient and their parents from around this age in the Great
Ormond Street outreach clinic by the specialist paediatric cardiolo-
gist. Patients who were ready for transition to the adult CHD ser-
vice are seen at least once in the joint cardiac transition clinic held
in the paediatric outpatient department. Meeting with the adult
professionals during the transition process has been recommended
by the National Institute for Health and Care Excellence guide-
lines.11 During the joint cardiac transition clinic review, the patient
and their family separatelymeet the Royal PapworthHospital adult
CHD specialist nurse to further discuss transition details: contra-
ception, lifestyle activities and given adult CHD and patient asso-
ciation contact details. An agreed transfer plan is made with the
patient and the adult CHD service prior to discharge from paedi-
atric cardiology. All previous paediatric clinic letters, investigation
results, surgical procedure reports, and images are copied to the
adult CHD service.

All patients receive either postal, telephone, or text reminders
about their first clinic appointment at the Royal Papworth
Hospital adult CHD service. If they fail to attend this appointment,
their contact details including addresses are checked with the

Figure 1. Cambridge cardiac transition process since 2009.
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paediatric and General Practice team. Reminder letters are also
sent out to the patients and copied to their general practitioner
to remind them of the importance of engaging with regular fol-
low-up. The aim of this study was to assess the effectiveness of
the Cambridge Cardiac Transition Pathway and the joint cardiac
transition clinic for adolescents with CHD in terms of first atten-
dance in the Royal Papworth Hospital adult CHD service.

Methods

A retrospective study was conducted to review all patients who
attended the joint cardiac transition clinic at Cambridge
University Hospital between 01/09/2009 and 29/11/2018. This
study received approval from our institutional audit department.
Patients were identified from the Patient Administration System
at the Cambridge University Hospital and Royal Papworth
Hospital. Case notes were reviewed to record patients’ demo-
graphics and attendance at their first appointment in the adult
CHD service.

Results

Over the 9-year period, a total of 179 young people attended the
joint cardiac transition clinic. Of these, 145 (81%) were planned
for transfer to the Royal Papworth Hospital adult CHD service,
18 were transferred to other institutions, 14 to the heart failure ser-
vice in Royal Papworth Hospital, and 2 to the Electrophysiology
clinic at the Royal Papworth Hospital. Of the 145 patients planned
to be seen in the Royal Papworth Hospital adult CHD service,
2 moved overseas in the intervening period between the transition
clinic and the proposed adult clinic, and 1 patient was discharged
from hospital care.

After excluding the ineligible patients, a total of 142 patients
were included in the final analysis. Of these, 87 (61%) were male.
40 (28%) had a fetal diagnosis of CHD. The median age at transi-
tion was 16 (range 15–19) years. Surgical procedures were under-
taken in 72 (50%), catheter-based interventions in 15 (11%), both
surgical and catheter-based interventions in 13 (9%), and 42 (30%)
were under long-term surveillance for unoperated CHD. The car-
diac conditions in this cohort which are classified according to the
Task Force for the management of adult CHD of the European
Society of Cardiology guideline12 are further detailed in Table 1.

The number of first-attendance patients in the adult CHD clinic
was 112 (79%). The interval between attendance at the Cambridge
Transition Clinic and their first Royal Papworth adult CHD clinic
was 17 (1–53) months. Twenty-eight (20%) patients did not attend
their first appointment. 23/28 (82%) patients attended after a sec-
ond reminder and 4/28 (14%) following a third reminder. One
(4%) required multiple reminders with repeated telephone calls,
letters to both patient and general practitioners before eventually
attending. Only two patients have currently failed to attend despite
numerous reminders. Overall, successful transfer of care to the
adult CHD service was achieved in 98.6% of patients.

Discussion

This study demonstrated that a high transfer rate of care from
paediatric to adult CHD services was achievable using our path-
way. Moons et al showed that transition programmes improved
continuity of care in adolescence with CHD with only 12.7% dis-
continuity of care after transfer of care to adult CHD services com-
pared to 36.2% in those without transitional care.13 In another

study, Kipps et al. compared different models of transition in
young adults with type 1 diabetes and their study demonstrated
that prior contact with the consultant from the adult clinic is an
important determinant factor for successful transition and transfer
of care; this is also recommended by the National Institute for
Health and Care Excellence guideline 2016.9,14 Our model of tran-
sition which involves the adult CHD cardiologist in the transition
clinic also resulted in a good first appointment attendance rate of
young people with CHD successfully transferring to an adult CHD
service. For patients who missed their first clinic appointment,
counter-checking the patients’ telephone numbers and addresses
with the paediatric and general practitioner teams including phon-
ing and writing to the patient and their general practitioners
boosted the overall follow-up rate to more than 98%.

A good doctor–patient relationship is fundamental for the
delivery of high-quality care. Patient satisfaction stems from
the experience of care they receive from a team of healthcare
providers. This satisfaction along with the development of trust
in the doctor–patient relationship can help to shape a patients’
behaviour and attitudes to take a more active role in their disease
management process and continue to engage with a specific
organisation.15,16 This is reflected in our study by the high-
engagement rate of young people with the adult cardiology ser-
vices after transfer of care. Our model of care delivered by a team

Table 1. Cardiac abnormalities n= 142.

Conditions Number (%)

MILD 46 (32)

Aortic valve disease 21 (14.7)

Aortic root dilation 5 (3.5)

Atrial septal defect 8 (5.6)

Intramural right coronary artery 1 (0.7)

Kawasaki disease with coronary artery aneurysms 1 (0.7)

Left atrial isomerism 2 (1.4)

Mitral valve disease 6 (4.2)

PDA 2 (1.4)

MODERATE 88 (62)

Atrioventricular septal defect 5 (3.5)

Coarctation of the aorta/hypoplastic aortic arch 19 (13.3)

Critical pulmonary stenosis 8 (5.6)

Tetralogy of Fallot 19 (13.3)

Transposition of the great arteries with intact
ventricular septum

8 (5.6)

Transposition of the great arteries þ ventricular septal
defect

5 (3.5)

Total anomalous pulmonary venous drainage 2 (1.4)

Ventricular septal defect 22 (15.4)

COMPLEX 8 (6)

Interrupted aortic arch 1 (0.7)

Single ventricle with Fontan circulation
Hypoplastic left heart
Tricuspid atresia
Tricuspid atresia

6 (4.2)
1 (0.7)
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of dedicated clinicians with transition discussed by paediatri-
cians and meeting the adult CHD team, in a stepwise fashion
encourages young people to trust the adult CHD service.

The transition process cannot be completed without close
working between the multidisciplinary teams delivering care,
the young person, and their family. The transition period is
not complete until the patient is able to take responsibility for
their own health and lifestyle. The role of the congenital cardiac
nurse specialists and adult CHD nurses as transition champions
cannot be underestimated. Their appointment into the paediat-
ric service allowed the identification of a named key worker who
coordinates the transition process by liaising with the adminis-
trative staff to ensure timely transfer of all essential medical and
social information to the adult cardiology centre. In addition,
they also act as a point of contact for families throughout their
paediatric care, providing counselling and support to the young
person. Nurse-led transition service has been shown to provide
young adults and their family the time and opportunity to
develop an understanding and knowledge of their condition
required to engage with the adult services, as well as giving them
access to a named worker to coordinate the process with the
young person9,17 Therefore, early introduction of the congenital
cardiac nurse specialist to the young person and families helps to
prepare them for differences they are likely to face at the point of
transfer. With guidance and gradual introduction to the concept
of transition of care, these young people can be prepared for
medical independence. Separate specialist nursing clinics with
psychologist participation have been part of our transition path-
way for the last 2 years.

One of the many reasons for loss to follow-up among young
people with adult CHD service is the poor understanding of the
implications of their medical condition either due to parental
overprotection or lack of direct discussion.18,19 Many children
reach young adulthood with limited knowledge about their con-
dition and consequently are insufficiently prepared for transi-
tion and transfer of care. A self-report survey showed that
there are significant gaps in education regarding unprotected
intercourse, health of future offspring, birth control, pregnancy,
illicit drug use, and future careers.20 A study assessing transition
readiness and cardiac knowledge of young adults with CHD
conducted in Stollery Children’s Hospital, Canada demon-
strated significant improvement in self-management and car-
diac knowledge scores after a 1-hour nurse-led transition
intervention.21 The role of trained specialist nurses in providing
life-long continuous education in this group of high-risk
patients cannot be underestimated.22 It is vital for young people
with adult CHD to understand their underlying medical condi-
tion in order to promote healthy lifestyle living. Factors associ-
ated with successful transition have been identified and include
early planning, the collaboration between paediatric and adult
services and increasing the young person’s confidence in deci-
sion-making.23

Unfamiliarity or lack of trust in a new service provider and
reluctance of the parents to handover the responsibility of the
young person’s health to the adolescent remains some of the rea-
sons why young people and their families refuse to graduate
from child-centred to adult-centred healthcare. Our study
shows that joint transition clinics and early introduction to
the adult CHD team help to develop the doctor–patient and
family relationship allowing an organisational belonging that
helps to improve the attendance rate when reminders are sent.

Conclusion

A high engagement rate with the adult CHD service after transfer
of care can only be achieved by a purposeful, planned joint cardiac
transition clinic centred around individual patient’s needs. This is
essential for patients with CHD because many of these patients are
at risk of complications and premature mortality and morbidity.
Review of The Cambridge Cardiac Transition Pathway shows that
the development of the transition process involving a dedicated
team of clinicians from both paediatric and adult CHD services
is a successful model of care. The transition process should start
early and be tailored according to the pace of the patient and their
family and ensure the young person has an allocated named worker
to support them through the process.
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