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ABSTRACT
Background: Congenital heart disease is the most common congenital
birth defect and presents with differing degrees of complexity. Patients
require lifelongspecializedcare. The transfer frompaediatric toadult care is
a time of risk that may result in lapses or loss of care. A successful transfer
from paediatric to adult care is integral for improved patient outcomes.
Methods: In this retrospective study, we used the paediatric cardiology
database and the electronic records at the adult congenital heart dis-
ease (ACHD) clinic to identify referrals and successful transfer between
2008 and 2017. Successful transfer was defined as a patient referred to
the ACHD clinic who was seen in the clinic and has ongoing follow-up.
We also sought to identify predictors of a successful transfer.
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R�ESUM�E
Contexte : La cardiopathie cong�enitale, qui est la malformation con-
g�enitale la plus courante, pr�esente divers degr�es de complexit�e. Les
patients qui en sont atteints n�ecessitent des soins sp�ecialis�es tout au
long de leur vie. La transition entre les soins p�ediatriques et les soins
pour adultes est un moment risqu�e qui peut occasionner un relâche-
ment ou une interruption des soins. Le succès de ce transfert des soins
p�ediatriques aux soins pour adultes est essentiel à l’am�elioration des
r�esultats pour les patients.
M�ethodologie : Pour cette �etude r�etrospective, nous avons utilis�e la
base de donn�ees de cardiologie p�ediatrique et les dossiers
�electroniques de la clinique de cardiopathie cong�enitale de l’adulte
Nearly 8 of 1000 live births are affected by congenital heart
disease (CHD), making it the most common birth defect.1

Approximately 90% of children born with CHD survive
into adulthood due to advances in paediatric cardiology and
cardiac surgery.2 Adult patients with CHD require lifelong
follow-up and management to improve outcomes.3,4 In
Canada, there are 15 major centres providing specialized care
to patients with adult congenital heart disease (ACHD).
Because of the geography and distribution of the population,
resources among these specialized centres differ. Certain
centres have advanced congenital cardiac surgery and trans-
plant facilities, but all centres provide diagnostic investigations
and outpatient clinic visits. Approximately 2000 adult patients
are followed in the ACHD clinic in Winnipeg, Manitoba,
with greater than 6000 ACHD estimated in our catchment
area with our population of 1,380,000, based on birth rates
and survival to adulthood.

Patients living with CHD require lifelong management
with appropriate follow-up. It has been shown that successful
transfer of care is associated with improved outcomes
including well-being and survival. Furthermore, patients with
CHD are at an increased risk of poor outcomes when
compared with the age-matched non-CHD population.5,6 A
meta-analysis demonstrated that 3.6%-62.7% of patients with
ACHD do not complete the transfer process resulting in long
gaps in care, and in more extreme situations, there is a
complete discontinuation in care.6

Transfer of care in CHD has typically been characterized as
a one-time event where the responsibility for patient care
moves from one health care team to another in late adoles-
cence or early adulthood. Transition of care is a large process
that may occur over years in adolescence and early adulthood
in which the management of patient care shifts from the
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Results: A total of 555 patients were referred to the ACHD clinic
(2008-2017). Of all patients referred, 62% had a successful transfer
and an ongoing specialist care. The remaining 38% either did not show
for first appointments or missed 3 consecutive visits. Independent
predictors of a successful transfer were the presence of moderate or
complex ACHD, residing within the city limits, older age at the time of
referral, and a more recent year of referral.
Conclusions: Over one-third of patients did not achieve successful
transfer, namely attendance at first clinic visit plus early retention in
care. We were able to identify several variables that predict successful
transfer. Further research is required to identify interventions that can
be implemented to reduce lapses in patient care.

(CCA) pour relever les cas de r�eorientation et de transfert r�eussi sur-
venus entre 2008 et 2017. On entendait par « transfert r�eussi » le fait
qu’un patient orient�e vers la clinique de CCA ait �et�e vu en consultation
à la clinique et qu’il fasse l’objet d’un suivi. Nous avons aussi cherch�e à
identifier les facteurs pr�edictifs d’un transfert r�eussi.
R�esultats : Au total, 555 patients ont �et�e orient�es à la clinique de CCA
entre 2008 et 2017. Chez 62 % de tous ces patients orient�es, le
transfert a �et�e r�eussi et les soins sp�ecialis�es ont �et�e poursuivis. Les
patients repr�esentant les 38 % restants ne se sont pas pr�esent�es soit à
leur premier rendez-vous, soit à trois visites subs�equentes con-
s�ecutives. Les facteurs pr�edictifs ind�ependants du transfert r�eussi
�etaient la pr�esence d’une CCA mod�er�ee ou complexe, le fait de r�esider
à l’int�erieur des limites de la ville, un âge plus avanc�e au moment de la
r�eorientation et le caractère plus r�ecent de la r�eorientation.
Conclusions : Chez plus du tiers des patients, le transfert n’a pas
�et�e r�eussi, c’est-à-dire que ces patients ne se sont pas pr�esent�es à
leur première visite à la clinique et que leurs soins n’ont pas �et�e
poursuivis rapidement après le transfert. Nous avons pu cerner
plusieurs variables qui pr�edisent les transferts r�eussis. D’autres
recherches seront n�ecessaires pour trouver les interventions à
mettre en œuvre pour r�eduire les interruptions dans les soins aux
patients.
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family and paediatric team to the patient and adult team.7

The model of transfer of care from paediatric to adult care
may differ depending on the centre but is part of the overall
transition process. At our centre, a “successful transfer” pro-
cess involves the transfer of care to the ACHD clinic with
follow-up in a timely manner as specified by the paediatric
cardiologist, as well as ongoing follow-up at the ACHD clinic.
With this study we sought to examine the variables that
predict successful transfer from the paediatric cardiology clinic
to the ACHD clinic.
Methods
We conducted a retrospective review of all patients with

CHD referred from the paediatric cardiology clinic to the
ACHD clinic at our academic centre (Winnipeg, Manitoba,
Canada) between 2008 and 2017.

Current standard of care at our institution

The paediatric cardiology clinic and ACHD clinic in
Winnipeg are the only clinics providing specialized cardiac
care for CHD across the entire province of Manitoba, with
extended catchment areas to parts of western Ontario,
eastern Saskatchewan, and the Nunavut. At our centre, the
standard transfer process involves referring paediatric pa-
tients to the ACHD clinic through a standard referral letter.
The paediatric cardiology team explains the patient’s medical
history and recommends the appropriate time for follow-up
in the letter. Once the letter and patient file has been
received, the ACHD clinic contacts the patient through both
a phone call and mail to set up an appointment. In the sit-
uation where a patient missed his or her appointment, the
ACHD clinic attempts to reschedule an appointment. The
paediatric clinic is also contacted when a patient fails to
attend his or her first appointment in the ACHD clinic. The
paediatric clinic will also send a reminder to the patient to
attend his or her appointment. Over the course of a year, 3
additional attempts are made to reschedule the appointment.
After 3 failed attempts to reschedule an appointment, the
patient requires a new referral from the paediatric team or
other physician.

To support the transfer process our centre instituted annual
transfer information sessions between 2010 and 2015. These
sessions were done once annually and were patient lead and
focused. Paediatric patients and their families, identified by the
nursing staff at the paediatric clinic, who were planned for
transfer to adult care that year were invited to join a meeting
held in person in Winnipeg. Patient selection was at the
discretion of the paediatric team and typically included 20 pa-
tients (and family) with moderate or complex disease with up-
coming adult clinic visits, primarily within the next year, as well
as patients with social or other reasons for increased health care
support. The voluntary session was led by patients with ACHD
who successfully transferred from the paediatric to adult clinic
and joined by a paediatric cardiology nurse and amember of the
ACHD team, where they would share their experience in a
question-and-answer session. The format of the session was
nonstandardized. A tour of the ACHD facility was also offered
after the meeting. These voluntary sessions were developed to
help promote patient engagement in their care and successful
transfer of care.

Study population

The paediatric heart centre database was used to identify all
the eligible referrals to the ACHD clinic, and the electronic
patient record at the adult clinic was used to determine the
establishment of care and success of transfer of care. Patients
were included if they had documented CHD (International
Classification of Diseases [9th revision] codes 745-747 or
International Classification of Diseases [10th revision] Q20-
Q26), and patients without one of these diagnoses were
excluded from analysis. Patients were excluded from the study
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if (1) they relocated to a different province and transferred to
another ACHD centre or (2) the date of transfer extended
beyond the study period. Disease complexity was divided into
simple, moderate, or complex, defined by previously estab-
lished criteria.8

Study variables

The primary aim of the study was to identify variables that
affect successful transfer to the ACHD clinic. Transfer was
considered successful if the following criteria were met by the
patient: (1) attendance at the ACHD clinic within 1 year of
the time frame recommended by the paediatric cardiology
team (this allowed time for 3 attempts at rescheduling missed
appointments), and (2) retention in care, defined as not
missing 3 consecutive ACHD visits, no interruptions in
planned care. The following data were collected to investigate
whether they were predictors of successful transfer: sex, age at
transfer and first adult visit, postal code (to determine whether
the patient resided within city limits), cardiac anatomy, and
complexity. Patients with more than 1 congenital heart defect
were categorized by the most complex lesion.

Statistical analysis

The characteristics of the study population were sum-
marized using means and standard deviations for contin-
uous variables and absolute numbers and percentages for
categorical variables. Factors associated with “successful
transfer” were assessed via a multivariable logistic regression
model including clinically relevant variables (age, sex,
residence outside the city, lesion, and year of referral). The
final model included age at referral, sex, disease complexity,
year of referral, and residing in an urban (within city
limits) vs rural (outside city limits) setting. All P values
presented were 2-tailed; P values <0.05 were considered
statistically significant. All statistical analysis was performed
using SAS Version 9.4 (SAS Institute, Cary, NC).
Table 1. Characteristics of patients referred to the ACHD
clinicdJanuary 2008 to July 2017

Characteristic
Total sample
(N ¼ 555)

Successful transfer*
(N ¼ 346)

Demographics
Age at referral (SD) 17.0 (1) 17.1 (1)
Age seen in ACHD (SD) e 19.2 (2)
Female sex (%) 250 (45) 152 (61)
Male sex (%) 305 (55) 194 (64)
Living outside the city (%) 281 (51) 166 (48)

CHD complexity
Simple (%) 218 (39) 113 (52)
Moderate (%) 241 (43) 154 (64)
Complex (%) 96 (17) 79 (82)

Continuous variables expressed as mean (SD); categorical variables
expressed as N (%).

ACHD, adult congenital heart disease; CHD, congenital heart disease; N,
number; SD, standard deviation.

* Successful transfer defined as being seen in the ACHD clinic and
receiving ongoing care.
Results

Participant characteristics

We identified 656 patients who were referred to the
ACHD clinic during the study period (2008-2017). One
hundred one patients had delayed referral for simple dis-
ease, or prior referral and follow-up by general cardiology,
electrophysiology, or heart failure specialists, with no
shared care with the ACHD clinic. These patients were
excluded from the study, leaving 555 patients eligible to
be evaluated for successful transfer to the ACHD clinic.
Demographics of the patient population are listed in
Table 1.

Rate of successful transfer

Of 555 patients who were referred to the ACHD clinic,
346 (62%) had successful transfer (Fig. 1), namely, atten-
dance at the first ACHD clinic visit plus retention in care. Of
the remaining 209 patients, 72 (13%) did not attend any
appointments in the ACHD clinic and 137 (25%) attended at
least 1 ACHD visit before missing at least 3 consecutive clinic
visits (ie, no retention in care).
Exploration of potential correlates of successful transfer

Patients were categorized according to their primary heart
defect (Fig. 2) and complexity, divided into simple, moderate,
and complex lesions.8 Of 218 patients with simple CHD, 113
(52%) had successful transfer. Of 241 patients with moderate
CHD, 154 (64%) had successful transfer. Of 96 patients with
complex CHD, 79 (82%) had successful transfer.

Of the 250 female patients referred for transfer, 152 (61%)
had successful transfer. Of the 305 male patients referred for
transfer, 194 (64%) had successful transfer. The mean age of
referral for patients who successfully transferred into the
ACHD clinic was 17.1 with a standard deviation of 1 year.

Our single-centre catchment area is wide, spanning
1,545,017 km2, with some patients requiring prolonged
ground or air transportation to attend investigations and clinic
visits, which may not be coordinated on the same day. Of 281
patients living in nonurban communities, 166 (48%) had
successful transfer (Table 1).

The most recent years of referral were associated with
higher rate of transfer success. This coincided with the insti-
tution of the transfer information sessions, though a causation
could not be established. In the period during which the
transfer information sessions were implemented, a continued
upward trend of success was noted. The rate had improved
from 73% by the end of the year 2014, to around 100% by
the end of 2017 (Fig. 3).

Multivariate analysis demonstrated that the presence of
moderate and complex disease was associated with a higher
rate of successful transfer. An older age at the time of referral
was associated with increased rate of successful transfer,
whereas patients living in nonurban communities had lower
rates of successful transfer (Table 2). There was no difference
in the rates of successful transfer between male and female
patients.
Discussion
There is no true cure for CHD, and consequently the care

and management of CHD is a lifelong process. It has been
well established that ongoing specialist care at an ACHD
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Figure 1. Flow sheet of patients referred from paediatric to ACHD caredJanuary 2008 to July 2017. ACHD, adult congenital heart disease; N,
number of patients.
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clinic is associated with improved survival.9 Studies to date
have demonstrated that many paediatric patients do not have
a successful transfer from paediatric to ACHD care, which can
result in adverse patient outcomes.10-12 The transfer from
Figure 2. All referrals to the ACHD clinic by disease complexitydJanuary 200
degree of complexity and underlying diagnosis. ACHD, adult congenital heart
arteries; L-TGA, levo-transposition of the great arteries; LV, left ventricle; N,
paediatric to adult care is a critical time for patients with
CHD. Our findings suggest that a more robust process than
direct referral from the paediatric to adult clinic is required to
maintain patient engagement and continuity of care.
8 to July 2017. Detailed breakdown of the congenital heart disease by
disease; AV, atrioventricular; D-TGA, dextro-transposition of the great
number; RV, right ventricle; TOF, tetralogy of Fallot.



Table 2. Predictors of successful transfer based on multivariable
regression*dJanuary 2008 to July 2017

Characteristic Odds ratio
95% confidence

interval P value

Demographics
Age at referral (per year) 1.26 1.03-1.54 0.022
Sex (female) 0.89 0.61-1.29 0.520
Living within the city limits 1.49 1.03-2.17 0.034

Patient type
Moderate vs simple 1.50 1.01-2.23 0.044
Complex vs simple 3.88 2.10-7.16 <0.001
Year of referral (per year) 1.26 1.16-1.35 <0.001

ACHD, adult congenital heart disease.
* Successful transfer defined as being seen in the ACHD clinic and

receiving ongoing care. Over the study period, a total of 346 of 555 (62.3%)
patients who were referred had successful transfer.
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Over one-third of the patients in this study did not achieve
successful transfer according to our definition. We demon-
strated that complex congenital heart lesions and older age at
the time of referral favour successful transfer from paediatric
to ACHD care. In contrast, patients living in rural commu-
nities were less likely to experience successful transfer
compared with their counterparts living within the city.
Although our transfer information sessions were instituted to
help improve transfer success, their overall efficacy is chal-
lenging to measure and a more robust program is required to
maintain patient engagement.

At the Hospital for Sick Children in Toronto, ON, Canada,
Reid et al.10 selected 360 patients with complex CHD (aged 19-
21) to investigatemedical care after their transfer frompaediatric
care. They found that 53% of this population had an unsuc-
cessful transfer. In this study it was found that successful transfer
of care was more common in: patients who were older at the last
peadiatric heart disease clinic visit, patients who believed
ongoing clinical care was important and patients who had
documented recommendations for ongoing adult follow up by
their paediatric cardiologist.10

A study conducted in Quebec by Mackie et al.11 found
similar rates of cardiology follow-up in adulthood. After the
18th birthday of patients with CHD, 61% of patients were
lost to follow-up. Unsuccessful transfer to adult care was
significantly associated with male sex and cardiology visits
outside a university hospital setting. In addition, Mackie et al.
found that low complexity heart lesions predicted against
successful transfer of care.

The findings from our study are in agreement with Mackie
et al.11 and Reid et al.10 However, their definition of suc-
cessful transfer was attendance to at least 1 cardiac follow-up
appointment. The definition used in our study mandates that
patients have no interruptions in long-term follow-up. The
definition of successful transfer used in other studies is an
event that occurs where the responsibility of patients is moved
from the paediatric clinic to an adult clinic. For our study we
expanded the definition of successful transfer to emphasize the
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Figure 3. Successful transfer from paediatric to adult caredJanuary
2008 to July 2017. This graph depicts the rates of successful transfer
of patients with simple/moderate and complex cardiac defects from
paediatric cardiology to the adult congenital heart disease clinic over
the years.
initial ACHD clinic visit, but also the importance in conti-
nuity of specialized care. The purpose of using our expanded
definition was to identify variables that impact continuity in
patient care. This will help providers identify patients at risk
of being lost to follow-up. As studies have demonstrated
increased mortality in patients without long-term ACHD
follow-up, our experience, though suboptimal, is not unique.5

The results from our study suggest that patients with complex
congenital heart lesions are more likely to have successful
transfer from paediatric to adult care, which was also
demonstrated by Mackie et al.11 Lower complexity heart le-
sions may not require routine specialized CHD follow-up in
adulthood but may still require general cardiology follow-up.

A recent study by Mondal et al.13 from McMaster found
that the proximity of the ACHD clinic to the patient’s resi-
dence is an important variable in the successful transfer of
care. This is in line with the findings from our study. Patients
living in rural communities were less likely to have successful
follow-up. Possible explanations for this include patients living
outside the city experience transportation/accommodation
costs related to attending ACHD visits in addition to time off
work for themselves and/or their family members escorting
them to their appointments.14 Using telehealth or virtual
clinic visits to bridge the discordance in follow-up may be a
possible future solution to this problem, ensuring more
equitable access to specialized care.

In addition to the previous variables affecting successful
transfer, we identified age as a factor that potentially impacts
successful transfer. Currently, there is no consensus on the
optimal age for transfer in patients with CHD. In our
multivariable model after controlling for complexity of dis-
ease, sex, and geographical location, older age at the initiation
of the transfer process was associated with successful transfer.
A systematic review of papers published between January
2001 and May 2013 by Heery et al.15 revealed that younger
patients were more likely to be lost to follow-up because they
had poor understanding of their disease and the importance of
lifelong follow-up. Older patients may possess greater matu-
rity and engage in medical care.16 Also, older patients are seen
sooner in the ACHD clinic because they are closer to adult-
hood. Younger patients may have a longer gap between the
time of referral and the initial clinic visit (eg, referral at 15
years to be seen in the ACHD clinic at 19 years). As a result,
these patients may forget about their appointment, may not
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remember the reason for ongoing care, and have new resi-
dence or contact information not available to the ACHD
clinic. These are potential reasons why an older age at the
time of referral (18-19 years) may be associated with higher
rates of successful transfers to ACHD care. It is also possible
that referral at younger age with planned adult follow-up may
be more common in simple lesions, which may be a con-
founding factor in lapses in care.

A systematic review by Yassaee et al.17 found evidence to
suggest that the relationship is also seen in patients with
noncardiac chronic conditions. Paediatric patients at older ages
are likely to have greater understanding of their disease process
and greater developmental maturity. The lack of maturity was
found to be a negative predictor of successful transfer in pae-
diatric patients with inflammatory bowel disease.18 Therefore,
the transfer process should factor in these variables in addition
to age when assessing a patient’s readiness to transfer. Although
age alone is likely not the only factor at play in achieving
successful transfer, individualized care plans considering pa-
tient maturity, needs, and understanding are all important
components of patient engagement.

Transition programs and future research

Because of the importance of continued care, many centres
are promoting and creating transition programs, clinics, and
services.13,19-22 The ideal program has not yet been established
and may be centre and patient population specific. Mackie
et al.23,24 demonstrated that with nurses lead, 1 on 1 education
sessions, participants were 1.8 times more likely to have their
adult CHD appointment within 1 month relative to those in
usual care, indicating higher probability for successful transfer
to adult care. The results of this study along with existing
literature may help clinicians identify patients in the process of
transferring to the ACHD at risk of being lost to follow-
up.10,11,13,15 Further research is required to identify targeted
strategies and interventions that can be implemented to reduce
lapses in patient care. Such strategies may include the use of
virtual care for patients with residence far from a care centre or
implementing a transition process spanning several years at the
paediatric clinic before formal transfer to ACHD care.

Study limitations

Our study was a retrospective chart review and subject to
the limitations thereof. Information on why patients did not
attend their first or subsequent ACHD visits was incomplete
and did not capture reasons such as ongoing out of province
care, relocation, or death. The overall study period was rela-
tively short and cannot provide the true picture of lost to
follow-up over a patient’s lifespan, and some of the improved
success rates in later years may overestimate true retention in
care as those patients have not yet had as much opportunity for
lapses in care. Transfer information sessions were not stan-
dardized, and their overall effect is challenging to characterize.
Conclusions
For patients transferring from paediatric to adult care in

our centre, we found a suboptimal rate of successful transfer
and ongoing care. Despite this, our findings demonstrate that
complex cardiac defects and older age at the time of referral
predict successful transfer to ACHD clinics. On the contrary,
living in rural communities predicts against successful transfer.
Further research is required to expand determinants of suc-
cessful transfer and to develop programs aimed to improve
CHD care for all patients, over their lifetime.
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