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ABSTRACT

Introduction: Fontan surgery is a palliative
procedure performed in children with a func-
tionally univentricular heart. Improvements in
surgical technique over the past 30 years have
increased life expectancy in this rare popula-
tion. However, the epidemiology of persons
living with Fontan is poorly understood. This
study aimed to estimate the 2020 and 2030
prevalence of persons living with a Fontan cir-
culation in 11 countries across the US, Europe,
Australia and New Zealand, by procedure type:
[atriopulmonary connection (AP), lateral tunnel
total cavopulmonary connection (LT-TCPC) or
extracardiac total cavopulmonary connection
(EC-TCPC)]; and age group: [children
(\12 years), adolescents (12–17 years), and
adults (C 18 years old)] by building an epi-
demiologic model.
Methods: The annual number of Fontan surg-
eries by country in 2010–2020 were extracted
from hospital or claims databases, via procedure

codes. The epidemiology of persons living with
Fontan was modelled by applying these surgery
frequencies to mid-year populations from 1972
to 2020 and overlaying an uptake curve. A lit-
erature search identified: 30-day mortality rates,
long-term survival, and median age at surgery.
Averages of these estimates were inputted into
the model to project prevalence in 2030.
Results: The number of persons living with
Fontan in 2020 across the 11 countries was
estimated to be 47,881 [66 people per million
(ppm)], rising to 59,777 (79 ppm) by 2030. In
2020, this population was 55% adults, 17%
adolescents and 28% children shifting to 64%,
13% and 23%, respectively, in 2030. Among all
persons living with Fontan, 74%/18%/9% are
estimated to have EC-TCPC/LT-TCPC/AP,
respectively, in 2020, and 83%/14%/4% in
2030.
Conclusions: According to this epidemiology
model, the Fontan population is growing, partly
driven by increased survival rates with the more
recent LT-TCPC and EC-TCPC procedures
(compared with AP). The 2020/2030 prevalence
of persons living with Fontan is 66/79 ppm.
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Key Summary Points

Why carry out this study?

Fontan surgery is a palliative procedure
performed in children with a functionally
univentricular heart.

Advances in surgical technique have
substantially improved survival rates and
patient outcomes; however, data on long-
term survival and epidemiology are
lacking for this rare condition.

What was the hypothesis of the study?

This study aimed to develop an
epidemiologic model to estimate the
prevalence of Fontan-palliated persons
across 11 countries (Australia, New
Zealand, Sweden, Switzerland,
Netherlands, Germany, Italy, Spain,
France, UK and USA) in 2020 and project
estimates for 2030.

What were the study outcomes and
conclusions?

The number of Fontan-palliated persons
across the 11 countries was 47,881 in
2020, corresponding to a prevalence of 66
people per million (ppm) and, by 2030,
this population is expected to rise to
59,777 (79 ppm). Among all persons
living with Fontan, the share of those with
extracardiac total cavopulmonary
connection (EC-TCPC) is predicted to rise
from 74% in 2020 to 83% in 2030. The
proportion of adults is expected to rise
from 55 to 64% over the same time
period.

What was learned from the study?

This study collates existing evidence to
provide a novel perspective on the
epidemiology of persons living with
Fontan.

In this epidemiology model, the
proportion of adults living with Fontan is
growing, as is the whole population of
Fontan. In this model, these changes are
driven by the growth in the general
population, together with better survival
rates with TCPC procedures (compared
with the earlier form of Fontan surgery).
As a result, our model indicates an
increasing need for healthcare support in
this rare population.

INTRODUCTION

Approximately 1 in 10,000 infants are born
with a univentricular heart [1] and are unlikely
to survive into adulthood without the palliative
Fontan procedure [1, 2]. In the modern era, the
Fontan operation is the final operation of a
staged surgical process (at least two major car-
diovascular surgeries) conducted to achieve a
Fontan circulation. Norwood is performed on
infants in the first few weeks of life, followed by
Glenn surgery at the age of around 4–6 months
and, finally, the Fontan procedure is commonly
performed in infants between the ages of 2 and
4 years [3–7]. As a result of the surgery series,
both superior and inferior venae cavae are
rewired so that venous return is routed directly
to the pulmonary artery, bypassing the heart,
thus preventing oxygenated and deoxygenated
blood from mixing in the single ventricle [8].

Although the principles of Fontan surgery
have remained unchanged over the past few
decades, the Fontan technique has been modi-
fied since the original procedure. Thus, there are
three types of Fontan procedure: atriopul-
monary connection (AP), lateral tunnel total
cavopulmonary connection (LT-TCPC), and
extracardiac total cavopulmonary connection
(EC-TCPC). These procedures were first descri-
bed in 1971 [9], 1983 [10, 11] and 1988 [11, 12],
respectively. Over time, TCPC procedures have
superseded the original AP surgery [13],
becoming more common in the 1990s [14, 15],
due to the improved survival rates with TCPC
procedures [13, 16–19]. In the early surgical era
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(1973–1990), the 10-year survival rate was 69%
[19], improving to 89% by 1991–2000 and
reaching 95% by 2001 onwards [19]. There is a
surgical preference for EC-TCPC in several
clinics [20, 21], based on studies indicating a
lower incidence of adverse events (such as
arrhythmias) following surgery [19–22]. How-
ever, nearly half of all Fontan survivors experi-
ence major adverse events in the years following
the procedure [23]. Further long-term outcome
data would be valuable to fully understand the
impact of the latest procedure modifications
[13, 20]. Importantly, robust data are lacking on
the current epidemiology of persons living with
Fontan.

This study aimed to develop an epidemio-
logic model to estimate the prevalence of per-
sons living with Fontan in 11 countries
(Australia, New Zealand, Sweden, Switzerland,
Netherlands, Germany, Italy, Spain, France, UK
and USA). The prevalence was estimated for
2020 and extrapolated through to 2030, with
stratification of prevalence estimates by proce-
dure type (AP, LT-TCPC and EC-TCPC) and age
group (\12 years, 12–17 years and C 18 years
old).

METHODS

Study Design

Overview of Epidemiology Model
A schematic overview of the study epidemio-
logic model is shown in Figure S1. The model
was built in Microsoft Excel. Mid-year popula-
tion estimates for each country were taken from
the US Census Bureau [24]. The model was cre-
ated using the following steps, which were
conducted or calculated for each country. First,
the annual number of Fontan procedural codes
for the most recent 5 years available were
extracted from hospital or claims databases and
averaged to give a single estimate for the
2010–2020 period. Second, the frequency of
surgery conducted in last 5 years by country was
applied to mid-year populations since 1972.
And third, an uptake curve for the Fontan pro-
cedure (overall) and subtype utilisation curves
were modelled and used to adjust the annual

numbers of AP, LT-TCPC and EC-TCPC Fontan
surgeries since 1972. A literature search was
conducted to determine survival rates and the
median age at Fontan surgery for each Fontan
procedure type. Long-term (30-year) survival
curves for each procedure type were generated
and used to estimate the number of patients
alive in 2020. The median age at which Fontan
procedure types occurred was then applied to
stratify this prevalence estimate by age cohort.
The prevalence estimates were then extrapo-
lated through to 2030.

1. Estimation of the number of Fontan proce-
dures conducted annually between 1972
and 2020

1.1 Extraction of Fontan procedural codes
from databases for the 2010–2020 period

The number of Fontan procedures conducted
annually was estimated by extracting the most
recent 5 years of available data (between 2010
and 2020) of Fontan procedure codes from a
claims or administrative database for each of
the countries except Australia and New Zealand.
For Australia and New Zealand, the number of
procedures were taken from the binational reg-
istry [14]. Data for these two countries were
grouped together throughout the above-out-
lined steps.

Procedure codes for all three types of Fontan
surgeries (AP, LT-TCPC and EC-TCPC) were
extracted from the available claims or hospital
databases, with hospital databases being the
preferred data source. Table S1 summarises the
databases and the procedure codes used. For
example, a US claims database, the COMPILE
database, was used to extract procedure codes
for the US. Data for the most recent 5 years
available (over the 2010–2020 period) were
extracted and entered into the model (Table S1).
Wherever possible, the procedure counts were
checked against another hospital or claims
database. For example, procedure counts from
the US COMPILE database were cross-checked
against reports from the National Inpatient
Sample (NIS) by Akintoye et al. [25] (Table S1).

1.2 Application of the uptake curve to esti-
mate the number of Fontan procedures
occurring prior to 2010

1006 Adv Ther (2022) 39:1004–1015



The extracted procedure counts (Sect. 1.1)
were converted to procedure rates (defined as
number of procedures per 100,000 inhabitants
per year). These procedure rates were applied to
their respective national populations between
1972 and 2020. To account for (1) gradual
uptake or implementation of Fontan surgery
into surgical procedure catalogue of national
healthcare institutions and (2) utilisation of
different procedure types between 1972 and
2020; a Fontan uptake curve was created and
applied (Figure S2). This uptake curve was
modelled based predominantly on data from
The Australia and New Zealand Fontan Registry,
and it assumed a slow initial uptake of the
procedure as surgery teams developed more
experience with the procedure [26]. The uptake
curve plateaued by 2001 and therefore the
average rate of procedures after this point was
assumed to represent 100% uptake for Fontan
surgeries. In other words, there was no capacity
constraint to conduct Fontan surgeries in any
country. Using this assumption, the curve was
applied to adjust and estimate the average pro-
cedure rates in each country between 1972 and
2010.
1.3 Applying subtype utilisation curves to

obtain the average annual number of AP,
LT-TCPC and EC-TCPC procedures

Subtype utilisation curves were developed to
model the uptake of each of the procedure
types, within this overall rate of uptake. These
curves were modelled based on data from The
Australia and New Zealand Fontan Registry and
the systematic literature review by Kverneland
et al. [26] (Figure S3). They were applied to the
annual number of overall conducted Fontan
procedures by year and country since 1972 to
yield annual procedure numbers for AP,
LT-TCPC and EC-TCPC by year and country.
2. Literature search

A comprehensive literature search was con-
ducted to identify published estimates of the
following parameters (all split by procedure
type): median age at Fontan procedure, 30-day
mortality rates and long-term survival rates (10,
15, 20, 25, 30 and 35-years post-Fontan).

PubMed was searched in December 2020 for
relevant articles published at any time, with a

focus on those from the last 5 years. The fol-
lowing search terms for the title or abstract were
used: ‘mortality’ or ‘survival’ and ‘fontan’ or
‘TCPC’ or ‘total cavopulmonary anastomosis’
and ‘long term’ or ‘long-term’ or ‘intermediate’
and ‘outcome’ or ‘result’ or ‘prognosis’. The
literature search results were filtered to exclude
non-human studies, articles not written in the
English language and those without abstract or
full-text available. Duplicate records were also
removed. The remaining articles were reviewed
and excluded if: (1) data were not based on any
of the 11 countries included in this study,
(2) the study sample size was low (n\100 par-
ticipants), (3) methodology was unclear and
unable to be reproduced, (4) the study was
specific to a narrow subset of patients which
may not be representative (e.g. a focus on
patients with specific aetiology or only adult
patients) (5) if the reported data had a wide
variance, (6) if data were outdated (prior to
2000), or (7) if the study author indicated a high
degree of uncertainty.

For each of the parameters, an average was
calculated from all published estimates. These
averages were assumed to apply to all 11 coun-
tries, as healthcare systems are similarly devel-
oped across these countries and country-specific
data were scarce in the literature.
3. Calculation of Fontan prevalence overall

and by age and subtype categories, using
data derived from literature search

Survival curves for the procedure subtypes
were created (based on literature-derived sur-
vival rates) and used to calculate prevalence of
persons living with Fontan. The survival curves
(Figure S4) were created using 30-day mortality
after the last Fontan surgery as the input for
timepoint 0 (i.e. for a procedure type with a
30-day mortality of 10%, the survival curve
began at 90% at timepoint 0) (Figure S4).
Between timepoint 0, and the first year of input
from the literature (10 years post-Fontan), a
linear decrease in survival was assumed. This
assumption was also applicable between the
other years of literature input (for example,
between 10 and 15 years post-Fontan). Beyond
the last year of input from the literature, a year-
on-year decrease in survival of 1.25% was
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assumed. This decrease is similar to the year-on-
year mortality for a general population, and is
also in line with reports of a constant 1.3%
mortality rate per year beyond 20 years post-
Fontan from Dabal et al. [27]. These survival
curves (Figure S4) were applied to the number of
AP, LT-TCPC and EC-TCPC patients between
1972 and 2020 to yield prevalence estimates.
The average age of patients at time of surgery
(by procedure type) was then applied to esti-
mate the prevalence split by age group.
4. Verification of the model’s outputs

Wherever possible, the model outputs were
cross-checked with a second or multiple other
sources from that country. Published real-world
data on Fontan prevalence were available from
two studies from Australia and New Zealand
(Schilling et al. [14], Iyengar et al. [28]) and
from one study from Sweden (Dahlqvist et al.
[29]). These results were compared with the
estimates from our model to determine whether
our data were consistent with the available
literature.
5. Projection to 2030

The epidemiology model was used to
extrapolate the prevalence of Fontan through to
2030. In order to project this information, US
census bureau projections of population size
were used and stable procedure rates between
2020 and 2030 were assumed. In addition, we
assumed that factors such as access to care and
proportion of pregnancy terminations
remained stable.

Statement of Ethics Compliance

This study was conducted in accordance with
ethical principles of the Declaration of Helsinki
and Good Clinical Practice guidelines. This
study did not require informed consent or
institutional/ethical review board approval as
this study is a non-interventional study based
on secondary data use. All aggregated patient
data used were compliant with the Health
Insurance Portability and Accountability Act of
1996.

RESULTS

Model Inputs

Fontan Procedure Counts
The average number of Fontan procedures
reported annually for the 2010–2020 period was
59 for Australia and New Zealand, 18 for
Switzerland, 219 for Germany, 53 for Spain, 86
for France, 27 for the Netherlands, 21 for
Sweden, 170 for the UK and 1024 for the USA.
This corresponds to an average annual number
of Fontan procedures per 100,000 individuals of
0.19 (Australia and New Zealand), 0.21
(Switzerland), 0.27 (Germany), 0.11 (Spain);
0.13 (France); 0.16 (Netherlands); 0.21
(Sweden); 0.26 (UK) and 0.31 (USA). As there
were no data available for Italy, it was assumed
that the average annual number of procedures
reported per 100,000 individuals was the same
as for Spain (0.11 per 100,000). These data are
presented by country in Table S2.

Literature Search
A total of 20 references were identified that
reported at least one of the following parame-
ters (all split by procedure type): median age at
Fontan surgery, 30-day mortality rate, or long-
term survival (C 10 years post-Fontan). Creation
of an average for each parameter yielded the
summary estimates shown in Table 1.

The 30-day mortality rate during the initial
hospital stay was lower with EC-TCPC (1.9%),
compared with LT-TCPC (6.6%) and AP
(11.5%), and long-term survival rates were
highest for EC-TCPC and lowest following AP
procedures (Table 1). Although data were
available for the 30-year survival rates post-
Fontan for the AP (48.5%) and LT-TCPC (59.8%)
procedures, there were no robust estimates for
the EC-TCPC procedure that met the inclusion
criteria. For example, Pundi et al. [19] reported a
30-year survival rate of 60% (n = 120) for
EC-TCPC procedures; however, this informa-
tion was not included due to the study focus on
younger persons with a higher proportion of
fenestrations. Therefore, the model assumes a
30-year survival of 80% for the EC-TCPC pro-
cedure, based on a 1.25% year-on-year decrease
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beyond the 25-year timepoint (the last time-
point for which an estimate could be derived
from the literature).

Model outputs

Prevalence of Fontan
In 2020, the number of people living with a
Fontan circuit across the 11 countries included
in the study was estimated to be 47,881,
according to the epidemiology model. Of these,
27,401 people were in the US, 19,017 in Europe
and 1463 in Australia and New Zealand
(Table S3A). Overall, this corresponds to point
prevalence estimates of 66 people per million
(ppm) across the 11 countries: 82.4 ppm in the
USA, 52.7 ppm across Europe and 48.2 ppm in
Australia and New Zealand. By 2030, the num-
ber of people who are living with Fontan across
the 11 countries is projected to increase to
59,777, corresponding to a point prevalence of
79 ppm. This growth is based on general popu-
lation growth, improved survival with TCPC
procedures versus AP and it assumes that factors

such as access to care and incidence of preg-
nancy terminations are as for 2020. The preva-
lence estimates are shown by country, age
group and procedural subtype for 2020 and
2030 in Table S3.

Age Group of Fontan-Palliated Persons
In 2020, the Fontan population is estimated to
be comprised of 55% adults (C 18-year olds),
17% adolescents (12 to 17-year olds) and 28%
children (\12 years old), shifting to 64% adults,
13% adolescents and 23% children by 2030
(Fig. 1). The number of persons living with
Fontan in 2010–2020 stratified by age group is
shown in Figure S5.

Procedural Type of Fontan-Palliated Persons
Between 2010 and 2020, EC-TCPC was the most
common procedure type among persons living
with Fontan (Figs. 2A, 3) and this is expected to
remain the same, through 2030 (Figs. 2B, 3). By
2030, the share of persons alive by procedure
type is predicted to be 83% for EC-TCPC, 14%
for LT-TCPC and 4% for AP (Fig. 3). In this

Table 1 Data from the literature used as an input for the epidemiologic model

Characteristic Fontan type

AP LT-TCPC EC-TCPC

30-day mortality ratea, % 11.5 6.6 1.9

10-year long-term survival rateb, % 81.0 90.3 93.6

20-year long-term survival ratec, % 74.3 87.9 93.0

30-year long-term survival rated, % 48.5 59.8 n/a

Age at Fontane, median years 6.2 3.75 4.3

Numbers are unweighted averages of all selected sources, e.g. 10-year mortality for LT is an unweighted average of values
given in papers from Ali 2018 [11], Pundi 2015 [19], van den Bosch 2019 [36]
AP atriopulmonary connection, EC-TCPC extracardiac total cavopulmonary connection, LT-TCPC lateral tunnel total
cavopulmonary connection
aData sources were: Akintoye 2018 [25], Alphonso 2005 [37], Brown 2010 [38], d’Udekem 2014 [23], Giannico 2006 [39],
Iyengar 2014 (A) [28], Iyengar 2014 (B) [40], Jacobs 2018 [41], Pundi 2015 [19], Rogers 2012 [20], Rijnberg 2019 [42],
Wilson 2017 [43]
bData sources were: Ali 2018 [11], Dabal 2014 [27], d’Udekem 2014 [44], Giannico 2006 [39], Khairy 2008 [30], Ono
2006 [45], Pundi 2015 [19], van den Bosch 2019 [36]
cData sources were: Ali 2018 [11], d’Udekem 2014 [44], Elder 2015 [31], Khairy 2008 [30], Poh 2017 [46], Pundi 2015
[19], Rijnberg 2019 [42]
dData sources were: Elder 2015 [31], Pundi 2015 [19], Rijnberg 2019 [42]
eData sources were: Dennis 2018 [47], Iyengar 2014 [40], Poh 2017 [46], Rijnberg 2019 [42], van den Bosch 2019 [36]
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model, these changes are driven by an increas-
ing use of EC-TCPC procedures and the retiring
of the AP procedure.

Verification of the Model’s Outputs

This model estimated that 1239 people were
living with Fontan in Australia and New Zeal-
and in 2014, compared with 1265 reported by a
previous publication from The Australia and
New Zealand Fontan Registry [14]. The distri-
bution of procedure types were also similar for
this model versus estimates for 2014 reported by

Fig. 1 Proportion of people alive in 2020 compared with
projections for 2030, by age group; results from the
epidemiology model

Fig. 2 Estimates of the number of people alive with a
Fontan circuit in A 2010–2020 and projection through
B 2020–2030, by procedural subtype. AP atriopulmonary

connection, EC-TCPC extracardiac total cavopulmonary
connection, LT-TCPC lateral tunnel total cavopulmonary
connection
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Schilling et al. [14]: 13% versus 13% for AP, 19%
versus 21% for LT-TCPC and 68% versus 66%
for EC-TCPC. Furthermore, according to our
model, 556 people in this region underwent
EC-TCPC between 1997 and 2010, and the
number reported for the registry by Iyengar
et al. [28] is 570. However, it should be noted
that some of our model inputs (uptake curves
and Australia–New Zealand source data) were
based on The Australia and New Zealand Fontan
Registry [14]. For Sweden, this model found that
618 people received Fontan surgery between
1982 and 2017, whereas a retrospective Swedish
national study reported this number to be 599
people [29].

DISCUSSION

This epidemiology model was created to fill a
gap in knowledge on the epidemiology of Fon-
tan. Estimates for the numbers of children born
with a single ventricle heart are available in the
literature, but it is not possible to use these as
epidemiology estimates, as not all patients will
undergo Fontan surgery or survive the Fontan
procedures. Most studies published to date are
small and/or based on a single centre and
therefore cannot be relied upon for robust epi-
demiology estimates [20, 30, 31]. Our model
estimated the prevalence of persons living with
Fontan across the 11 included countries to be
66 ppm in 2020, rising to 79 ppm in 2030. In

addition, our model estimated that the Fontan
population would become increasingly older
(55% adults in 2020, rising to 64% in 2030) and
that the proportion of persons living with an
EC-TCPC procedure type would also increase
(74–83%). This model has collated the largest
set of multinational data on Fontan epidemiol-
ogy, and represents the only set of multi-
continental data, to our knowledge. As such,
this model provides novel insights into the
epidemiology of persons living with Fontan.

Our model suggests that the number of per-
sons living with Fontan is likely to continue to
grow. The projected growth in our model was
driven by increased survival due to TCPC pro-
cedures, particularly with EC-TCPC, compared
with earlier forms of Fontan [17–19] and the
projected growth in general population size
(with the exception of Germany, where popu-
lation size is in decline). In turn, the model also
provided evidence of an ageing Fontan popu-
lation, as more patients survive into adulthood.
This is consistent with another study of Fontan
epidemiology: Schilling et al. [14] estimated the
prevalence of persons living with Fontan in
Australia and New Zealand to be 45 ppm in
2014, rising to 58 ppm in 2025 and 72 ppm in
2045, with the average age of the Fontan pop-
ulation increasing from 18 to 31 years over the
same time period. They projected prevalence
probabilistically using a microsimulation
method and robust data from the long-term
Australia and New Zealand registry. Their model
also considered more factors relating to survival
such as gender and morphology (hypoplastic
left-heart syndrome versus other) compared
with ours. Our model supports these findings of
a growing, ageing Fontan population and sug-
gests this trend applies globally. Therefore, the
healthcare support needs of this rare population
could increase in future.

Our model is based on survival estimates
taken from the literature, and the results of our
literature search further demonstrate the scar-
city of data available on the long-term survival
with Fontan surgery. This is particularly true for
the EC-TCPC procedure. Thirty-year survival
rates were not available in the literature for
EC-TCPC, due to the relatively recent availability
of this procedure. It is reassuring that the

Fig. 3 Proportion of people alive by Fontan procedural
subtype in 2020 compared with 2030; results from the
epidemiology model; percentages do not total to 100 due
to rounding. AP atriopulmonary connection, EC-TCPC
extracardiac total cavopulmonary connection, LT-TCPC
lateral tunnel total cavopulmonary connection
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survival curves generated and used in this
model predicted a 30-year survival rate for
EC-TCPC (80%) that is in line with the expec-
tations for 30-year survival with EC-TCPC noted
in the Scientific Statement from the American
Heart Association [4]. However, further research
is needed to confirm if the long-term survival
rates with EC-TCPC are accurate.

This study has several limitations. The aver-
age number of annual Fontan procedures for
the 2010–2020 period was based on the five
most recent years with data available. Therefore,
projections both forwards and backwards in
time were based on assumptions and potential
fluctuations in trends may not have been ade-
quately captured. There could be fluctuation in
the incidence of pregnancy terminations, for
example, and improvements in the biventricu-
lar repair technique [32–35] may lead to some
decline in the number of Fontan surgeries con-
ducted in future. However, we have assumed a
steady rate of Fontan and these potential trends
would therefore not be captured. It is also
unlikely that the databases used to extract
Fontan procedure codes have captured all clin-
ically relevant cases of Fontan. In addition, our
model did not account for further interven-
tions, such as conversion of Fontan circulation
(AP to TCPC), Fontan takedown or heart trans-
plantation, or for the potential for differences in
model parameters to be driven by the type of
congenital heart defect. It is also important to
highlight that the model cannot be used to
provide country-specific estimates, as there were
not enough country-specific data to populate
the model. Instead, the prevalence estimates are
‘global’ across the 11 included countries.

Our model’s key strength is that it involves
collection of the strongest existing evidence of
Fontan epidemiology and therefore represents
the largest set of data available. Another
strength is that the model inputs and outputs
were cross-checked with other sources at several
stages. For example, the procedure counts
extracted from the US COMPILE database were
relatively consistent with those reported from
the NIS by Akintoye et al. [25], suggesting that
the retrieved data are reliable. Moreover, the
model’s prevalence outputs were cross-checked
with other estimates available in the literature,

finding only slight difference between our esti-
mates and those of Schilling et al. [14], Iyengar
et al. [28] (both on the Australia and New
Zealand registry) and Dahlqvist et al. [29]
(Sweden). However, the similarity between our
models estimates and those reported by Schil-
ling et al., and Iyengar et al., are expected, given
that our model used this registry as the source of
the Australia-New Zealand procedure counts
and as the basis for creating the uptake curve.
Nevertheless, it is reassuring that there are no
large differences between our model’s estimates
and published estimates of Fontan prevalence
in Sweden, Australia and New Zealand.

CONCLUSION

Our epidemiologic model collates existing evi-
dence from 11 countries across Europe, USA,
Australia and New Zealand and provides a novel
overview of the epidemiology of persons living
with Fontan. Our model indicates that there is a
growing and ageing population of persons liv-
ing with Fontan, with prevalence predicted to
increase from 66 to 79 ppm between 2020 and
2030, and the proportion of adults rising from
55 to 64% over the same period. In our model,
these changes were driven by the better survival
rates with TCPC versus AP, the increasing pref-
erence for EC-TCPC and the predicted growth in
general population size.
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