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Canadian Journal of Cardiology 30 (2014) S410—5419

Review

Adult Congenital Heart Disease: A Growing Epidemic
Pablo Avila, MD, Lise-Andrée Mercier, MD, Annie Dore, MD, Frangois Marcotte, MD,
Frangois-Pierre Mongeon, MD, MS, Reda Ibrahim, MD, Anita Asgar, MD, Joaquim Miro, MD,
Gregor Andelfinger, MD, Blandine Mondésert, MD, Pierre de Guise, MD, Nancy Poirier, MD, and
Paul Khairy, MD, PhD

Montreal Heart Institute Adult Congenital Center, Université de Montréal, Montreal, Quebec, Canada
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100.000 1 milione 1.8 milioni

Incremento stimato nei prossimi 15 anni pari a circa 5% l'anno
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Tsunami che ci sta travolgendo 7
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Note storiche <7
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"Congenital heart defects are
of no interest for the general
practitioner

There are only few patients
who survive to adulthood"

Sir William Osler
(1849-1919)
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Note storiche

Theodor Billroth
(1829-1894)
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"Surgeons who try to operate
on the heart
cannot expect
the respect of their colleagues"
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2020 ESC Guidelines for the management of ™

Bambino Gesu

adult congenital heart disease

Congenital heart disease € A lifelong chronic con@

i Need for repeated
Lo operations and interventions
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ESC recognizes the need for dedicated specialists
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Riduzione mortalita Bambino Gest

JACC Vol. 56, No. 14, 2010 Khairy et al. 1153
September 28, 2010:1149-57 Changing Mortality in Congenital Heart Disease

Age at death (vears)
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= Perfezionamento delle tecniche chirurgiche
| = Sviluppo tecniche interventistiche

= Ottimizzazione tecniche di trattamento intensivo
Year " IVG

2004-2005 * Evoluzione supporti tecnologici diagnostici

Year
1987-1988

I R 30%
30% 25% 20% 15% 10% 5% 0% 0% 5% 10% 15% 30% 25% 30% .

Proportion of all deaths

Distribution of Age at Death in Patients With Congenital Heart Disease in 1987 to 1988 and 2004 to 2005

Histogram bars depict the proportion of all deaths (x-axis) according to age at death (y-axis) in our cohort of patients with congenital heart disease in the first (1987 to
1988; left) and final (2004 to 2005; right) years of observation. Bold black curves with diamends represent the corresponding age at death distribution in the general

Quebec population durnng the same periods of observation.
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Transizione Demografica 7

Bambino Gesu
OSPEDALE PEDIATRICO

A 45,000
39,051 40,000
35,000
30,000 £
25,000 §
20,000 E_l

100+ 20,011
18,942 _—

131913
15,000

10,000
5,000

Percent

2000 2005 2010

Year

B Adults = Children

B 4,500

CHD COMPLESSE 3,956 4.000

3,500
2,895

2,355 - —
2,557 2,686 2,500

2,000
1,500

w
|e Jaquinn

L P
100 2,275

Percent
an

1,000
500

2000 2005 2010

Year
N Adults m Children a

Marelli et al Prevalence of Congenital Heart Disease 2000-2010
(Circulation. 2014;130:749-756)
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OPBG and ACHD T =
Consapevolezza

» 6000 pts in FU (2200 moderata/severa complessita)
» Nessun programma di transition

» Territorio impreparato alla gestione di questi pazienti

» Rapporto fiduciario dei pts all' equipes OPBG

!

2017 Cardiologia del Congenito Adulto in OPBG
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Follow-up in centri di riferimento 7
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Does frequently inadequate adult care threaten
the outcome of congenital heart disease after
successful paediatric treatment?

Helmut Baumgartner®

Division of Adult Congenital and Valvular Heart Disease, Department of Cardiovascular Medicine, University Hospital Muenster, Muenster, Germany

Ondine publish-oheod-of-print 7 Febvuary 2018

Impact of Specialized Adult Care on Congenital Heart Disease Outcome
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Team ACHD

: . 7
obbligatorio e B
Cardiologo
Radlol.o go/ Cardiochirurgo
Imaging
Responsabile VAD Elettrofisiologo
Paziente Lo
Trapiantologo Emodinamista
Ginecologo Cardioanestesista
Psicologo Counselor
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BMU
OoOPBGand ACHD oI

1) Protocolli e Percorsi per singole patologie

2) Formazione

» Capacita di ascolto
» Capacita di lavorare in gruppo
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OPBG and ACHD V
Necessita

FFFFFFFFFFFFFFFFFF

Network
» Co-morbilita

» Ginecologia/ostetricia

» Cardiopatie semplici sul territorio
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Macro-aree ACHD OPBG e e

» Cath Lab e ACHD
» Fontan

» ToF corrette

» Vent dx sistemico

» Scompenso cardiaco

» Qravidanza

ROMA | 9® Ediz
14 30 Settembre Cantra Congress
1 Ottobre | di Confindustria
2022 | 4 i "_"c“..'“c




7
Macro-aree ACHD/OPBG e e

» Cath Lab e ACHD
» Fontan

» ToF corrette

» Vent dx sistemico

» Scompenso cardiaco

» Qravidanza
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ACHD/OPBG A
obiettivo

Riduzione numero re-interventi
Aumento interventistici

» Valvole percutanee efflusso destro nativo o condotti
» Valve in valve tricuspide
» Stent in condotti extracardiaci Fontan

> Stent in CoAo

» Stent ne1 rami polmonari
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AC HD/OPBG OSPEDALE PEDIATRICO

Esperienza OPBG: andamento negli anni cat. interv.
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I periodo: 2010-2015 II periodo: 2016-2021
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ACHD/OPBG Bambino Gesi

Aumento delle procedure in cath lab
Con un programma dedicato

350
300
250
200
p <0.001
150

100

50

2010-2015 2016-2021
B DCC m ICC

I periodo 2010-2015 pre programma
II periodo 2016-2021 post programma
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Macro-aree ACHD/OPBG e e

» Cath Lab e ACHD
» Fontan

» ToF corrette

» Vent dx sistemico

» Scompenso cardiaco

» Qravidanza
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Fontan-Late Survivor is a precious tflower 7
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Needs special care (nutrition, water)
Careful and constant referrals to centers with specific
expertise are MANDATORY for pts with Fontan circulation

Jane Sommerville
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Fontan 7
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THE TRUTH ABOUT THE FONTAN THE FONTAN PARADOX

We have created /—\ \\

“This procedure is not an anatomical A i By creating survival,

3 i z ted

correction, which would require the beings who have h,a,vei;ﬁg?:?;at:

- £ isht tricl but never before walked : ys .

creation ot a right ventricle, but a the facp ot o . thatis unsustainable
in the long term?

procedure of physiological pulmonary w/ | \\ »”
blood flow restoration, with suppression of - e

right and left blood flow mixing”

b

The Goal: creation of a
normal quality and

duration of life for human

beings born with a single

Fontan and Baudet - Thorax 1971;26:240 ventricle type of CHD
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Fontan Management- Fontan Clinic

> Stratificazione del rischio (§ cat.diagn.)
» Trattamento in cath lab
» Terapia personalizzata

> Esercizio fisico
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Interventistica percutanea in Fontan 7
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casistica OPBG &7

Cosa ¢ cambiato con un programma dedicato

» Embolizzazioni di collaterali
» Chiusura strazioni (No)
» Fenestrazione in cath lab (flow regulator)

> 24 Stenting nei condotti di Fontan (secondo periodo)
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Cath Lab in Fontan
casistica OPBG
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Cosa ¢ cambiato con un programmaACHD/OPBG

250
DCC
., WICC
ICC
stenting
150
100
3 stenting
50
0 i
DCC ICC

I periodo:2010-2015

p<0.0001

21 stenting
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DCC ICC

II periodo: 2016-2021
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2 1 Cardiovasc Dev Dis. 2022 May 27;9(6):171. doi: 10.3390/)cdd 9060171
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Esperienza OPBG The Effects of Exercise Training on Cardiopulmonary Bamghine et
Exercise Testing and Cardiac Biomarkers in Adult
Patients with Hypoplastic Left Heart Syndrome and
Fontan Circulation

Marco Alfonso Perrone 1, Elettra Pomiato 7, Rosalinda Palmieri 1, Giulia Di Gid 1,
Fiorella Piemonte ¢, Ottavia Porzio #, Maria Giulia Gagliardi

Abstract

Background: Several studies have shown that adult patients with Hypoplastic Left Heart Syndrome
{HLH%) and Fontan circulation have a reduced exercise tolerance that affects daily life. Recent studies
have investigated the effects of aerobic exercise training in patients with univentricular heart;
however, this research topic is still poorly studied. The aim of this study was to evaluate the effects of
an aerobic exercise training program on cardiopulmonary exercise testing parameters and cardiac
biomarkers in patients with HLHS,

Metheds: We enrclled 12 patients with 2 mean age of 24 £ 2.5 years (range 22-27 years), 50% male,
with HLHS at Bambino Gesu Children’s Hospital IRCCS. All patients underwent a cardiopulmonary test
and blood sampling before (TO) and after (T1) a 4-week aercbic exercise program. Cardiac biomarkers
hs-cTnT, NT-proBNF, ST2, GDF-13 were studied,

Results: Data analysis demaonstrated an increase in cardiorespiratory performance after 4 weeks of
aerobic exercise training activity, In particular, the data showed a significant improvement in test
duration [p &lt; 0.05), heart rate at rest (p &lt; 0.05), heart rate recovery 1 min (p &lt; 0.05), VO2 max (p
&lt; 0.01) and oxygen uptake efficiancy slope (p &lt; 0.05). At the same time, the data showed a
significant reduction in NT-proBNP and ST2 values (p &lt; 0.01 and p &lt; 0,05, respectively) and a
significant increase in GDF-15 {p &It; 0.01). No significant changes were found between the hs-cTnT
values.

clusions: Our study demonstrated the 4-week efficacy of an aerobic training program in
improving cardiorespiratory performance and cardiac biomarker values in adult patients with HLHS
and Fontan circulation. More studies with larger numbers of patients will be needed to confirm these
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> Front Cardiovasc Med. 2021 Dec 7;8:764273. doi: 10.3389/fcvm.2021.764273. eCollection 2021.
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The "Super-Fontan" Phenotype: Characterizing i
Factors Associated With High Physical Performance N

Derek L Tran ' 2 3, David S Celermajer ' 2 3, Julian Ayer 4 3, Leeanne Grigg ©
Carley Clendenning 8, Tim Hornung ?, Robert Justo 10 11 Glen M Davis 12, Yves d'Udekem 13 14,

. . o =¥
Rachael Cordina ' 2 3 8

Abstract

Background: People with a Fontan circulation usually have moderately impaired exercise
performance, although a subset have high physical performance ("Super-Fontan"), which may
represent a low-risk phenotype. Methods: People with a "Super-Fontan” phenotype were defined as
achieving normal exercise performance [280% predicted peak oxygen uptake (VO3) and work rate]
during cardiopulmonary exercise testing (CPET) and were identified from the Australian and New
Zealand Fontan Registry. A Fontan control group that included people with impaired exercise
performance (=80% predicted VO3 or work rate) was also identified based on a 1:3 allocation ratio. A
subset of participants were prospectively recruited and completed a series of physical activity, exercise
self-efficacy, and health-related quality of life questionnaires. Results: Sixty CPETs ("Super-Fontan”, n
= 15; control, n = 45) were included. A subset ("Super-Fontan", n = 10; control, n = 13) completed a
series of questionnaires. Average age was 29 + 8 years; 48% were males. Exercise capacity reflected by
percent predicted VO, was 67 + 17% in the entire cohort. Compared to the "Super-Fontan”
phenotype, age at Fontan completion was higher in controls (4.0 £ 2.9 vs. 7.2 £ 5.3 years, p = 0.002).
Only one (79) person in the "Super-Fontan” group had a dominant right ventricle compared to 15
(33%) controls (p = 0.043). None of those in the "Super-Fontan” group were obese, while almost a
quarter (22%) of controls were obese based on body mass index (p = 0.046). Lung function
abnormalities were less prevalent in the "Super-Fontan” group (20 vs. 70%, p = 0.006). Exercise self-
efficacy was greater in the "Super-Fontan” group (34.2 £ 3.6 vs. 27.9 £ 7.2, p = 0.02). Self-reported
sports participation and physical activity levels during childhood and early adulthood were higher in
the "Super-Fontan” group (p < 0.05). The total average time spent participating in structured sports
and physical activity was 4.3 + 2.6 h/wk in the "Super-Fontan" group compared to 2.0 + 3.0 h/wk in

T

controls, =FHTeTe were no differences in self-reported current total phiysicatast score or
-related quality of life between groups (p = 0.05). Conclusions: The "Super-Fontan” phenoty
is associated with a healthy weight, lower age at Fontan completion, better exercise self-efficacy, and

hig all levels of sport and physical activity participation during physical developmen
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Gestione complicanze tardive

» Scompenso/aritmie

> Desaturazione

» Epatopatia (FALD) A

PVC
» Proteino-dispersione
» Bronchite plastica
D s0settembre |
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Protocollo FALD OPBG Bopkina Bl

Cosa ¢ cambiato con un programma ACHD/OPBG

» Eco addome annuale e alfa feto proteina semestrale

» Screening con ANGIO TC/RMN addome al primo accesso e
annuale se presenza di noduli > 1 cm

> Biopsia epatica ¢ essenziale per diagnosi corretta su noduli
sospetti

» Collaborazione con centri per adulti
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Casistica FALD OPBG

Pazienti Fontan >18 anfit TEGOR
YNAME

50
208 pazienti maggiorenni s/p 23%

Fontan

Eta media 28 anni
FU medio dall’intervento di
Fontan 22 anni

6 pz con epatocarcinoma
2 pz con noduli > 1 cm con AFP +

1 pz con adenoma epatico

7 pz con noduli > 3 ¢cm con AFP —

1 pz con sospetto adenoma epatico di
9,2 cm
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Macro-aree ACHD/OPBG e e

» Cath Lab e ACHD
» Fontan

» ToF corrette

» Vent dx sistemico

» Scompenso cardiaco

» Qravidanza
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PPVI vs Surgery in ToF ST

casistica OPBG (379 pts)

Cosa ¢ cambiato con un programma ACHD/OPBG

70 25
60 20
50
- p<0.0001 15
30 10
20 5
10
o 0
L R W P S T B G O e R R
. . e T U e T 4 A
period | period Il AT ART ADT AR ART ADT AT ADT ADT AR ADY AD

mPPVI m Surgery o PP\/| e SUTgery

I periodo: 2010-201S pre programma ACHD
II periodo: 2016-2021 post programma ACHD

9* Edizione
k

«‘» ROMA
3 1 30 Settembre Centro C ssi
1 Ottobre | 9'tc0
2022 | 44 """_’ um

d fc}l




7
Macro-aree ACHD/OPBG e e

» Cath Lab e ACHD
» Fontan

» ToF corrette

» Vent dx sistemico

» Scompenso cardiaco

» Qravidanza

ROMA | 9® Ediz
32 30 Settembre Centro Cangressi
1 Ottobre | di Confindustria
2022 | 4 i "_"c“..'“c




Vent. dx sistemico Bambing Gest

» S\P Mustard\ Senning (96)

> CCTGA (45)
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Vent dx sistemico <z
Cosa ¢ cambiato con un programma ACHD/OPBG &by

Protocollo terapeutico

SACUBITRIL/VALSARTAN NOT ONLY IN SYSTEMIC RIGHT VENTRICLE: A
PRELIMINARY STUDY

1) Tutti pts ﬁNYHA Class e QoL

2) 2 pts con ascite hanno presentato resoluzione completa ascite
3) Tutti pts [ 47% NTproBNP

4) Test cardio-polmonareﬁ durata 15%

Abstract SICP 2022

9* Edizione
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Macro-aree ACHD/OPBG e e

» Cath Lab e ACHD
» Fontan

» ToF corrette

» Vent dx sistemico

» Scompenso cardiaco

» Qravidanza
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Scompenso in ACHD T

20 to 50% of ACHD

»> 22% S/P Mustard o Senning
> 32% TCGA
> 40% Fontan

> HF 20% di tutti decessi ACHD

Guidelines ACHD AHA 2018

P ACEC =i 2
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Heart Failure: ACHD guidelines 7
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ESC ESC GUIDELINES
European Heart Journal (2020) 00, 1-83
European Society goi:10.1093/eurheartj/ehaa554

of Cardiology 7 KEY messages
7.1.2 Heart failure

2020 ESC Guidelines for the management of
adult congenital heart disease ¢ The key treatment for heart failure in ACHD patients remains its
prevention by optimizing haemodynamics and heart rhythm. This

The Task Force for the management of adult congenital heart

disease of the European Society of Cardiology (ESC) requires systematic follow-up in specilized centres to facilitate
timely intervention.
6 Gaps in evidence e Ina biventricular circulation, standard heart failure treatment can

be extrapolated to ACHD patients with a systemic LV and may

6.1.2 Heart failure L A : : , , .
be applied in patients with a systemic RV, although it remains

* The pathophysiclogy/mechanism of heart fallure, especally in uncertain whether the known benefits of treating a failing LV can

those with a systemic RV and Fontan dirculation, is incompletely b expected. FEtthhyEiDng}" i patients LA oy St

understood and needs further study to find better ways for pre-
vention and treatment. and especially with a UVH and Fontan palliation, differs markedly
e Indications for application of standard heart failure treatment in from a ‘regular circulation’ and standard heart failure therapy has
both acute and chronic settings need to be better defined. . beappliecl C.EIL.ItiDL.ISl}-’.
® The prediction and course of heart failure needs to be better : . : ;
defined to improve indications and timing of ventricular assist e Timely referral and consultation with ACHD and heart failure
device/transplantation. specialists in a centre with a transplant service and ACHD exper-

e Largescle colhborative international prospective registries on tise is recommended, especially in those with moderate and

medical and device therapy in ACHD are needed and support severecomplexit}r CHD.

for the set up and practical implementation is required.

9* Edizione

ongressi

.51 Cor u“-E}uEtr a3

T,

ROMA
30 Settembre
— 1 Ottobre
PLATFORM OF LAS JAC EXPERIENCE .

2022

JORATORIES FOR ADVANCES IN CARDI



Terapia anti-scompenso 7
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Nessun farmaco ha attualmente dimostrato
la capacita di ridurre completamente la progressione di malattia in ACHD

Prima terapia anti-scompenso consigliata: FU utile a
identificare precocemente difetti residui da correggere
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Nuove frontiere X7

Bambino Gesu
OSPEDALE PEDIATRICO

ESC ESC GUIDELINES
European Heart Journal (2021) 42, 35993726
European Society doi:10.1093/eurheartj/ehab368
of Cardiology

2021 ESC Guidelines for the diagnosis and
treatment of acute and chronic heart failure

Sacubitril / Valsartan

NT-pro-BNP | | QoL
CV death

hosp

Vericiguat

°~
°~
°~

9* Edizione

Centro Congressi
di Confindustria
Auditorium
della Tecnica

ROMA
7 30 Settembre
— 1 Ottobre
PLATFORM OF LABORATORIES FOR ADVANCES IN CARDIAC EXPERIENCE .

2022




o [ J V
Scompenso cardiaco in ACHD Bemphing Gest

Cosa ¢ cambiato con un programma ACHD/OPBG

(Studio di fase 4 iniziato)

SACUBUTRIL/VALSARTAN ALONE OR IN ASSOCIATION WITH SODIUM-GLUCOSE CO-

TRANSPORT TYPE 2 INHIBITORS FOR TREATMENT OF HEART FAILURE IN ADULT PATIENTS

WITH CONGENITAL HEART DISEASE
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Programma trapianto ed assistenza meccanica Beniine Dee)

» Programma OPBG

» Network centri adulti
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Macro-aree in ACHD Bambing Ges

» Cath Lab e ACHD
» Fontan

» ToF corrette

» Vent dx sistemico

» Scompenso cardiaco

» Qravidanza
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Gravidanza in ACHD 7

Bambino Gesu
OSPEDALE PEDIATRICO

Se una madre ad alto rischio decide di portare avanti una gravidanza...
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Bambmo Gesu

Casistica OPBG ‘e

150 == counseling

!

51 hanno portato a termine la gravidanza (2019 ad oggi)

collaborazione con centri per adulti
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UNIVERSO DONNA NEL MONDO ACHD st

Questionario donna QoL
proposta di studio multicentrico italiano
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Cosa ¢ cambiato con un programma ACHD/OPBG

Take home message

» Popolazione in crescita

» Percorsi dedicati per singole patologie

» Nuovi protocolli di terapia medica (terapie personalizzate)
» Riduzione del numero dei re-interventi ( interv. cath lab)

» Teamwork
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Obiettivo: migliorare Qol e sopravvivenza 7

Bambino Gesu
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