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Stime sulla popolazione di adulti con cardiopatia
congenita negli USA nel 2000
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Data compiled from the statistics of the Office of Population Consensus and
Surveys for England and Wales showing reported deaths from congenital heart
disease in the various age groups.

Nel 1958 la mortalita’ era piu’ alta nella fascia di eta’ pediatrica
mentre a partire dal 1986 |la mortalita’ piu’ alta si riscontra nella
fascia di eta’ soprai 20 anni
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Heart 2002;88:1i-14i




Cardiopatie congenite

100 %o

Scompenso
asintomatico

Scompenso
sintomatico

Chirurgia
palliativa
e correttiva

Nascita

Complicanze tardive
e reinterventi

Tempo



Il follow-up del cardiopatico congenito adulto
perche’ il GUCH e’ un paziente diverso

* Problematica relativamente nuova

®* Conoscenza delle CC + degli interventi

* Problematiche mediche e chirurgiche peculiari
* Problematiche psicologiche

* Particolare valutazione funzionale ed imaging



MORBILITA’

NYHA 11 26%0
NYHA |||-|v- 10%
TSV- 18%
TV- 504
TIA/ Ictus- 4%
Endocardite- 304
Cardiopatia ischemica- 1%

The Euro Heart Survey on adult congenital heart disease, Eur Heart J 2005



SCOMPENSO CARDIACO

cardiopatie acquisite

» VSN dilatato-ipocinetico
s Disfunzione diastolica vsn

GUCH

VDX Iperteso
2 VDX dilatato
< Ventricolo unico




Scompenso cardiaco nel GUCH

@ Singhe ventricle
L Tetralogy of Fallot
) TGA [Musitard)
W Left-to-Right-Shunt
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Ventricolo destro sistemico:
TGA S/P Mustard-Senning

Aorta Pulmonary artery
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Ventricolo destro sistemico:
TCCGA




Ventricolo dx sistemico

Circolo sistemico = sovraccarico di pressione

Ipertrofia vdx sistemico

!

Ridotta riserva coronarica (ridotta densita
capillari)

tachiaritmie _l l ,

'

Ischemia e fibrosi miocardica v
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Effects of enalapril on mortality in severe congestive heart failure. Results of the
Cooperative North Scandinavian Enalapril Survival Study (CONSENSUS). The
CONSENSUS Trial Study Group

Effect of enalapril on survival in patients with reduced left ventricular ejection

fractions and congestive heart failure. The SOLVD Investigators

Effect of captopril on mortality and merbldity In patients with left ventricular
dysfunction after myocardial Infarction, Results of the survival and ventricular GUCH

enlargement trial, The SAVE Investigators
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CHRONIC HEARET FAILLRE




Ventricolo adx sistemico

Agem

fhiocker
Lindenfield et al" Canedilol

Giardini &t &™ Canedilol both

Josepheson et al™ Warious TGA

Doughan et al™ Yaripus TGA

ACE inhibinor

Hecheer et & Yaripus TGA

Fabinson ef &™ Enalapri TGA

Themen et & Ramipsil TGA

ATIl amnagonist

Dore et & Losartan hoth 9 . ND

Lester ef a™ Lessartan TGA T 0 pro

*Faght venincular ejecton frachon as determined by MAI; #defermined in minongy of patents; {nght venincular eecton fracBon as detemmined by echocamdiograpiy.

ACE, angictersn-converting enyme; ATIL angiotensin Ik ccTGA, congenitally comecied trensposidon of the great arbaries; W, magnetic resorance imaging; MDY, not determined;
NYHA, Mew York Heam Association dass; prmo, prospective study design; retm, refmspective study designs; T, significant mprovement =, na significant change.

Winter MM, Heart 2009



Ventricolo destro dilatato:
Insufficienza polmonare nel Fallot

/ s

Outflow tract
obstruction




RM cardiaca

Ventricular size and function assessed by cardiac
MRI predict major adverse clinical outcomes late

after tetralogy of Fallot repair

A L Knauth,'? K Gauvreau," A J Powell," M J Landzberg,? E P Walsh," J E Lock,’
P J del Nido,> T Geva'
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Optimal Timing for Pulmonary Valve Replacement in
Advults After Tetralogy of Fallot Repair

Judith Therrien, MD, Yves Provost, MD, Naeem Merchant, Mmp, William Williams, mp,
Jack Colman, mb, and Gary Webb, mp

Am J Cardiol 2005;95:779-82

RVEDY (cc/m’)

Post PVR

Criteri di timing per preservare

la funzione del VDx ?



A prospective, randomized, double-blind, placebo controlled

trial of beta-blockade in patients who have undergone surgical
correction of tetralogy of Fallot

K. Norozi et al., Cardiol Young 2007; 17: 372-379
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VALVOLA POLMONARE PERCUTANEA

m Obiettivi

Indicazioni:

Disfunzione condotto VDX-AP
Stenosi, Insufficienza, entrambe

= Risolvere la stenosi senza provocare
rigurgito

= Risolvere I'insufficinza

m Preservare la funzione vdx

= Prolungare la durata del condotto,
ritardare I'intervento chirurgico




Pulmonary Valve Replacement in Tetralogy of Fallot

Impact on Survival and Ventricular Tachycardia

David M. Harrild, MD, PhD; Charles 1. Berul, MD: Frank Cecchin, MD; Tal Geva, MD:;
Kimberlee Gauvreau, ScD; Frank Pigula, MD; Edward P. Walsh, MD

VT or Death

13 PVR patients
33 1 7 Controls
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Harrild DM, Circulation 2008




Ff pppandage 1o
P gnostomogs

with pencordal -\ 34y L’evoluzione della Fontan

pateh augmentation

LATERAL TUNNEL
TCPC

EXTRACARDIAC
CONDUIT

ATRIO-PULMONARY -
CONNECTION Left Atrium
1971 :



I/ ventricolo unico — La Fontan

Stenos/ circulto

Disfunzione ventricolare

Stenosi A.polmonari Insuff.valvole AV

Aritmie

Compressione VPo )

Enteropatia

Proteino-disperdente
Scompenso

cardiaco




Ventricolo unico - Fontan
Terapia dello scompenso cardiaco

Angioplastica
+ stent

Conversione a
Cavopolmonare totale

Embolizzazione
Collaterali sist-Po

_ R Trapianto cardiaco
Fenestrazione circuito

Terapia medica
convenzionale ??




Vventricolo unico — Fonitan

ENALAPRIL per 10 settimane

18 pazienti

Prospettico, randomizzato, cross-over
Non modifica la capacita funzionale
Non modifica la funzione diastolica

Non modifica RVS ne IC a riposo

Kouatli AA., Circulation 1997



Effect of sildenafil on haemodynamic response to
exercise and exercise capacity in Fontan patients

Alessandro Giardini*, Anna Balducci, Salvatore Specchia, Gaetano Gargiulo,
Marco Bonvicini, and Fernando Maria Picchio

Pedatric Cardiology and Adult Congenital Unit, University of Bologna, Via Massarenti 9, 40138 Bologna, Italy
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Before sildenafil After sildenafil Control before Control after

Table 2 Change in cardiopulmonary and haemodynamic variables observed in exercise test nos 2 vs. 3 in the sildenafil
treatment and in the control group at each exercise stage

Varable Rest Peak exercise
St T il

Before Before After

Cardiac index (L/min/m®) 29 +08
PBF index (L.-'min.-'ml] 22+ 06

Eur Heart J 2008;29:1681-1687



Conversion of atriopulmonary Fontan to extracardiac total cavopulmonary
connection improves cardiopulmonary function

- L ] - r b - - | |
Alessandro Giardimi ™, Carlo Pace Napoleone , Salvatore Specchia”, Andrea Donti ™,
- S TP 1 b e o b e
Roberto Formigari *, Guido Oppido °, Gaetano Gargiulo ”, Fernando M. Picchio ®
* Pediatric Cardialogy and Adult Congenital Unit, Univerzity aof Bologna, Via Massarenti 9, 40138 Bologna, Raly
" Pediatric Cardiac Surgery, University of Bologna, Raly

Recetved 15 September 2005, recetved in revised form 9 November 2005; accepted 15 November 2005
Available online 5 January 20606

Int J Cardiol 2006;113:341-544

Table 2
Cardiopulmonary test results before vs. 6 months after conversion to
extracardiac total cavopulmonary connection

Betore After p value
COMVETS 10N

Peak O pulse 49(25-10.5) J(35-11.5)
(ml Oy/kg/beat)
Peak HR [36 (117 160y 134 (121-159)
(heats/min)
Peak VE (l/min) A23.9-68.5) 565 (32.5-68.2)
VO (I'min) 352247 34(23-446) 066
FEV (ls) H(19-3¢ 29(19-39) 006
Arterial (O saturation Q1 (87-9: 02 (EE-—-03) 0.7
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CRT e GUCH

Permanent CRT Studies

Conv. Age FUP Removed
N N Pacing at CRT [Months] from
N Systemic Single Prior NYHA [Years] Median Transplant
Study Total RV Ventricle to CRT Class Median (Range) Nonresponders List
Strieper et al., 2004° 7 17 0 5 NA 7.3 16 2 57
Janousek et al., 2004 8 B 0 § MedEng 905 17.4 0 0/0
Dubin et al., 2005 103 17 7 46 1=15 12.8 4.0 11 318
2=49
3/4 = 39
Khairy et al., 2006'2 13 4 0 7 NA 6.5 15.6 0 NA
Beek et al., 20062 3 0 0 3 MNA 1.5 (2-12) 0 00
Moak et al., 2006 6 0 0 6 NA 10.8 10 0 2/2
Janousek et al., 2006'® 74 22 3 58 medanz  16.9 8.1 g 3/8
Total 214 b2 10 131 22 13/35
(24.3%) (4.7%) (61.2 %) (10.3%) (37.1%)

Explanations: Conv. = conventional, CRT = cardiac resynchronization tharapy; FUP = follow-up; NA = not available: RV = right ventricla.

J. Janousek et al., PACE 2008; 31: S21-S23
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Aritmie nel GUCH

Motivo principale di accesso In PS

Freqguente associazione di bradi-tachiaritmie
(disfunzione nodo SA o AV)

Causa di disfunzione ventricolare,
trombosi, SCD

Morbilita: farmaci, CVE, device, chirurgia
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Aritmie nel GUCH

Terapia farmacologica

** Meno efficace

s* Meno tollerata
 Disfunzione nodo SA o AV
 Disfunzione ventricolare
 Ipotensione

*»» Effetto proaritmico !

antiaritmici gruppo 111 (amiodarone)



Aritmie nel GUCH

Ablazione transcatetere

*» Anatomia complessa

i L ¢ Fontan Procedure
s Circuiti di rientro Conduit

ampi/multipli

s+ Accessl venosi limitati

Area of Low Voltage
(=05 mV)

‘0

* < successo Immediato

¢ > recidive a distanza



Ventricolo destro sistemico:
la sindrome di Eisenmenger

Peripheral pulmonary artery

|

>> shunt ax/sn 27



Bosentan

Bosentan Therapy in Patients With Eisenmenger Syndrome
A Multicenter, Double-Blind, Randomized, Placebo-Controlled Study

Mazzareno Galie, MD:; Maurice Beghetti, MD: Michael A. Gatzoulis, MD; John Granton, MD;
Rolf M.F. Berger, MI:, Andrea Laver, PhD), Eleonora Chiossi, MSc: Michael Landzberg, MD: for the

Bosentan Randomized Trial of Endothelin Antagonist Therapy-5 (BREATHE-5) Investigators

54 pazienti - classe WHO I1l- F.Up 16 sett.

Parameter

Heart rate, bpm

Mean pulmonary artenial pressure, mm Hg
IMean left atrial pressure,t mm Hg

=2

Pulmonary flow index, L - min~! - m

vascular resistance index, dyne - s - cm™
IMean systemuc artenal pressure, mm Hg
IMean night atnial pressure, mm Hg

l,,..—2

Systemic flowindex, L - min™ - m

Systemic vascular resistance index, dyne - s - em™

Change From Baseline

Placebo (n=17)"

~0.8(27) —2.0(1.9)
0.5(1.4) 5.0 (1.6)
0.5(1.2) 0.4 (0.6)
0.0 (0.1) 0.1(0.1)

155.1 (134.0) 316.9 (138.3)
2.5(2.2) ~3.8(1.6)
0.4 (0.9) 0.3 (0.5)
~0.2 (0.1) 0.9 (0.8)

378.9 (246.8) ~372.9 (244.6)

Bosentan (; n=37r':fk

Treatment Effect

(Bosentan—Placebo)

~1.2(34)

0.2 (1.3)
0.1(0.1)
472.0 (221.9)
6.3 (2.8)
~0.1(1.0)
1.1(1.1)

~751.8 (388.4)

P

0.7329

0.8862
0.4675

0.0595

Galie’'et al., Circulation 2006



Bosentan Therapy in Patients With Eisenmenger Syndrome
A Multicenter, Double-Blind, Randomized, Placebo-Controlled Study

Mazzareno Galie, MD; Maurice Beghetti, MDy, Michael A. Gatzoulis, MD; John Granton, MD:;
Rolf M.F. Berger, MD: Andrea Laver, PhD: Eleonora Chiossi, MSc; Michael Landzberg, MD: for the
Bosentan Randomized Trial of Endothelin Antagonist Therapy-5 (BREATHE-5) Investigators
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Table 3 Effect of placebo and sildenafil as add-on therapy to bosentan

Placebo and bosentan Sildenafil and bosentan  Mean difference (5% Cl)  P-value

(mean difference) (mean difference)
& min wallk distance (meter) 7.9 21.1 13.1 (—25.3 to 51.3) 0.48
Systolic blood pressure (mmHg) 24 —38 618 (—2.8 to 15.2) 0.17
Diastolic blood pressure (mmHg) 2.2 0.4 1.8 (—88to 124) 0.73
Systemnic oxygen saturation at rest (%) —1.8 29 4.7 (19 to 7.5) 001
Systemic oxygen saturation during exercise (%)  —2.9 39 68 (— 0.5 to 14.2) 0.07
NT-proBMNP (mmol/L) —99 22 120 (—27.7 to 51.7) 053
NYHA class —0.13 —0.26 0.29
Pulmonary blood flow (Limin)* 0.23 —0.38 —061(—1.83 to 0.61) 0.31
Systemic blood flow (L/min)? 0.33 —0.19 —053 (—3.36 to 230) 0.70
Pulmaonary/systemic blood flow® 0.09 — 007 —016 (—0.37 to 0.05) 0.13
Pulmonary vascular resistance (wood) —2.07 0.48 255 (—3.44 to 8.55) 0.38
Systemnic vascular resistance (wood) 1.85 —0.50 — 275 (—10.32 to 4.82)
Pulmonary blood flow (L/min)® —0.25 032 0.58 (—0.21 to 1.36) 0.14
Systemic blood flow (L/min)® 0.02 —0.03 02(—133 to 1.22) 093
Pulmonary/systemic blood flow® —0.04 006 010 ({—0.10 to 0.30) 0.30

MNT-proBMNP, N-terminal pro brain natriuretic peptide; NYHA, Mew York Heart Association.

*Data from catheterization.
“Data from magnetic resonance imaging.

Iversen, Eur HJ March 2010
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» Ht > 65% o Hb > 20g/dl + sintomi
da iperviscosita.
» Ht > 60% In caso di intervento chirurgico



Componenti chiave dell’approccio alla cura del

paziente GUCH

|dentificatione ed educazione del paziente
Sviluppo di una rete tra centri specializzati e
territorio

Organizzazione della diagnosi e cura
ldentificazione del fattori di rischio per la prognosi
Espansione e formazione di specialisti dedicati



Una possibile soluzione organizzativa:
I’Hub and Spoke

Education, education, education!!!




Come gestire il cardiopatico congenito adulto

+» Conoscenza
“» Esperienza

*» Collaborazione







TERAPIA SCOMPENSO NEI GUCH

e Considerare la chirurgia o Ila procedura

Interventistica

e L'applicazione delle raccomandazioni per Ile
cardiopatie acquisite non e supportata da

sufficienti evidenze

« Necessari studi prospettici e multicentrici



44 anni, TGA S/P Mustard, IT1ART-AF-SND
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F.B. & 50 anni, Fallot, S/P correzione con Hancock 30
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Combination therapy with bosentan and sildenafil
in Eisenmenger syndrome: a randomized,
placebo-controlled, double-blinded trialt

Kasper Iversen', Annette S. Jensen!, Tim V. Jensen?, Niels G. Vejlstrup!,
and Lars Sendergaard "

Systemic oxygen saturation at rest

Difference (%)
&n

|
o

LA
wn

Bosentan Bosentan and placebo  Bosentan and sildenafil

Mean difference 4,7 (p < 0,01)

Iversen, Eur HJ March 2010



Aritmie dopo Intervento di Fontan

Gruppo con aritmia Gruppo senza aritmia

n=39 n=>55

Scompenso 46 % Scompenso 13 % p<0.004
Trombosi ADX 31 % Trombosi ADX 4 % p<0.006
Mortalita 10 % Mortalita 9 %

Ghai et al, JACC, 1997






The Results of Catheter-Based Therap}r C.(:}rnpared

With Surgical Repair of Adult Aortic Coarctation
John Alfred Carr, MD
Chicago, Ilfinois

633 pz. Stent/PTCA vs 213 pz. Chirurgia (1995-2005)
30 r

25 F

20 | -

15

11

Complicanze (%0)

Chirurgia Angioplastica

e Sanguinamento e Aneurisma Ao
e Lesione n. laringeo e Dissezione Ao
e Migrazione stent

J Am Coll Cardiol 2006; 47: 1101-1107
e AIT/Ictus



La circolazione tipo Fontan
// ventricolo “poco riempito”

Perdita
' PCO2 flusso pulsatile
( | NO)
N o
Y
Assenza del ventricolo Perdita energia cinetica | W=V

sottopolmonare anterograda



Neurohormonal Activation and the Chronic Heart Failure
Syndrome in Adults With Congenital Heart Disease

Aidan P. Bolger, BSc, MRCP; Rakesh Sharma, BSe, MRCP; Wei Li, MD, PhD:;
Marjolein Leenarts, MD: Paul R. Kalra, MA. MRCP: Michael Kemp, MPath: Andrew I.S. Coats. DM:
Stefan D. Anker, MD, PhD: Michael A. Gatzoulis, MD, PhD
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Il follow-up del cardiopatico congenito adulto
Problema della competenza

Cardiologo
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Ventricolo destro sistemico:
TGA S/P Mustard-Sennin

Pl VT

,Systemic
/ wvenous
atrium

VA '\ Baffle

o

|
Pulmonary
venous atrium




Lo stent
nella coartazione aortica



Il follow-up del cardiopatico congenito adulto
Dimensione del problema

Incidenza delle CC alla nascita stabile nei paesi occidental

Miglioramento della gestione medica, chirurgica ed
anestesiologica > aumento sopravvivenza

Immigrazione

GUCH

‘80 ‘90 ‘00 2010 2020 2030



Congenital heart disease

Cardiovascular
physiological
integrity

100

Onset of
SymptomatiC —|-
heart failure

Inoperable
disease

Early surgical Late
pallation complications
and or repair and reoperation

Birth time
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