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Initial experience of ICE integrated with electro-anatomic
mapping CARTOSOUNDg for cardiac ablations in
children.

Ferran Roses-Noguer (1, 2), Jaume Francisco (1), Alba Santos (1), Leonie
Wong (2), Jan Till (2), Nuria Rivas (1)

Vall d’Hebron University Hospital, Vall d’Hebron University Campus,
Barcelona, Spain (1), Royal Brompton and Harefield NHS Foundation
Trust, London, UK (2)

Introduction: CartoSound®(EAM-ICE) intra-cardiac echocardio-
graphy(ICE) integrated with electro-anatomic mapping(EAM) is
a new tool that has emerged in the field of pediatric electrophysi-
ology. The combination of both technologies allows defining the
arthythmia propagation maps for different arrhythmia substrates
while shows direct visualisation of cardiac structures and electrode
tip. This report aims to describe our initial experience with
CartoSound® for cardiac ablations in paediatric patients, with
and without congenital heart defects(CHD).

Methods: The clinical and electrophysiologic data of the first 30
paediatric patients (<18 y old) in whom we used CartoSound@
(EAM-ICE) system for cardiac ablation was reviewed. The pro-
cedure was done using ALARA Fluro-protocol. A 3-dimensional
shape of the heart was created using 8Fr SoundStar@ Probe. The
ICE catheter was introduced via femoral vein access in 28 patients.
In 2 cases, the ICE catheter was placed in the oesophagus.
Results: The median age was 13,4 y (5-17,4) with 16 females.
Arrhythmia substrates comprised 20 patients with WPW syn-
drome, 4 AVNRT, 3 VT and 3 focal atrial tachycardia.
Twenty-one patients had a structurally normal heart, and 9 had
CHD. Procedure duration was 200£100 min(median + SD),
and fluoroscopy time was 10+ 3 min. 3D Cardiac anatomy acquis-
ition took 45 + 30 min. ICE image quality was excellent in all
cases. In all 7 patients with left-sided substrates, the transseptal
puncture was guided by ICE with minimal fluoroscopy without
tracheal intubation. Cryoablation was used in 2 patients, one with
a parahisian pathway and another one with AVNRT in a fenes-
trated TCPC. The other 28 cases, radiofrequency was used.
Non irrigated tip catheters were used in 26, and only two irrigated
tip catheters were used for 2 pathways inside the coronary sinus.
All applications were performed with direct visualisation of the
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ablation catheter tip in contact with the endocardium.
Correlation between ablation efficacy and the cardiac contact with
catheter tip was excellent. Acute success during ablation was
achieved in 27/30 patients. No complications were reported.
Conclusions: CartoSound®(EAM-ICE) is an excellent tool for
guiding cardiac catheter ablation in children. The demonstration
of catheter position and direct visualisation of catheter tip contact
during ablation lesions correlates well with ablation success.
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Outcomes of paediatric pacing in univentricular versus
complex biventricular congenital heart disease

Georgia Spentzou (1), Luke Taylor (1), Yiyun Zhang (2), Yves
d’Udekem (3, 4), Diana Zannino (4), Andrew Kelly (5), Andrew Davis
(1, 2, 4), Andreas Pflaumer (1, 2, 4)

Department of Cardiology, Royal Children’s Hospital Melbourne,
Australia (1), Department of Paediatrics, University of Melbourne,
Australia (2), Department of Cardiac Surgery, Royal Children’s Hospital
Melbourne, Australia (3), Murdoch Children’s Research Institute
Melbourne, Australia (4), Department of Paediatric Cardiology, The
Women’s and Children’s Hospital Adelaide, Australia (5)

Introduction: Pacing in a univentricular circulation has been associ-
ated with worsened outcomes and survival. We sought to
investigate how the outcomes of pacing in children with a univen-
tricular circulation compare to the outcomes of pacing in complex
biventricular congenital heart disease. In addition, we aimed to
identify predictors of adverse outcomes for the two groups.
Methods: We performed a retrospective review of medical records
and the pacemaker database at our institution of all paediatric
patients with major congenital heart disease who underwent pace-
maker implantation under the age of 18 years between November
1994 and October 2017. The primary outcome was to compare
the incidence of adverse events between the paced patients with
a complex biventricular circulation and those with a univentricular
circulation. The secondary outcome was to identify predictors of
adverse events.

Results: 89 patients were included; 19 (21%) with a univentricular
circulation and 70 (79%) with a complex biventricular circulation.
96% of pacemaker systems were epicardial. The incidence of
adverse outcome was similar between the two groups (univentric-
ular 31.6%, biventricular 22.9%). Death and transplantation were
the most serious adverse outcomes. 5 (5.6%) patients died and 2
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(2.2%) underwent heart transplantation. Most adverse events
occurred within the first 8 years after pacemaker implantation.
Univariate analysis identified 5 predictors of adverse outcomes
in the patients with a biventricular circulation but none in the uni-
ventricular group. The predictors of adverse outcome in the
biventricular circulation were the right morphologic ventricle as
the systemic ventricle, age at first congenital heart disease opera-
tion, number of congenital heart disease operations and female
gender. Lastly, of the patients who received a high percentage ven-
tricular pacing, the non-apical lead position was associated with a
higher risk of an adverse outcome with an estimated hazard ratio of
3.39 (95% CI 1.02-11.26, p = 0.034).

Conclusions: Children with a pacemaker and a complex biventric-
ular circulation have similar adverse outcomes and survival to the
children with a pacemaker and a univentricular circulation. This
study identified specific predictors of adverse outcomes. The only
modifiable predictor was the epicardial lead position on the paced
ventricle, stressing the importance of apical placement.
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Cardiac abnormalities in an exclusively paediatric
congenital myotonic dystrophy type 1 cohort

Laia Brunet-Garcia (1), Ankita Hajra (1), Joseph Wacher (1), Helen
Walsh (1), Ella Field (1), Elisha Thompson (1), Sorcha Smith (1),
Tetyana Bodnar (1), Gabrielle Norrish (1), Anna Sarkozy (2), Adnan
Manzur (2), Francesco Muntoni (2), Pinki Munot (2), Stephanie Robb
(2), Ros Quinlivan (2), Mariacristina Scoto (2), Giovanni Baranello (2),
Luke Starling (1), Juan Pablo Kaski (1, 3), Elena Cervi (1, 3)
Centre for Inherited Cardiovascular Diseases. Great Ormond Street
Hospital. London, UK (1), Dubowitz Neuromuscular Centre. Great
Ormond Street Hospital. London, UK (2), Institute of Cardiovascular
Science, University College London. London, UK. (3)

Introduction: Myotonic dystrophy type 1 (DM1) is the most preva-
lent inherited neuromuscular dystrophy in adults. It is an autoso-
mal dominant multisystem disease involving myotonia,
progressive muscle weakness and cardiac abnormalities. Whilst
the latter are well-defined in adults, there is scarce published data
in paediatric population. This study aimed to investigate the yield
and progression of cardiac disease in paediatric DM1 patients,
focusing on congenital DM1 (cDM1).

Methods: A retrospective observational study was conducted of
DM1 paediatric patients referred to our centre between
December 2000 and November 2020. They were classified into
c¢DM1 and non-cDM1 based on age of onset of symptoms and
severity of disease. Genetic confirmation was routinely performed.
Patients were systematically evaluated including medical and fam-
ily history, 12-lead-ECG, signal-averaged-ECG, echocardiogram
and ambulatory ECG monitoring. Electrocardiographic abnor-
malities were defined following current guidelines.

Results: We included 56 (83.6%) patients with cDM1land 11
(13.4%) with non-cDM1. Median follow-up time of cDM1
patients was 8.0 years [IQR 3.25-11.0], 33 (58.9%) were females
and 54 (96.4%) had maternally inherited cDM1. 49 (87.5%) and 44
(78.6%) cDM1 patients had baseline and follow-up 12-lead-ECG,
respectively. 43 (87.8%) presented ECG abnormalities during fol-
low-up. The prevalence of cardiac conduction disease was 46.9%
(n=23) being first degree AVB the most common form (42.9%).
The abnormality with the highest increase in prevalence from
baseline to follow-up ECG was low QRS voltage (16.7%). One
patient (1.8%) underwent a pacemaker implantation after syncopal
events in the context of second degree AV block Mobitz type I and
IT and following an electrophysiological study that confirmed car-
diac conduction disease. There were four (7.1%) deaths [median
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age 8.5 years (IQR 6.25-16.75)], one due to progression of disease
and three sudden and unexplained, and an acute electric event
could not be ruled out.

Conclusions: This is the largest study that has comprehensively
evaluated cardiac abnormalities and the first that has demonstrated
progressive ECG disturbances in a paediatric cDM1 cohort. We
have been able to identify a high yield of electrocardiographic
abnormalities in these patients although no ventricular arrhythmias
were documented. These findings stress the importance of contin-
ued clinical evaluation of paediatric cDM1 throughout childhood,
even when asymptomatic.

Baseline information Baseline ECG Follow-up ECG
(n=51) (n=46)
Median age at the ECG (years) 5.2[1.8-10.5] 12.5[7.2-16.5]
1 degree AV block. 7 (%) 12 (2355) 15 (32.6)
Nonspecific intraventricular conduction 12(23.5) 14 (30.3)
disturbance
Right BBB. 7 (%) 3(5.8) 0(0)
Left BBB. 1 (%) 0(0) 0(0)
Left Anterior Fascicular Block. # (%) 239 5(10.9)
QRS axis
Normal. 7 (%) 21 (41.2) 18 (39.1)
Left axis deviation. 7 (%) 7(13.7) 10 (21.7)
Right axis deviation. 7 (%) 12(23.5) 9(19.6)
Superior axis deviation. # (%) 5(9.8) 5(10.9)
Indeterminate axis. 7 (%) 6(11.7) 4(8.7)
Low QRS voltage. n (%) 13(25.5) 19 (41.3)
Poor R-wave progression. n (%) 1(2.0) 7(15.2)
Abnormal repolarisation (Flat/inverted T waves) 12(23.5) 16 (34.8)
ECG abnormalities 44 (86.3) 44 (95.7)
029

Performance of pacemaker leads in alternative lead
positions after tricuspid valve replacement.

Anna Michaelis (1), Frankziska Wagner , M.D. (1), Frank-Thomas
Riede (1), Ingo Diéhnert (1), Thomas Schr der (2), Bettina Pfannmiiller
(2), Michael Weidenbach (1), Roman-Antonin Gebauer (1), Christian
Paech (1)

Department for Pediatric Cardiology, University of Leipzig - Heart Center
(1), Department for Cardiac Surgery, University of Leipzig - Heart
Center (2)

Introduction: Bradycardic arrhythmias requiring pacemaker implan-
tation are still a common complication after tricuspid valve
replacement (TVR). Leaving the pacemaker lead in an extravalvu-
lar position may help to prevent prosthesis dysfunction. This study
was aimed to examine the mid-term outcome of paravalvular or
single coronary sinus leads with respect to lead survival and pros-
thesis dysfunction in patients after TVR.

Methods: A retrospective case control study of patients with TVR
and necessity for ventricular pacing was conducted. Consecutive
patients from the database of the Leipzig Heart Center were
included. Data of the paravalvular lead group (PVG) and coronary
sinus lead group (CSG) were compared to a control group with
conventional transvalvular lead positioning (TVG).

Results: 80 patients with TVR and cardiac pacemaker (TVG n=13,
PVG n= 40, CSG n=27) were included. The mean follow-up was
2.8 years. The rate of lead revisions (TVG 15.4%, PVG 2.5%, CSG
7.5%) was lower in PVG but without significance (p=0.286). The
CSG demonstrated significantly higher pacing thresholds at
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follow-up (1.4 V/0.8ms) than TVG (0.5 V/0.4ms), (p=0.004).
However, the deterioration of threshold amplitudes during fol-
low-up was similar in CSG (7.4%) and PVG (7.5%) compared with
controls (7.7%). Function of TV prosthesis regarding development
of stenosis or regurgitation showed a similarity between PVG and
CSG compared to control(regurgitation PVG p= 0.692, CSG
p=1; stenosis PVG p=0.586, CSG 0.69).

Conclusions: Paravalvular positioning of pacemaker leads seems to
represent a reasonable alternative to the conventional transvalvular
lead positioning with regard to function of the lead and tricuspid
valve prosthesis.

T

Kaplan-Meier plot (figure 1)
lead position
I Transvalvular (TVG)
Paravalvular (PVG)
Coronary sinus (CSG)
—+TVG censored
—+=PVG censored
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Figure 1 Kaplan-Meier plot for the number of lead revision at short-to-mind- follow-up between TVG,

PVG and CSG.
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Results of the SIDECAR (S-IcD registry in European
paediatriC and Adult patients with congenital heaRt
defects) project.

Massimo Stefano Silvetti (1), Nico A Blom (2), Alice Maltret (3), Roman
Gebauer (4), Laszlo Kornyei (5), Johanna Kwiatkowska (6), Ilaria
Tamburri (1), Fabio Anselmo Saputo (1), Rachele Adorisio (1),
Bruyndonckx Luc (2), Cristina Raimondo (3), Christian Paech (4),
Gabor Fesus (5), Maciej Kempa (6), Nicoletta Cantarutti (1), Fabrizio
Drago (1)

Bambino Gesni Children’s Hospital, Rome, Italy (1), Leiden/Amsterdam
University Medical Center, The Netherlands (2), Hopital Necker-Enfants
malades, Paris, France (3), Heart Centre Leipzig, University of Leipzig,
Germany (4), Hungarian Pediatric Heart Center, Budapest, Hungary
(5), Gdaniski Uniwersytet Medyczny, Gdarisk, Poland (6)

Introduction: Use of the subcutaneous implantable cardioverter-
defibrillator (S-ICD) to prevent sudden cardiac death is increasing.
Few data exist on S-ICD in young patients. We report the results
from a multicenter European registry of paediatric and young adult
patients who underwent S-ICD implantation.

Methods: Observational, ambispective, non-randomized, standard-
of-care study on S-ICD implantation/follow-up in young patients
with inherited arthythmias (IA), idiopathic ventricular fibrillation
(IVF), cardiomyopathies, and congenital heart defects (CHD).
P<0.05 is significant.

Results: 78 patients (52% cardiomyopathies, 19% IVF, 16% CHD,
13% IA), 45% females, mean age 16£5 years (80% <18 years), with
body mass index (BMI) 22+4, ejection fraction (EF) 54+17,
underwent S-ICD implantation, two thirds of them for primary
prevention. A two-incision procedure was used in 82% of patients,
a standard procedure (three surgical incisions) in the remaining
ones. Devices were implanted in subcutaneous (60%), intermuscu-
lar (25%) e submuscular (15%) sites. Shock/conditional zone were

https://doi.org/10.1017/51047951122000087 Published online by Cambridge University Press

54th Annual Meeting of the AEPC S3

programmed at median bpm 240/200. No intraoperative compli-
cations occurred. Over a 21-month median follow-up (25th—75th
percentiles, 7-38 months), 18% of patients received appropriate
shocks (1% shock effective in 77% of patients, 3 shock in 8%),
and 14% inappropriate shocks (supraventricular tachycardias,
SVT, 40%, T-wave oversensing, TWO, 30%). New programming
(TWO) or proper drug therapy (SVT) avoided further inappropri-
ate episodes. Device-related complications requiring surgical
intervention (skin erosions, pocket infections) occurred in 10%
of patients, mostly (85%) in subcutaneous implanted devices. A sig-
nificant higher risk of complications was seen in patients who
underwent standard procedures [hazard ratio (HR) 4.3, 95% con-
fidence interval (CI) 0.5-34; P = 0.038] and those with BMI <20
(HR 5.1, 95% CI 1-24; P = 0.031). Non-device related death
occurred in 3% of patients, heart-transplantation in 7%, shift to
transvenous pacing in 3%.

Conclusions: These results of a multicenter European paediatric
registry suggest that S-ICD is safe and effective. Improvement
of implantation techniques and BMI>20 are associated with better
outcome.
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Risk factors for sudden death in childhood — a comparison
between non-syndrome hypertrophic cardiomyopathy
(HCM) and Noonan-associated HCM

Ingegerd Ostman-Smith (1, 2), Gunnar Sjéberg (3), Per Larsson (4),
Annika Rydberg (5), Eva Fernlund (6, 7)

Department of Pediatric Cardiology, Queen Silvia Children’s Hospital,
Sweden (1), Institute of Clinical Specialties, Sahlgrenska Academy,
Gothenburg University, Sweden (2), Department of Women's and
Children’s Health, Karolinska Institute, Stockholm, Sweden (3),
Department of Pediatric Cardiology, Uppsala University, Children’s
Hospital, Uppsala, Sweden (4), Department of Clinical Sciences, Umed
University, Umed, Sweden (5), Department of Clinical and Experimental
Medicine, Linkioping University, Division of Pediatrics, Crown Princess
Victoria Children’s Hospital, Linkdping University Hospital, Linkdping,
Sweden (6), Department of Clinical Sciences Lund, Lund University,
Skdne University Hospital, Pediatric Cardiology, Lund, Sweden (7)

Introduction: Risk-stratification for primary prophylactic ICD-
implantation in patients with hypertrophic cardiomyopathy
(HCM) is quantified by risk for sudden death (SCD) during five
year follow-up. 22-30% of cases of HCM presenting in childhood
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are associated with Noonan or related syndromes where risk-fac-
tors have not been studied.

Methods: A Swedish national cohort of patients with HCM pre-
senting <19yrs of age, mean follow-up 10.6yrs, contains 107
patients with familial and sporadic HCM without syndrome-asso-
ciation (sarccHCM), and 40 with HCM associated with Noonan,
Leopard or Cardio-Facio-Cutaneous syndromes (syndr-HCM).
Individual proposed risk-factors were assessed with ROC-curve
analysis (C-statistic) in the two groups, and cut-ofts compared.
Results: Median age at diagnosis were 10.8yrs for sarc-HCM, and
0.20yrs in syndr-HCM. Age at SCD (n=30) were 15.6 [IQR 11.3-
23.8] and 14.4 [12.3-41.8] yrs respectively. Some phenotypic risk-
factors at diagnosis were the same in sarc-HCM and syndr-HCM:
ECG risk-score C-statistic 0.83 [0.75-0.92;p<0.001] and 0.80
[0.63-0.97;p=0.032]; Detroit Z-score maximal wall thickness
0.78 [0.68-0.88;p<0.001] and 0.85 [0.67-1.0;p=0.024]. Other
differered: Presence of LV outflow-tract obstruction at rest at diag-
nosis was a significant risk-factor in sarc-HCM 0.68 [0.56-0.80;
p=0.004] but not in syndr-HCM 0.32 [0.05-0.59;p=0.19]. For
SCD occurring during first five yrs of follow-up ECG risk-score
>5 at diagnosis had C-statistic of 0.87 [0.80-0.95], sensitivity of
100 [66-100]%, specificity 74 [64-83]%, positive predictive value
(PPV) 27.3 [13.3-45.5]%, and negative predictive value (NPV)
100 [95-100]% for sarc-HCM. Corresponding values for
Detroit-Z-score>4.5 was C-statistic 0.78 [0.67-0.90], sensitivity
86 [42-100]%, specificity 66 [56-76]%, PPV 16.2 [6.2-32.0]%,
NPV 98 [91-100]%. ESC2014 guidelines are non-significant,
p=0.50, with sensitivity of 67 [30-93]%, specificity of 47 [37-
58]%, PPV 10.7 [4.0-21.9]%, NPV 94 [83-99]%. For syndr-
HCM there are few early end-points and wide confidence inter-
vals, ECG risk-score >5 had sensitivity of 100 [29-100]%, speci-
ficity 64 [44-81]%, PPV 23.1 [5.0-53.8]%, NPV 100 [81-100]%
over first 10 years follow-up; Detroit Z-score>6 was optimal
cut-oft for wall thickness with sensitivity 100 [16-100]%, specific-
ity 92 [78-93]%, PPV 40 [5.3-85]%, and NPV 100 [89-100]%.
Conclusions: Among phenotypic risk-markers, ECG risk-score >5
points and Detroit Z-score of maximal wall thickness >4.5 are the
best risk-markers common to sarc-HCM and syndr-HCM, but in
syndr-HCM a higher Detroit Z-score cut-off of >6 performs
better.
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Robotic Navigation shows superior long-term outcomes in
Pediatric Atrioventricular (Nodal) Tachycardia ablation
compared to Manual RF and Cryoablation

Anna Noten (1), Janneke Kammeraad (2), Ingrid Van Beynum (2),
Michiel Dalinghaus (2), Thomas Krasemann (2), Sip Wijchers (1), Sing-
Chien Yap (1), Natasja de Groot (1), Tamas Szili-Torok (1)
Department of Cardiology, Erasmus MC, University Medical Center,
Rotterdam, the Netherlands (1), Department of Pediatric Cardiology,
Erasmus MC, University Medical Center, Rotterdam, the

Netherlands (2)

Introduction: Catheter ablation (CA) is frequently used as a first-
choice treatment for tachyarrhythmia in pediatric patients. The
currently available CA techniques differ in manner of catheter
steering and energy sources. There are no studies comparing
long-term outcomes between available CA techniques in pediatric
patients with atrioventricular reentry tachycardia (AVRT) or
atrioventricular nodal reentry tachycardia (AVINRT) mechanisms.
The aim of this study was to compare procedural parameters and
outcomes of remote magnetic navigation-guided radiofrequency
(RF) ablation (RMN), manual-guided RF ablation (MAN) and
manual-guided cryoablation (Cryo).
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Methods: This single-center, retrospective study included all first
consecutive CA procedures for AVRT or AVNRT mechanisms
performed in pediatric patients with no structural heart disease
from January 2008 until June 2019. Three study groups were
defined by the ablation technique used: RMN, MAN or Cryo.
Primary outcome was recurrence of tachyarrthythmia and/or
pre-excitation on ECG. Baseline clinical parameters, procedure
times and complication rates were also evaluated.

Results: In total, we included 223 patients, aged 13.8 * 2.8 years,
with a mean weight of 55.6 + 14 kilograms. In total, 108 proce-
dures were performed using RMN, 76 using MAN and 39 using
Cryo. RMN had the lowest recurrence rates at a mean follow-up
of 5.5 £ 2.9 years (AVRT ablation: 4% vs. 16% vs. 55%, P<0.001;
AVNRT ablation: 8% vs. 8% vs. 36%, P=0.008; for RMN vs.
MAN vs. Cryo respectively). In AVRT ablation, procedure and
fluor times were comparable between groups. However, in
AVNRT ablation, RMN and MAN had significantly lower fluo-
roscopy times compared to Cryo (10 (IQR 7-14) vs. 9 (IQR 6-26)
vs. 15 (IQR 10-22) minutes respectively, P=0.040). Procedure
times were shortest in MAN ablation (101 (IQR 87-121) vs. 88
(IQR 62-99) vs. 120 (IQR 88-143) minutes respectively,
P=0.018). We observed minor complications in 3 patients (1%),
which were comparable between groups.

Conclusions: In pediatric patients with no structural heart disease
who underwent AV(N)RT ablation, RMN has the most favorable
long-term outcomes, in addition to favorable fluoroscopy and pro-
cedure times.
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SUDDEN CARDIAC ARREST AND ITS WARNING
SIGNS AND SYMPTOMS IN A PEDIATRIC
POPULATION

Maddalena Padrini (1), Alessia Cerutti (1), Elena Reffo (1), Roberta
Biffanti (1), Biagio Castaldi (1), Domenico Sirico (1), Giovanni Di
Salvo (1)

Pediatric cardiology ward, Woman and child healthcare’s department,
University of Padua (1)

Introduction: It’s important to identify patients at risk for sudden
cardiac arrest (SCA) since it’s often lethal. The aim of the study
was to investigate patients admitted to the pediatric cardiology
ward for SCA or warning symptoms of SCA defined as ventricular
tachycardia or syncope.

Methods: We retrospectively reviewed the charts of patients admit-
ted since January 2006 to July 2020. A negative outcome was
defined as death or relapse of SCA, syncope or ventricular
tachycardia.

Results: We selected 78 patients, 45 males and 33 females, aged
between 1 month and 27 years admitted for SCA (27%), syncope
(34,5%) and ventricular tachycardia (38,5%). We defined pre
work-up risk assessment with 5 criteria: positive family history
for sudden cardiac death or channelopathies (12 patients;15%),
known underlying cardiac disease (31 pts; 40%), experience of pre-
vious cardiac symptoms (25, 32%), ongoing antiarrhythmic treat-
ment (16, 21%), exercise-related event (24, 31%). Most patients
(66%) had 0 or 1 known risk factor. Discharge diagnosis were
heterogeneous: ventricular tachycardia in otherwise healthy heart
16, failing congenital heart disease 16, reflex neurocardiogenic
syncope 15, channelopathies 11, cardiomyopathies 7, non-cardio-
genic event 5, acute myocarditis 4, bradyarrthythmia 3, rhabdo-
myoma 1. At follow-up there were 20 negative outcomes (2
deaths and 18 relapses), 4 patients were dismissed, 53 patients
are still on follow-up with no relapse. Sex, age and the presence
of an underlying cardiac disease did not impact on outcome at
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follow up. There was no significant association between a negative
outcome and higher pre work-up risk. A history of antiarrhythmic
drug use was a predictor for a negative outcome (p=0,0005).
Patients with a negative outcome were more often admitted with
a diagnosis or SCA or ventricular tachycardia than syncope
(p<0,001) and required more often some non-pharmacological
intervention (ECV, RFA, ICD or PM implantation) (p=0,0002).
Conclusions: Comparing the risk assessment with the discharge
diagnosis there was some degree of mismatch: in 9 patients
(11,5%) the discharge diagnosis was less serious than the risk criteria
would have suggested and in 9 patients (11,5%), despite a low pre
work up risk, a serious condition was diagnosed. In 60 patients
(77%) the risk assessment matched the post-test risk.
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The duration of antiarrhythmic medication for
supraventricular tachycardia in infants can be shortened
Minna Mecklin (1), Anniina Linnanmidki (2), Anita Hiippala (3),
Topias Leino (4), Anita Arola (4), Markku Leskinen (5),
Hanna Ruotsalainen (6), Juha-Matti Happonen (3),

Tuija Poutanen (1)

Tampere University Hospital, Department of Paediatrics, Paediatric
Cardiology (1), Tampere University, Faculty of Medicine and Health
Technology (2), Helsinki University Hospital, Department of Paediatrics,
Paediatric Cardiology (3), Turku University Hospital, Department of
Paediatrics, Paediatric Cardiology (4), Oulu University Hospital,
Department of Paediatrics, Paediatric Cardiology (5), Kuopio University
Hospital, Department of Paediatrics, Paediatric Cardiology (6)

Introduction: Supraventricular tachycardia (SVT) is the most
common arrhythmia in infancy. Prophylactic antiarrhythmic
medication (AM) is used to prevent the recurrent SVT which
may lead to heart failure in infants, if unrecognized. The choice
and duration of AM varies, and lack of evidence has favoured
longer treatment. We compared recurrence of SVT with shorter
AM to standard prophylaxis of 12 months.

Methods: This multicentre cohort study included all infants with
SVT aged less than 12 months from the five university hospitals
between 2005 and 2017. The infants with SVT were divided into
two groups according to the current national recommendation on
secondary prevention. Those diagnosed between 2005 and 2012
had AM for 12 months (group 1) and those between 2013 and
2017 for 6 months (group 2). We used Kaplan-Meier analysis
to express recurrence-free survival, and Cox regression model in
multivariate analysis. All clinical factors related to risk for the recur-
rence of SVT and those with statistical differences in univariate
analysis were included into multivariate analysis.

Results: A total of 277 infants had SVT (group 1 n = 181 and group
2 n = 96). Median duration of AM was 366 days (interquartile
range, IQR 347.5-408.5) in group 1 and 217 days (IQR 182-
308, p < 0.001) in group 2. Propranolol was the most common
AM used (group 1 92% and group 2 95%, p < 0.001) and as mono-
therapy it was successful in over 50 % in both groups. Propranolol
combined with flecainide or amiodarone were the most frequent
combination therapies. There were no statistically significant
differences between two groups in recurrence-free survival (p =
0.536), when age, sex, Wolff-Parkinson-White syndrome
(WPW), antenatal arrthythmia and antenatal AM were included
in Cox regression multivariate analysis for recurrence-free survival
for SVT in the 2-year follow-up.
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Conclusions: Shortening of prophylactic AM duration in infants
with SVT from 12 months to 6 months does not lead to more fre-
quent recurrence of SVT.
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The role of the electrocardiographic phenotype in risk
stratification for sudden cardiac death in childhood
hypertrophic cardiomyopathy
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Field (1), Elena Cervi (1), Lidia Ziolkowska (4), Iacopo Olivotto (5),
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(20), Val d’Hebron University Hospital, Barcelona, Spain (21),
University Hospital Virgen de la Arrixaca, Murcia, Spain (22),
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(24), Hospital Universitario Puerta de Hierro Majadahonda, CIBERCV
Madrid, Spain (25), Department of cardiology, Aarhus University
Hospital, Aarhus, Denmark (26), Alder Hey Children’s hospital,
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Hospital, Odense, Denmark (29), The Freeman Hospital, Newcastle,
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St Bartholomew’s Hospital, London, UK (31)

Introduction: The 12-lead electrocardiogram (ECG) is routinely
performed in children with hypertrophic cardiomyopathy
(HCM). An ECG risk score has been suggested as a useful tool
for risk stratification, but this has not been independently validated.
This aim of this study was to describe the ECG phenotype of child-
hood HCM in a large, international, multi-centre cohort and
investigate its role in risk prediction for arrthythmic events.

Methods: Data from 356 childhood HCM patients with a mean
age of 10.1 years (£ 4.5) were collected from a retrospective,


https://doi.org/10.1017/S1047951122000087

S6 Cardiology in the Young: Volume 32 Supplement 1

multi-centre international cohort (International Paediatric
Hypertrophic Cardiomyopathy Consortium).

Results: Three hundred and forty-seven (97.5%) patients had ECG
abnormalities at baseline, most commonly repolarisation abnor-
malities (n= 277, 77.8%); left ventricular hypertrophy (n = 240,
67.6%); abnormal QRS axis (n=126, 35.4%); or QT prolongation
(n=131, 36.8%). Over a median follow up of 3.9 years (IQR 2.0-
7.7), 25 (7%) had an arthythmic event, with an overall annual
event rate of 1.38 (95% CI 0.93-2.04). No ECG variables were
associated with 5-year arrthythmic event on univariable or multi-
variable analysis. The ECG risk score threshold of >5 had modest
discriminatory ability (C-index 0.60 (95% CI 0.484-0.715)), with
corresponding negative and positive predictive values of 6.7%
and 96.9%.

Conclusions: In a large, international, multi-centre cohort of
childhood HCM, ECG abnormalities were common and varied.
No ECG characteristic, either in isolation or combined in the
previously described ECG risk score, was associated with 5-year
SCD risk. This suggests that the role of baseline ECG phenotype in
improving risk stratification in childhood HCM is limited.

Cox regression analysis for arrhythmic outcome within 5 years
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Cardiovascular outcomes in patients with Noonan
syndrome enrolled in NordiNet® International Outcome
Study (I0S) and ANSWER Program

Juan Pablo Kaski (1), Nicky Kelepouris (2), Alberto Pietropoli (3)
Centre for Inherited Cardiovascular Diseases, Great Ormond Street
Hospital for Children and University College London Institute of
Cardiovascular Science, London, UK (1), Novo Nordisk Inc., Plainsboro,
New Jersey, USA (2), Novo Nordisk Health Care AG, Zurich,
Switzerland (3)

Introduction: Noonan syndrome (NS) is associated with short stat-
ure and cardiovascular (CV) abnormalities. Recombinant human
growth hormone (thGH) increases acceleration of height velocity
and height standard deviation score (SDS), but has raised concern
about the potential progression of ventricular hypertrophy.
Although CV outcome data in patients with NS receiving
rhGH are sparse, findings suggest that CV event rates are generally
low, and that the left ventricular wall thickness remains normal.
This analysis supplements this body of evidence with data from
two non-interventional, multicentre studies: NordiNete [0S
(NCT00960128) and ANSWER Program (NCT01009905).
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Methods: NordiNet® I0S and ANSWER evaluated long-term
effectiveness and safety of Norditropin® (somatropin; Novo
Nordisk A/S) as prescribed by physicians in a real-world clinical
setting. CV outcomes were evaluated in thGH-treated patients
with NS (n=412) from the full analysis set.

Results: Baseline characteristics [% or mean (SD)] (all patients):
female, 29.1%; age, 9.48 (3.92) years; height SDS, —2.65 (0.95);
weight SDS, —2.03 (1.31); bone age/chronological age ratio,
0.83 (0.19); insulin-like growth factor-I (IGF-I) SDS, —1.13
(1.62); GH dose at baseline, 43.9 (13.7) pg/kg/day; GH-naive
at baseline, 68.4%; duration of treatment follow-up, 3.1 (2.6)
years; GH dose during childhood, 46.6 (13.6) pg/kg/day.
Genotype data were available for 61 patients from ANSWER.
Variants (one patient could have >1 variant) were reported in:
PTPN11 (n=56), RAF1 (n=5), KRAS (n=2), SOS1 (n=2) and
SHOC2 (n=1). The most common CV comorbidities reported
at baseline (Table 1) were pulmonary valve stenosis (PVS) and
atrial septal defect. Twenty-one non-serious adverse reactions
were reported in 15 patients; most common reactions: headache
(six reactions in six patients) and arthralgia (five reactions in three
patients). Two serious adverse reactions (brain neoplasm and meta-
stases to spine) were observed in one patient. Five CV complica-
tions were reported following thGH start: unspecified CV disease
(three patients), PVS (one patient) and ruptured abdominal aortic
aneurysm (one patient).

Conclusions: The data suggest that thGH was well tolerated in
patients with NS, with no new left ventricular hypertrophy
reported over the duration of the study. Further prospective studies
to systematically assess the effects of thGH on the CV system in
patients with NS are warranted.

After GHT start

Diagnosis Baseline*
Aortic valve disorder (unspecified)
Atrial septal defect
Atrioventricular septal defect
Benign and innocent cardiac murmurs
Cardiac arrest with successful resuscitation
Cardiac disease
Cardiac murmur (unspecified)
Cardiomegaly
Cardiovascular disease (unspecified)
Cardiovascular disorder originating in the perinatal period (unspecified)
Coarctation of aorta
Congenital malformation of heart (unspecified)
Congenital pulmonary valve stenosis
Mitral valve disease (unspecified)
Other hypertrophic cardiomyopathy
Other pulmonary valve disorders
Pulmonary valve stenosis
Ruptured abdominal aortic aneurysm
Stenosis of pulmonary artery
Tetralogy of Fallot
Unspecified cardiovascular disease
Ventricular septal defect
*A patient can have more than one diagnosis in a given period.
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Introduction: Congenitally corrected transposition of the great
arteries (ccTGA) is a rare disease of unknown aetiology. We aimed
to better understand familial recurrence pattern.

Methods: An international, multicentre, retrospective cohort study
was conducted in 31 tertiary hospitals in 6 countries between 1990
and 2018, leading to investigate 1043 unrelated ccTGA probands.
Results: Atrioventricular block at diagnosis and laterality defects
were observed in 35.4% and 29.9%, respectively. ccTGA associ-
ated with primary ciliary dyskinesia in 10 patients. Parental consan-
guinity was noted in 3.4% cases. A congenital heart defect was
diagnosed in 81 relatives from 69 families, 58% of them being
first-degree relatives, including 28 siblings. The most prevalent
defects in relatives were dextro-transposition of the great arteries
(d-TGA: 28.4%), laterality defects (13.6%) and ccTGA (11.1%); 36
new familial clusters were described, including 8 pedigrees with
concordant familial aggregation of ccTGA, 19 pedigrees with fam-
ilial co-segregation of ccTGA and d-TGA and 9 familial co-seg-
regation of ccTGA and laterality defects. In one family there was
co-segregation of ccTGA, d-TGA and heterotaxy syndrome in 3
distinct relatives.

Conclusions: ¢ccTGA is not always a sporadic congenital heart
defect. Familial clusters as well as evidence of an association
between ccTGA, d-TGA, laterality defects and in some cases pri-
mary ciliary dyskinesia strongly suggest a common pathogenetic
pathway involving laterality genes in the pathophysiology
of ccTGA.

048

Fetal autopsy after second trimester elective termination of
pregnancy. A single center experience and correlation with
prenatal imaging.

Marny Fedrigo (1), Beatrice Coccia (2), Erich Cosmi (3), Gaetano Thiene
(1), Cristina Basso (1), Anna Aprile (2), Annalisa Angelini (1)
Department of Cardiac, Thoracic, Vascular Sciences and Public Health,
Cardiovascular Pathology Unit (1), Department of Molecular Medicine,
Forensic Medicine Unit (2), Department of Woman and Child Health,
Gynecology and Obstetrics Unit (3)

Introduction: Background. Fetal autopsy rates are decreasing in
Western countries, even though post-mortem examination gives
important information about the detection of fetal malformations
and possible correlation with clinical diagnosis.

The aim of this a prospective study was to carry out an evalu-
ation of fetal autopsies in a single Veneto Region referral center
during the second trimester elective termination of pregnancy
(TOP) and to compare in vivo imaging and autopsy findings to
evaluate the degree of agreement.

Methods: The study group consisted of 248 autopsies performed
after the second trimester TOP from June 2013 to August 2018
at the Cardiovascular Pathology Unit of the University Hospital
of Padua. Cases imaging and autopsy findings were available
and compared in 157 (63%). Cases were classified into four
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categories according to the degree of agreement between prenatal
imaging and pathology, as follow: I concordant, II partial concord-
ant, III discrepant (the organ of malformation was concordant but
not the defined malformation), IV discordant.

Results: Fifty-three fetuses were normal (53/248, 23,4%), 195 pre-
sented with malformations, gestation weeks (GW), ranging from
13 t023 GW, median of 22 GW, and maternal age between 17-47
years, median 34 years. Congenital heart disease (CHD) were
detected in 73 out of 195 (37%), central nervous system malforma-
tion were present in 50/196 (25%) fetuses. Of 73 cases with CHD,
40 (55%) were isolated anomalies, the others were associated
extracardiac other malformation. Of 73 cases of CHD, 29 (40%)
were diagnosed with third level echocardiography. The table
reported in detail the categories of concordance in different organs.
Conclusions: In our series, the most frequent malformation was
represented by CHD 71 out of 195 (37%), at difference from
the literature showing CNS was the organ most frequently
involved. Higher rate of concordance was present in CHD com-
pared to CNS malformations. Despite the decrease in the request
for fetal autopsies, this study confirms the role of the autopsy as a
complementary tool in reaching a detailed diagnosis of fetal
malformations.

Affected Organs | Category| Category Il Category Ill Category IV Tot
N % N % N % N %
CHD 53 (73) 10 (14) 3 (4) 7 (9) 73
CNS 28 (56) 8 (16) 10 (20) a4 (3) 50
GU system 8 (40) 8  (a0) 3 (15) 1 (5 20
Others - 7 (50) 2 (18) 5 (36) 14
Tot 89 (57) 33 (21) 18 (11) 17 (11) 157
049

Genetic Variant Burden in Pediatric Myocarditis Predicts
Outcome

Franziska Seidel (1, 2), (3, 4), Manuel Holtgrewe (5, 6), Nadya Al-
Wakeel-Marquardt (1, 3, 4), Bernd Opgen-Rhein (2), Josephine Dartsch
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Karin Klingel (10), Daniel Messroghli (11, 12), Felix Berger (1, 2, 3),
Stephan Schubert (1, 3, 13), Jirko Kiihnisch (3, 7), Sabine Klaassen (2,
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Hospital Tuebingen, Tuebingen, Germany (10), German Heart Center
Berlin, Department of Internal Medicine - Cardiology, Berlin, Germany
(11), Charité - Universititsmedizin Berlin, corporate member of Freie
Universitit Berlin, Humboldt-Universitit zu Berlin, and Berlin Institute
of Health, Department of Internal Medicine and Cardiology, Berlin,
Germany (12), Department for Paediatric Cardiology, Herz- und
Diabeteszentrum NRW, Bad Oeynhausen, Germany (13)

Introduction: Myocarditis is one of the most common causes leading
to heart failure in children and a possible genetic background has
been postulated. We sought to characterize the clinical and genetic
characteristics in patients with myocarditis <18 years of age to pre-
dict outcome.

Methods: A cohort of 42 patients (MYCPEDIG) with biopsy-
proven myocarditis underwent genetic testing with targeted panel
sequencing of cardiomyopathy-associated genes. MYCPEDIG
patients were divided into subgroups according to the phenotype
of dilated cardiomyopathy (DCM) at presentation, resulting in 22
patients without DCM (MY C-NonDCM) and 20 patients with
DCM (MYC-DCM).

Results: MYC-DCM patients (median age 1.4 years) were younger
than MYC-NonDCM patients (median age 16.1 years; p<0.001)
and event-free survival was lower (p=0.003). At least one pathogenic
genetic variant was identified in 9/42 patients (22%), 8 of them were
heterozygous, and 7/9 were in MYC-DCM. Variants were found
in functional groups of genes typically involved in primary DCM.
Rare variant enrichment analysis revealed significant accumulation of’
high impact disease variants in MYC-DCM versus healthy individuals
(p=0.002). We then compared the MYCPEDIG subgroups with a
cohort of patients with primary DCM. The number of variants were
higher (p=0.006) and event-free survival was lower (p=0.008)
in MYC-DCM patients compared to MY C-NonDCM and primary
DCM.

Conclusions: We report heterozygous pathogenic genetic variants
in biopsy-proven childhood myocarditis. Myocarditis patients
with DCM phenotype were characterized by early-onset heart
failure, significant enrichment of genetic variants, and poor out-
come. These findings support genetic evaluation in children newly
diagnosed with myocarditis and DCM phenotype.

050

Heart transplanted children have major immunological
differences regarding T-cells compared with kidney
transplanted children

Britt-Marie Ekman-Joelsson (1), Per Brandstrom (2), Olov Ekwall (3),
Karin Mellgren (4)

Pediatric Cardiology, Queen Silvia children’s Hospital, Vistra
Gotalandsregionen (1), Pediatric Nephrology, Queen Silvia children’s
Hospital, Vistra Gétalandsregionen (2), Pediatric Immunology, Queen
Silvia children’s Hospital, Viistra Gotalandsregionen (3), Pediatric
Oncology, Queen Silvia children’s Hospital, Viistra

Gotalandsregionen (4)

Introduction: Our institution faced an increased number of post
transplant lymphoproliferative lymphoma (PTLD) among heart
transplanted children. As the immune system has a crucial influ-
ence on the susceptibility to develop lymphoma, we decided to
investigate the immune system in heart transplanted children.

Methods: A prospective case control, cross section study for one
year was performed. 36 children who had underwent heart trans-
plantation were compared to 34 age- and sex-matched kidney
transplanted children and 33 healthy age and sex-matched subjects.
Subpopulations of lymphocytes in blood were determined by flow
cytometry. The analysis included T-cells, and subtypes, B-cells,
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monocytes, recent thymic emigrants and T-cell receptor excision
circles (TREC).

Results: Heart transplanted children had lower levels of TREC, T-
cells, all subpopulations of naive T-cells, recent thymic emigrants,
mononuclear cells, and B-cells than the healthy control group (p <
0.05) and kidney transplanted children (p < 0.05). The immuno-
suppressive regimen at kidney transplantation in children comprise
the same drugs but at slightly lower doses compared to heart trans-
plantation. However, kidney transplanted children had higher lev-
els of T-cells, subpopulations of T-cells, naive cytotoxic T-cells,
lymphocytes, mononuclear cells and B-cells compared to the
healthy control group (p < 0.05). Within the T-cell population
heart transplanted children had lower proportions of naive T-cells,
and recent thymic emigrants but higher proportions of T-follicular
helper cells and effector T-cells compared to the healthy control
group and kidney transplanted children (p < 0.05)

Conclusions: Heart transplanted children had significantly lower T-
cells, B-cells and TREC than the healthy control group and kid-
ney transplanted children. In contrary, kidney transplanted chil-
dren had higher levels of Tcells despite the immune
suppression. Therefore, it is plausible that the immune dysfunction
after heart transplantation has other explanations than the immune
suppressive treatment.
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Human cardiac progenitors cell-seeded collagen patches
improve right ventricular contractility: an innovative
approach to treat right heart failure ?

Virginie LAMBERT (1, 2), Virginie FOUILLOUX (3), Edouard
ARIES (3), Pauline BRIGE (4), AL-DYBIAT Sarab (3),
GORINCOUR Guillaume (4), OVAERT Caroline (3), PUCEAT
Michel (5)

Institut Mutualiste Montsouris (1), Bicetre University Hospital (2),
University Hospital of Marseille AP-HM (3), CERIMED (4),
INSERM U1251, Aix-Miseille University (5)

Introduction: Right ventricular (RV) failure is a major concern in
grown-up congenital heart patients. Conventional treatments
yield poor results calling for innovative approach to restore over-
loaded RV function

Methods: A repaired Tetralogy of Fallot pig model was used. After 5
months of a combined overloaded RV, a patch containing 107
human embryonic stem cell-derived NKX2.5+ cardiac progeni-
tors was engineered and applied on the epicardium of whole
RV free wall of 4 pigs (treated group). A control group (n=4)
received a cell-free (3) or no patch (1). RV function was assessed
by echocardiography using standard (indexed TAPSE, FAC, S’
wave) and strain (free wall and global longitudinal) parameters
before and 2 months after cell graft. The fate of progenitors was
tracked using human and cardiac specific antibodies.

Results: 2 months after graft, indexed RV diameter significantly
decreased in treated group whereas increased in control (from
27.2 to 22.2 mm/m and from 23.5 to 28.2 mm/m, p=0.038,
respectively), telediastolic RV area and tricuspid diameter slightly
decreased. The free wall thickness significantly increased in treated
group vs control (from 7.8 to 12 mm vs from 7.9 to 8.3 mm,
p<.001, respectively). In treated group, RV free wall contractility
assessed by strain significantly improved vs control (respectively
from -13.4 to -15.9% vs -18.9 to -12.9%, p<.001), the global
longitudinal strain evolving in the same way. The global function
was maintained in treated group while decreased in control.
Difterentiating TnT+ and actinin+ human cardiac progenitors
were found in the patch and within the myocardium.
Proliferating small Ki-67+ TnT+ differentiated fetal-like pig

https://doi.org/10.1017/51047951122000087 Published online by Cambridge University Press

54th Annual Meeting of the AEPC S9

myocytes, as well as Nfkb+ and Oct4+ pig cells were observed.
Transfection of REL-A (activated Nfkb) into neonatal mouse car-
diomyocytes reprogrammed them into OCT4+ cells which then
re-differentiated into cardiac myocytes.

Conclusions: Human cardiac progenitor while differentiating into
cardiomyocytes degrade the extracellular matrix and invade the
fibrosis. This likely induces inflaimmation. Inflammatory cells
secrete ILs and Tnfa which activate Nfkb pathway in surrounding
pig cardiomyocytes. This leads to cell reprogramming and re-dif-
ferentiation into fetal like proliferating cardiomyocytes.
Altogether, this contributes to maintain the RV adaptation to
overload and to improve free wall contractility.
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Non-invasive imaging of the healing process of atrial
septal defect percutaneous occluders: a proof of

concept study

Elodie Perdreau (1, 2), 3, Zakaria Jalal (1, 2), (3, 4), Richard Walton
(1, 2, 3), Matthias Sigler (5), Hubert Cochet (1, 2), (3, 6), Jérdme
Naulin (1, 2, 3), Bruno Quesson (1, 2, 3), Olivier Bernus (1, 2, 3),
Jean-Benoit Thambo (1, 2), (3, 4)

IHU Lirye, Electrophysiology and Heart Modeling Institute, Fondation
Bordeaux Université, F-33600 Pessac-Bordeaux, France (1), Université
de Bordeaux, Centre de recherche Cardio-Thoracique de Bordeaux,
U1045, F-33000, Bordeaux, France (2), INSERM, Centre de
recherche Cardio-Thoracique de Bordeaux, U1045, F-33000 Bordeauz,
France (3), Bordeaux University Hospital (CHU), Congenital and
Pediatric Cardiology Unit, F-33600 Pessac, France (4), Georg-August
University, Pediatric Cardiology and Intensive Care Medicine,
Gottingen, Germany (5), Bordeaux University Hospital (CHU),
Cardiothoracic Pole, F-33600 Pessac, France (6)

Introduction: After percutaneous implantation of an atrial septal
defect (ASD) occluder, a complex healing process leads to the
device coverage within several months. However, an unexplained
incomplete device coverage increases the risk of device related
complications such as thrombosis or infectious endocarditis. The
aim of the study was to non-invasively assess the device coverage
process of ASD occluders in a chronic sheep model using micro-
CT technology.

Methods: After percutaneous creation of an ASD, 8 ewes were
implanted with a 16-mm Nit-Occlud ASD-R occluder (PEM
medical, Germany) and were followed for 1 month (N=3) and
3 months (N =5) before sacrifice. After heart explant, the device
coverage was assessed using micro-CT and was compared to his-
tological analysis used as the gold standard for healing evaluation.
The micro-CT raw image 3D reconstruction was performed and
followed by a measurement of the coverage surface and thickness
for each device.

Results: ASD creation and device closure was successful in 100%
animals without complications. Following sacrifice, macroscopic
assessment of devices showed that the coverage was complete for
the left-side disk regardless of the duration of the follow-up and
variable for the right-side disk, depending on the protrusion of
this disk. 3D reconstruction from micro-CT raw images analysis
allowed an accurate evaluation of device coverage of each disk
and was overall well correlated to histology slices (Figure).
Surface calculation from micro-CT images showed that the
median surface of coverage was 93%8% for the left-side
disk and 55£31% for the right-side disk. A mapping of the thick-
ness was obtained, showing a coverage thicker in the center of
the device.
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Figure: Micro-CT (A and C) and histology (B and D) Slices of 2 ASD occluders at 3 months follow-up. The upper disk iss the right-side disk (1) and the lower disk is the left-side one (2).

The metal wores are white on the micro-CT images and black on the histology slices. The tissue Covvering the device appears in grey (3)

Conclusions: This preliminary study made the proof of concept that
micro-CT is a reliable tool to assess the coverage of intra-cardiac
occluders in vitro. The translation to clinical practice is challenging
but would allow an individual follow-up to avoid thrombotic or
infective complications.
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Proteomics in HCM in the young

Anna Wilinder Osterberg (1), Tobias Rudholm Feldreich (2, 3), Johan
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University, Linkdping, Sweden (1), School of Health and Social Studies,
Dalarna University, Falun, Sweden (2), Division of Family Medicine,
Department of Neurobiology, Care Sciences and Society, Karolinska
Institutet, Huddinge, Sweden (3), Pediatric Heart Centre, Skdne
University Hospital and Department of Clinical Sciences, Lund
University, Lund, Sweden (4), Department of Pediatric Cardiology,
Queen Silvia Children’s Hospital, Sahlgrenska Academy, Gothenburg
University, Gothenburg, Sweden (5), Division of Drug Research,
Department of Medical and Health Sciences, Linkiping University,
Linkoping, Sweden (6), Department of Forensic Genetics and Forensic
Toxicology, National Board of Forensic Medicine, Linkdping, Sweden
(7), Department of Clinical Genetics, and Department of Clinical and
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Introduction: Proteomic profiling in young hypertrophic cardiomy-
opathy (HCM) patients could lead to improved risk prediction and
novel insights in the pathophysiological cardiovascular disease-
progression.

Methods: Plasma levels of 184 cardiovascular disease-associated
proteins were assessed by two proximity extension assays
(Proseek Multiplex CVD-2 and CVD-3, Olink Bioscience,
Uppsala, Sweden) in 30 young index-patients with familial
HCM (23 male, 7 female, mean-age 19.8 years) from 23 unrelated
families, and age and gender matched healthy controls (n=60).
Data on echocardiography and electrocardiogram were available
in all participants. Outcome data on cardiac arrests were recorded
during 5 years follow-up.

Results: Three of the proteins were associated with an increased
odds of HCM compared to healthy controls in Bonferroni cor-
rected (p=0.00027) logistic regression models adjusting for age
and sex. In order of significance, these included Selectin
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Glycoprotein Ligand 1 (PSGL-1, Odds ratio (OR) per standard
deviation (SD) increase 7.87, 95 % CI (3.05-20.3), p=0.00002,
Polymeric Immunoglobulin Receptor (PIgR, OR 3.39, 95 %
CI (1.85-6.20) p =0.00007) and Paraoxonase (PON3, OR
0.30, 95 % CI (0.15-0.56) p=0 .0002). In addition, 50 of the pro-
teins were nominally associated with HCM. In the patients with
HCM, 7 had a history of cardiac arrest or suffered a cardiac arrest
during follow-up. Higher levels of the proinflammatory PSGL and
PIgR was associated with a higher, but non-significant, odds
to suffer cardiac arrest (OR per SD increase 1.95, 95% CI
(0.70-5.44), p=0.20, and 2.62; 95% CI (0.88-7.80), p=0.08,
respectively). In contrast, higher levels of cardioprotective
PON3 was associated with lower, but non-significant, odds for
cardiac arrest (OR 0.44; 95% CI (0.16-1.20), p=0.11. In these
secondary analyses a nominal p-value (p=0.05) was considered
statistically significant.

Conclusions: Our proteomics approach identified 3 plasma proteins
involved in neutrophil recruitment and migration (PSGL1), trans-
membrane-transport (PIgR), and cholesterol metabolism (PON3)
that were closely associated with HCM compared to healthy
controls. These 3 proteins also seemed to be suggestive prognostic
markers for cardiac arrest, but the statistical power was low due to
the small study sample and few events. Our findings encourage
further large-scale proteomics studies in HCM patients in order
to identify novel underlying mechanism and relevant risk markers.
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Relation between N-terminal pro B-type natriuretic
peptide (NT-proBNP) and disease severity in paediatric
hypertrophic cardiomyopathy

Laxmi Kaliyappan (1), Sarah Watson (1), Ella Field (2), Gabrielle
Norrish (1, 2), Elena Cervi (2), Juan Kaski (1, 2)

University College London, Institute of Cardiovascular Science, London,
UK (1), Centre for Inherited Cardiovascular Diseases, Great Ormond
Street Hospital, London, UK (2)

Introduction: N-terminal pro B-type natriuretic peptide (NT-
proBNP) is associated with increased risk of mortality and heart
failure related adverse events in adults with hypertrophic cardio-
myopathy (HCM). Elevated NT-proBNP levels have been corre-
lated with multiple subjective and objective parameters of HCM
severity including dyspnoea and left ventricular maximal wall
thickness (LVMWT). However, robust prognostic markers in
adults may not be reliable for children with HCM in whom disease
severity assessment is challenging. No studies have yet evaluated
utility of NT-proBNP in children with HCM. Thus, the objective
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of this study was to assess associations of NT-proBNP with con-
ventional markers of disease severity and predictive ability of NT-
proBNP in a paediatric HCM cohort.

Methods: Plasma NT-proBNP levels were measured in eighty con-
secutive patients [23 (28.8%) females; median age: 12.3 years
(interquartile range (IQR): 6.4-16.0); 37 (46.3%) sarcomeric aeti-
ology]. Contemporaneous data from conventional clinical evalu-
ation was used to establish disease severity including
electrocardiography, echocardiography, tissue Doppler imaging,
magnetic resonance imaging (MRI) and cardiopulmonary exercise
testing.

Results: Median NT-proBNP concentration was 1104.5 pg/mL
(range: 20-11206 pg/mL and IQR: 108.5-2613.5 pg/mlL).
NT-proBNP levels correlated with: QTc (p= 0.445, p<0.01); sep-
tal thickness z-score (p=0.618, p<0.001); MLVWT z-score
(p=0.582, p<0.001); lateral S’ (p=—0.668, p<0.001); septal E/E’
(p=0.609, p<0.001); MRI MWT (p=0.773, p<0.001; indexed
LV mass (p=0.576, p<0.001) and peak systolic blood pressure
(p=—0.605, p<0.001). There were weak associations between
NT-proBNP and aetiology or subjective symptoms including pal-
pitations and chest pain (p>0.05). NT-proBNP levels were higher
in patients who were: female; dyspnoeic (defined as Ross/INYHA
Class >1I); prescribed cardioactive medication and had an implant-
able cardioverter defibrillator (p<0.05). Lateral S’ (B=-0.3006,
p=0.001) and MLVWT ($=0.217, p=0.013) were independent
predictors of NT-proBNP in multivariate analysis. At a cut-oftf
point of 300 pg/ml, NT-proBNP had a positive predictive value
of 84% and a negative predictive value of 72% for predicting septal
E/E'>10 (AUC=0.775 (p<0.001)) (See Figure 1).

Conclusions: NT-proBNP levels correlate with parameters of dis-
ease severity in paediatric HCM including measures of diastolic
dysfunction (septal E/E') and systolic dysfunction (lateral S').
NT-proBNP measurement may be an effective adjunct for assess-
ing disease severity in children, particularly when conventional
clinical evaluation is challenging.
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Receiver operator characteristic (ROC) curves of NT-proBNP cut-offs for predicting
septal E/E’<10, a marker of diastoic dysfunction. In children with hypertrohic cardio-
myopathy. True-positive rate (sensitivity), false positive rate (1-specificity) and ara
uder the curve (AUC) are displayed for the following cuts-offs: NT-proBNP
>1000 pg/ml (red), NT-roBNP >300 pg/ml (green) and NT-proBNP >125 pg/
ml (blue).
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The Prdm16cspl/wt mouse mutant confirms a critical role
of Prdm16 for heart function

Simon Theisen (1, 2), Jirko Kiihnisch (1, 2), Josephine Dartsch (1),
Anne-Karin Kahlert (3), Calum A. MacRae (4), Norbert Hubner (1, 2,
5), Sabine Klaassen (1, 2, 6)

Charité - Universititsmedizin Berlin, corporate member of Freie
Universitit Berlin, Humboldt- Universitit zu Berlin, and Berlin Institute
of Health, Experimental and Clinical Research Center (ECRC), a joint
cooperation between the Charité Medical Faculty and the Max-Delbriick-
Center for Molecular Medicine (MDC), Berlin, Germany (1), DZHK
(German Centre for Cardiovascular Research), partner site Berlin, Berlin,
Germany (2), TU Dresden, Institut fiir Klinische Genetik, Dresden,
Germany (3), Harvard Medical School and Harvard Stem Cell Institute,
Cardiovascular Division, Brigham and Women’s Hospital, Boston, USA
(4), Max Delbriick Center for Molecular Medicine, Berlin, Germany (5),
Charité - Universititsmedizin Berlin, corporate member of Freie
Universitit Berlin, Humboldt- Universitit zu Berlin, and Berlin Institute
of Health, Department of Pediatric Cardiology, Berlin, Germany (6)

Introduction: Mutations in the gene transcriptional regulator PR
domain containing 16 (PRDM16) were found to cause cardiomy-
opathy (CMP). However, the role of the PRIDM16 protein in the
mammalian heart has not been studied so far. In order to establish a
murine model for the PRDM16 associated CMP, we analyze
heterozygous Prdm16“P!" mice, carrying the c.888-3C>A
splice-acceptor site mutation in the Prdm16 gene.

Methods: The impact of the ¢.888-3C>A mutation on splicing was
tested with endpoint PCR and quantitative PCR (qPCR) using
total RNA isolated from cardiac tissue. The cardiac phenotype
was evaluated using echocardiography, electrocardiography and
body composition analysis. The concentrations of natriuretic
peptides were measured in plasma and heart tissue by qPCR
and competitive ELISA. Furthermore, heart sections were stained
for fibrosis with Picro-Sirius Red and tissue organization with
H&E. Left ventricular ultrastructure was studied with transmission
electron microscopy (TEM). The expression of selected
sarcomere and mitochondrial genes was evaluated by qPCR
and Western Blot.

Results: The ¢.888-3C>A mutation causes aberrant splicing of the
Prdm 16 transcript possibly leading to reduced Prdm16 protein lev-
els Heterozygous animals demonstrate with reduced body weights
and heart hypotrophy. Moreover, Prdn 161" mice demonstrate
a significant reduction in cardiac performance, as indicated by
decreased stroke volume, ejection fraction and cardiac output.
Interestingly, female mice present a more severe cardiac phenotype
compared to their male littermates. In Prdm16°" mice, levels of
the cardiac stress marker BNP and ANP were mildly elevated or
unaffected, respectively. Histological analysis revealed normal car-
diac tissue structure with absence of cardiac fibrosis. Ultrastructural
analysis demonstrated in Prdm 16" heart tissue normal sarco-
mere structure and mildly elevated mitochondrial content.
Expression analysis shows normal composition of the sarcomere,
whereas selected markers of the mitochondrial electron transport
chain (ETC) were diminished in females.

Conclusions: Heterozygous Prdm16 deactivation in Prdm16°1/"
mice results in significant reduction of cardiac performance and
heart hypotrophy. Degradation of selected ETC proteins suggest
a critical role for cardiomyocyte metabolism. Further analysis will
explore the metabolic changes due to Prdm16 deactivation.
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Long-term survival of newly diagnosed children with
pulmonary hypertension in the current treatment era.
Results from the TOPP-1 registry

Rolf M.F. Berger (1), Tilman Humpl (2), Maurice Beghetti (3), Damien
Bonnet (4), Dunbar D. Ivy (5), On behalf of the TOPP-Investigators (6)
Center for Congenital Heart Diseases, Pediatric Cardiology, Beatrix
Children’s hospital, University Medical Center Groningen, The
Netherlands (1), Pediatric Intensive Care & Neonatology Children’s
Hospital, Inselspital, University of Bern, Switzerland (2), Paediatric
Cardiology Unit, and Centre Universitaire Romand de Cardiologie et
Chirurgie Cardiaque Pédiatrique, University of Lausanne and Geneva,
Switzerland (3), M3C-Necker, Paediatric Cardiology, Reference Centre
for Complex Congenital Heart Diseases, Hdpital Necker Enfants
Malades, Université Paris Descartes, Paris, France (4), Department of
Pediatrics, Section of Pediatric Cardiology, University of Colorado School
of Medicine, Children’s Hospital Colorado Heart Institute, Aurora,
Colorado (5), TOPP-registries, Association for Pediatric Pulmonary
Hypertension (6)

Introduction: Pulmonary arterial hypertension (PAH) is a
progressive, devastating pulmonary vascular disease, with a poor
prognosis -especially in childhood- characterized by right ven-
tricular failure and death. Although treatment strategies have
evolved in the last 20 years, today the disease is still uncurable.
Evaluation of outcome of PAH in patient cohorts is often obscured
by the inclusion of prevalent patients, leading to survival bias. This
study aims to describe outcome and risk factors in a large, world-
wide cohort of pediatric patients, exclusively newly diagnosed
with PAH.

Methods: This study, using data from the Tracking-Outcomes—in-
Pediatric-Pulmonary-Hypertension (TOPP-1) registry, describes
the occurrence of individual outcomes defined as death or
(heart-)lung transplantation (LT). Children, > 3 months and <
18 years of age, newly diagnosed with PH between 2008-2015
were included (diagnosis confirmed by cardiac catheterization
within 3 month of enrollment, incident patients). Patient charac-
teristics, including functional class and hemodynamics, as well as
outcome parameters death, transplantation and Potts shunt, were
collected. Analyses included event rate calculations, KM curves
and uni- and multivariate Cox regression analyses.

Results: In total, 269 children were included (90% with PAH) with
a median follow up time of 2,6 years. Fortyfive children died
(17%), 12 underwent LTx (4%), where 69% of these children
(n=31) died within 1 year from diagnosis. Event rate for death/
LTx was 9 per 100 patient years. Five years transplant/Potts free
survival was 75%, but strongly depended on etiology. Younger
age at diagnosis and male sex were independent risk factors for
adverse outcome. Functional state and hemodynamic variables
at diagnosis were associated with outcome with difterent weights
over different subgroups of PAH (idiopathic PAH, PAH-associ-
ated congenital heart disease with either repaired or unrepaired
shunts)

Conclusions: In the current treatment era, 5-years transplant/Potts
free survival for children newly-diagnosed with PAH is 75%, with
the highest event rate for death in the first year after diagnosis.
Survival rate strongly depends on associated conditions: children
with idiopathic PAH and those with PAH associated with no shunt
or repaired shunt had significantly worse outcome compared to
those with open shunts. Young age and male sex were indepen-
dent risk factors for adverse outcome.
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Can Z-scores from the normal fetal heart be applied to
simple transposition of the great arteries?

Ana Correia-Costa (1, 2, 3), Trisha V. Vigneswaran (1, 4), Vita Zidere
(1, 4), John M. Simpson (1, 4)

Department of Congenital Heart Disease, Evelina London Children’s
Hospital, Guy’s and St Thomas’ NHS Foundation Trust, London,
United Kingdom (1), Department of Pediatric Cardiology, Centro
Hospitalar Universitario S. Jodo, Porto, Portugal (2), Pediatrics
Department, Faculdade de Medicina da Universidade do Porto, Porto,
Portugal (3), Harris Birthright Centre for Fetal Medicine, Fetal Medicine
Research Institute, King’s College Hospital NHS Foundation Trust,
London, United Kingdom (4)

Introduction: Z-scores are an effective means of describing the size
of the fetal great arteries in relation to a gestation-specific normal
range. There is a paucity of data whether z-scores derived from the
normally connected heart can be reliably applied to fetuses with
transposition of the great arteries and intact ventricular septum
(TGA). This is important for the assessment of associated lesions,
for example, coarctation of the aorta. Our hypothesis was z scores
of normal fetuses can be used for fetuses with TGA.

Methods: Fetal echocardiograms of all fetuses with isolated TGA
between 2013 and 2018 were retrospectively reviewed. The
arterial duct, distal transverse aortic arch (DTAA), aortic (AoV)
and pulmonary valves (PV) were measured according to z-scores
from >7000 fetuses recently published from our unit.
Interobserver variability was assessed on 23 scans.

Results: One hundred and thirty-six fetal echocardiograms from 45
singleton fetuses with TGA with intact ventricular septum were
reviewed. No additional findings were identified after birth.
Median gestational age at birth was 38.4weeks (IQR:38-38.7)
and mean birth weight was 3.227+0.366kg. The aortic valve
and DTAA were significantly larger in fetuses with TGA than nor-
mal from 19-36 weeks (p<0.0001, p<0.003 respectively) and z-
scores increased with advanced gestation (p<0.0001). The PV
and ductal size were significantly smaller than normal at 19-23
weeks’ gestation (p<0.03, p<0.04), but z-scores were significantly
different with advanced gestational age (p<0.0001), increased
beyond 34 weeks (Fig.1). At 34-36 weeks the AoV, DTAA, PV

Aortic valve

Arterial

z score

duct

Pulmonary valve

1923 weeks | 24-28weeks | 29-33weeks | 34-36 weeks

Fig. 1 Fetal z-scores of aortic and pulmonary valves, distal transverse
aortic arch (DTAA) and arterial duct of 45 fetuses with isolated TGA
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and arterial duct were a mean of 2.9, 1.7, 0.8, and 0.8 mm larger
than mean value in the normally connected heart. Interobserver
correlation coefficient was good for all measures: AoV 0.87,
DTAA 0.87, arterial duct 0.77, PV 0.69.

Conclusions: Outflow tract reference ranges for normal fetuses can-
not be used to assess fetuses with TGA with the aortic valve and
DTAA being the most different. This may reflect different loading
conditions. TGA specific reference ranges and z scores would be
most appropriate in affected fetuses.
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Congenital vascular rings: retrospective view from prenatal
diagnosis to pediatric outcome in 61 cases

Josie Melisa Juarez Osorto (1), Laura Vargas Pons (1), Gemma Giralt
Garcia (1), Joan Vila Casas (2), Pilar Prats Rodriguez (2), Silvia Arévalo
Martinez (1), Queralt Ferrer Menduiiia (1, 2)

Hospital Universitari Vall d’Hebron. Barcelona, Spain (1), Hospital
Universitari Dexeus - Grupo Quirén Salud. Barcelona, Spain (2)

Introduction: Anomalies of the aortic arch (vascular rings) are
uncommon, presenting a broad spectrum of symptoms and causing
significant tracheoesophageal compression in some cases. The aim
of this study is to describe prenatal and postnatal characteristics,
outcome and management of vascular rings in two tertiary centers.
Methods: Retrospective, descriptive, observational study including
all cases diagnosed with vascular ring (double aortic arch (DAA) or
right aortic arch (RAA) with left ductus arteriosus and/or aberrant
left subclavian artery (ALSA), both without associated cardiac
abnormalities) in two Fetal Cardiac Units from 2006 to 2020.
Clinical records were reviewed for prenatal/postnatal sonographic
features, genetic studies, symptoms, imaging studies performed,
surgery and follow-up.

Results: Vascular ring was identified on 61 fetuses at a median gesta-
tional age of 22 weeks (93,4% were RAA and 6,6% DAA). Left
ductus was found in all cases of RAA and an ALSA was seen in
57,4% of them. Prenatal genetic screening was performed on
57,3% of fetuses, being normal in all cases except for one
22q11.2 deletion syndrome (in whom legal interruption of preg-
nancy was performed). After a median follow-up of 5,2 years (SD
3), 53,3% of patients had developed symptoms, although only
18,3% of infants had symptoms before 6 months of age.
Imaging studies were performed in 28 patients (46,6%), being nor-
mal in only 10%. Tracheal compression <50% was identified in
14/28 patients (half of them without any symptoms) and 4 patients
had tracheal compression >50% (all were symptomatic).
Regarding fibrobronchoscopy, it was performed in 11 patients
(18,3%), finding compression in all cases: <50% in 7/11 cases
and >50% in 4/11 cases. Spirometry was done in 10 patients, 4
were normal. Surgery was performed in 12 patients (20%), 10
of them with symptoms that resolved after the procedure.
Conclusions: Detection of vascular rings has increased in recent
years. As there is no clear correlation between clinical and radio-
logical findings, multidisciplinary management seems reasonable,
performing imaging and/or respiratory studies, and maintaining
follow-up throughout pediatric life.
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Growth of the pulmonary arteries in fetuses with tetralogy
of Fallot — preliminary results

Agnieszka Grzyb (1, 2), Adam Kole$nik (1, 3, 4), Barttomiej Derleta
(5), Joanna Dangel (1)

Department of Perinatal Cardiology and Congenital Anomalies, Centre of
Postgraduate Medical Education, Warsaw, Poland (1), Department of
Cardiology, The Children’s Memorial Health Institute, Warsaw, Poland
(2), Cardiovascular Interventions Laboratory, The Children’s Memorial
Health Institute, Warsaw, Poland (3), Department of Descriptive and
Clinical Anatomy, Medical University of Warsaw, Poland (4), The
Reference Centre for Fetal Cardiology, Warsaw Hospice for Children
Foundation, Poland (5)

Introduction: Postnatal treatment strategy in patients with tetralogy
of Fallot (TOF) depends on the size of pulmonary valve and pul-
monary arteries, source and net volume of pulmonary blood flow.
Our aim was to examine the growth trends of pulmonary arteries
in fetuses with TOF, to define their modifying variables and assess
the impact on postnatal management.

Methods: We retrospectively reviewed echocardiographic studies
of 116 fetuses diagnosed with TOF between 2011 and (2020),
excluding cases with pulmonary atresia and/or multiple aorto-pul-
monary collaterals. Measurements of the pulmonary valve (vPA),
main and branch pulmonary arteries (MPA, RPA and LPA),
together with the maximum velocity across vPA (Vmax-vPA)
were taken from the first and last prenatal study. The presence
and direction of flow through the ductus arteriosus (DA) was also
recorded. Growth rates of vascular structures were expressed as the
changes in absolute values (-a) and Z-scores (-z) indexed over time.
Results: Growth rates of measured structures are listed in table
below. Growth of vPA was better in fetuses with right-to-left
DA flow compared to these with left-to-right DA flow
(p=0.01) or no duct present (NS). Growth rates of MPA, RPA,
and LPA did not differ significantly between groups. In fetuses
with right-to-left DA flow Z-scores of measured structures remain
relatively stable throughout pregnancy. Among the possible pre-
dictors of the need of pulmonary flow augmentation the 1 month
of life, statistically significant were: left-to-right or bidirectional
DA flow, and smaller vPA diameter in the last fetal study.
Conclusions: Growth of the pulmonary arteries in fetuses with TOF
is well preserved, probably due to relatively small volume of pul-
monary blood flow throughout pregnancy. The direction of DA
flow does not impact the growth of pulmonary arteries (contrary to
vPA), however predicts the need of prostaglandin administration
or intervention to augment the pulmonary blood flow in the new-
born. These observations are clinically important, however further
studies with higher numbers of patients are needed to support sug-
gested trends and correlations.

Parameter |All R-L DA flow L-R/bid. DA flow |No DA present

- vPA-a 0.1540.14 0.21+0.10 0.1240.21 0.18+0.15
E]

; MPA-a 0.2240.17 0.2040.13 0.23+0.22 0.26¢0.23
<

E |RPA-a 0.1240.12 0.1240.11 0.11+0.13 0.1640.12
£ LPA-a 0.1330.09 0.1340.09 0.1330.11 0.1540.12
%' VPA-z 0.00:0.25 0.01+0.20 -0.0640.37 0.00:0.30
i MPA-z 0.0330.28 0.00+0.16 0.04+0.37 0.11+038
g RPA-z 0.02+0.20 0.00:0.20 0.00:0.21 0.08+0.23
é‘. LPA-z 0.03+0.18 0.02+0.17 0.03+0.19 0.05+0.21
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Impact of prenatal diagnosis of coarctation on short and
long term cardiovascular outcome

Miguel Fogaga Da Mata (1), Mariana Lemos (1), Marta Martins (1, 2),
Tchitchamene Nelumba (1), Susana Cordeiro (1), Jodo Rato (1), Ana
Teixeira (1), Graga Nogueira (1), Isabel Menezes (1), Rui Anjos (1)
Pediatric Cardiology Service, Hospital de Santa Cruz, Lisbon Occidental
Hospitalar Centre, Lisbon, Portugal (1), Pediatric Service, Hospital
Garcia da Orta, Lisbon, Portugal (2)

Introduction: Prenatal diagnosis of congenital heart disease has
become increasingly more frequent. We investigated the cardio-
vascular impact of prenatal diagnosis on pre-operative course
and short-, mid-, and long-term follow up of surgically corrected
neonatal coarctation.

Methods: We retrospectively reviewed 102 patients with isolated
neonatal coarctation corrected surgically in our center between
1999 and 2019 with more than one year follow up and who main-
tained regular follow-up by our group. Cases of coarctation asso-
ciated with any other significant heart disease were excluded. We
collected data regarding presence of prenatal diagnosis, compli-
cated pre-operative course (shock, need for ventilatory or ino-
tropic support, multiorgan failure), prostaglandin infusion, age at
surgery, post-operative complications, presence of acute renal
injury, days at ICU, hospital stay, residual coarctation, persistent
hypertension requiring medication at 1 and 6 months post-oper-
ative. Long term follow-up data included persistent hypertension,
indexed left ventricular mass and need for reintervention were col-
lected. A long-term negative composite outcome of persistent
hypertension or Left Ventricular hypertrophy or need for reinter-
vention was evaluated. Statistical analysis was performed with R
v3.5.3. For binomial variables chi-squared tests were used, for con-
tinuous variables we used logistic regression tests.

Results: We identified 102 cases of simple neonatal coarctation. Of
these 33 (32.3%) had prenatal diagnosis. In cases with prenatal diag-
nosis there was a statistically significant lower incidence of compli-
cated neonatal course (3,0% vs 30,4%; p<0,01), and lower incidence
of shock, multiorgan failure or need for ventilatory support (table 1).
Age atsurgery was significantly lower in the prenatal diagnosis group
(5,1 days vs 14,9 days, p < 0.001). At mid- and long-term follow up,
there were no significant differences between the groups with or
without prenatal diagnosis, on rates of late reintervention, hyperten-
sion, or prevalence of LV hypertrophy (table 1), p = NS. Similar
findings were seen for presence of neonatal complicated course,
which did not influence the occurrence of any of the aforemen-
tioned late complications.

Conclusions: Despite playing a significant role in minimizing the
severity of the neonatal presentation, prenatal diagnosis of coarcta-
tion or a less severe neonatal course did not influence mid- and long-
term cardiovascular outcomes of neonates with coarctation.

With prenatal Without prenatal
diagnosis (%) diagnosis (%) P 2MU
Complicated neonatal course 1(3,0%) 21 (30,4%) 0.004
Shock 1(3,0%) 21 (30,4%) 0.004
z2 Multiorgan failure 1(3,0%) 14 (20,3%) 0.045
s E Pre-operative ventilation 1(3,0%) 14 (20,3%) 0.045
H PGE1 infusion 28 (84,8%) 46 (66,7%) 0.091
5 i Post-op AKI (KDIGO 2 or 3) 3(9,1%) 5(7,2%) 1
Post-operative complications (23) 2(6,1%) 9 (13,0%) 0.47
Prolonged ICU stay (>3 days) 10 (30,3%) 32 (48,4%) 0.10
. Late hypertension
:E E E 5 (at 6 months post-operative) Wk AR(EE) 02EB
2 Reintervention (<1y) 1(3,0%) 1(1,4%) 1
E s Persistent Iate. hyperteflsion 8(25,8%) 8(13,3%) 0.234
; % Need for remteirvennon 8(24,2%) 17 (24,6%) 1
= (cumulative)
£ LV hypertrophy 2 (6,0%) 5(7,2%) il
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Impact of regional teaching programme and introduction
of three vessels and tracheal view on prenatal detection of
major congenital heart disease

Oscar Nolan (1), Maria Kavga (1), Esther Poole (1), Tarak Desai (1),
Paul Miller (1), Michael Harris (1), Haifa Eltayeb (1), Anna Seale (1)
Heart Unit, Birmingham Women’s and Children’s Hospital NHS
foundation trust (1)

Introduction: Prenatal cardiac diagnosis allows opportunity for com-
prehensive counselling and can result in improved long —term out-
comes of newborns with Congenital Heart disease (CHD)
Aim:To compare prenatal detection rates of cardiac anomalies in the
region during prenatal screening based on the five FASP views. We
aimed to compare detection rates between 2009-2013 and 2013~
2019 investigating trends and variation within the region.
Methods: We retrospectively reviewed the data in two cohorts of patients
who needed cardiac interventions (either cardiac catheter or surgery) in
their first year of life at Birmingham Children’s Hospital. Cohort A
included infants born between 1/1/2009 until 30/6/2014 and cohort
Bincluded patients who were born between 1/1/2014 to 31/12/2019.
We then compared the results both temporally and geographically.
Patients with patent ductus arteriosus, isolated atrial septal defects,
acquired heart disease and arrhythmias were excluded.

Results: 2077 patients were included (cohort A n=1039, cohort B
n=1038). Overall antenatal diagnosis rate was 27.91% (n=290) in
cohort A and 43.73% (n=454) in cohort B. Antenatal detection
rates for specific lesions shown in table 1. The regional antenatal
detection rates varied from 30% to 60% although in smaller hospitals
the overall numbers were small affecting results. Single ventricle
detection rates in cohort B varied between 78-93% in regions that
had more than 3 cases. VSD, AS and PS were the lowest antenatal
detection rates in cohort B (24.71%, 15.55% and 18.84% respec-
tively) Detection rate of cardiac abnormalities with an abnormal
3VT view were significantly increased in the later era. Vascular ring
data was only collected for cohort B with an antenatal detection rate
of 74.2%. The target for >90% antenatal detection of TGA with
intact ventricular septum and HLHS was reached by 2019.
Conclusions: There has been a significant improvement in prenatal
detection of major congenital heart disease in our region. Thisislikely
due to the combination of adding the 3VT view to the anomaly scan
(2015) butalso due to anintense educational programme provided by
the Tiny Tickers Charity (2014). Further study is needed to assess
differences in morbidity and mortality outcomes.

Lesion Fetal Cohort A Cohort B
echocardiographic

Significant
difference

view
p

value<0.05

Total 82 AN | Total 198 AN | P=0.47
65(79.3%) | 164 (83.8%)

Single ventricle | 4 chamber view

Atrioventricular 4 chamber view Total 74 | Total 103 AN | P=0.00012
septal defect AN30 (40.5%) | 69 (67%)
(AVSD)

Ventricular septal | 4 chamber view | Total 139 AN | Total 178 AN | P=0.00052
defect (VSD) and outletview | 10 (7.2%) 44(24.7%)

Aortic  stenosis | Outlet view Total 30 AN 6 | Total 45 AN 7 | P=0.45

(AS) (20%) (15.6%)

Pulmonary Outlet view and 3 | Total 69 AN | Total 70 AN |P=0.85
atresia/stenosis vessel view 13 (18.8%) 13 (18.6%)

(PA/PS)

Conotruncal Outlet view and 3 | Total 161 AN | Total 144 AN | P=0.0002
defects vessel view 46 (28.6%) 79 (54.9%)

Transposition of | Outlet view and 3 | Total 91 AN | Total 105 AN | P<0.0001
the great arteries | vessel view 25 (27.5%) 76 (72.4%)

(TGA)
Aortic arch | Arch view and 3 | Total 52 AN 7 | Total 112 AN | P<0.00001
lesions vessel view (13.5%) 41 (36.6%)
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Left Ventricular Isovolumetric Relaxation Time improves
detection of fetal Long QT Syndrome

Sally-Ann Clur (1), Arja Vink (1), Ulrike Herberg (2), Puck Peltenburg
(1), Iris Erasmus (1), Susan Etheridge (3), Bettina Cuneo (4), Nico
Blom (1)

Amsterdam University Medical Center, Netherlands (1), University of
Bon, Germany (2), University of Utah and Primary Children’s Hospital,
Salt Lake City, Utah, USA (3), The Health Institute, Department of
Pediatrics, Children’s Hospital, Colorado, Denver, CO, USA (4)

Introduction: Detection of fetal Long-QT syndrome (fLQTS) is
challenging, but LQTS causes significant fetal and neonatal mor-
tality. A fetal heart rate(FHR) <3 percentile for gestational
age(GA) is specific for diagnosing fLQTS, but has low sensitivity,
(<50%). A retrospective analysis demonstrated a prolonged nor-
malized left ventricular isovolumetric relaxation time (N-
LVIRT) in fLQTS!. We aimed to prospectively evaluate the diag-
nostic accuracy of N-LVIRT for fLQTS.
Methods: Multicenter prospective case series of fetuses with a pos-
sible diagnosis of fLQTS. Serial fetal echocardiograms were per-
formed/subject. LVIRT, cycle length (CL) and FHR were
measured using pulsed Doppler over the mitral and aortic valves.
Cut-offs for N-LVIRT (LVIRT/CL as %) were determined for
GA periods: <20 weeks; 21-30 weeks; >31weeks. One measure-
ment/fetus/GA was assessed based on previously published data.!
Results: (See Table) 53 fetuses with 135 echocardiograms were
included (19 with familial/de novo LQTS (Group1), 18 familial
LQTS negative controls (Group2), and 16 with other diagnoses
(Group3). The median (range) FHR (beats/min for Groupsl, 2,
and 3 were 130 (69-162), 140 (125-170) and 122 (81-170) respec-
tively. The sensitivity and specificity of N-LVIRT for fLQTS
overall were, 73,3% and 74,2% respectively, and the postive pre-
dictive value was 57,9%, with a negative predictive value of 85,2%.

The N-LVIRT was 100% sensitive for LQTS <20 weeks. The
N-LVIRT was 90% specific for LQTS >31 weeks. All false neg-
atives were cases of familial LQTS, the majority with a known mild
phenotype. De-novo LQTS (n=2) and symptomatic cases were
correctly identified.
Conclusions: In this cohort N-LVIRT had a better sensitivity for
fLQTS than FHR alone.

N-LVIRT may be helpful in the excluding and detection of
fLQTS, especially when the phenotype is severe.

1) Clur et al. 2018

Postive | Negative

Negatves | Positves | Nogatves | postives | 1081 | iy | %y | Prdicive | Podicve

Value (%) | Value (%)
<20 weeks 10 7 0 7 24 100 58,8 50 100
vfe‘eig 18 10 2 7 37 833 72 58,8 %
230 weeks 18 5 6 2 31 455 90 714 75
TOTAL 46 22 8 16 92 73,3 74,2 57,9 85,4
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Persistent left superior vena cava does not predict
postnatally confirmed coarctation of the aorta

Hannah Panayiotou (1), Malenka M Bissell (1), Elspeth Brown (1),
Shuba Barwick (1)

Leeds Teaching Hospitals NHS Trust (1)

Introduction: Persistent left superior vena cava (PLSVC) is a
common form of anomalous systemic venous return observed
in 0.3% of the population with structurally normal hearts and in
4-8% of patients with congenital heart disease; there is a particular
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association with Coarctation of the aorta (CoA). Since the 3 vessel
view was included in the screening programme in the UK, PLSVC
is now more frequently diagnosed antenatally. We therefore aimed
to investigate the relationship between foetal suspicion of CoA and
antenatally diagnosed PLSVC.

Methods: All neonates with prenatally suspected CoA were iden-
tified between 1% January 2016 to 1% October 2020; antenatal
and postnatal electronic medical records of 136 neonates (after
exclusion) were then reviewed. Chi-square analysis was used to
determine if the observed frequencies were significant.

Results: Of the 136 neonates with antenatal suspicion of CoA, 28
(20%) also had antenatal diagnosis of PLSVC. Postnatally, 53 (39%)
neonates had confirmed CoA. Of these, 12/53 (22%) also had
PLSVC compared to 16/83 (19%) in the group where CoA
was postnatally excluded. A chi-square test of independence
showed that there was no significant association between postnatal
confirmed diagnosis of CoA and antenatally suspected PLSVC, X>
(1, N = 136) = 0.22, p = 0.64.

Conclusions: Antenatally diagnosed PLSVC was not more common
in postnatally confirmed CoA and is therefore not a useful predic-
tor of postnatal confirmation of antenatally suspected CoA.
Interestingly, the incidence was higher than expected with 10%
expected in the postnatally confirmed CoA group, and 0.3% in
the postnatally disproved CoA (normal) population. PLSVC leads
to an enlarged coronary sinus which can cause mild left ventricular
inflow restriction in the foetus. This can result in mild ventricular
disproportion, which then raises the suspicion of discrete CoA.
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Postnatal management and outcome after fetal aortic
valvuloplasty

Andreas Tulzer (1), Wolfgang Arzt (2), Rudolf Mair (3), Gerald
Tulzer (1)

Children’s Heart Center Linz - Department of Pediatric Cardiology,
Kepler University Hospital Linz, Austria (1), Institute of Prental
Medicine, Kepler University Hospital Linz, Austria (2), Children’s
Heart Center Linz - Department of Pediatric Cardiac Surgery, Kepler
University Hospital Linz, Austria (3)

Introduction: Critical aortic stenosis (CAS) may lead to a hypoplastic
left heart syndrome (HLHS) after birth. Fetal aortic valvuloplasty
(FAV) is performed to improve chances for a biventricular repair
which is also dependent on postnatal treatment strategies. The aim
of this study is to assess postnatal treatments and overall survival
after successtul fetal aortic valvuloplasty.

Methods: The local fetal cardiac intervention (FCI) database was
retrospectively reviewed for all fetuses who underwent FAV in
our center since 2001. Patient’s charts were analyzed for postnatal
management and outcome.

Results: Since 2001 a total of 128 FAVs was performed in 102
patients. There were 15 IUDs, 11 procedure related. Six patients
were liveborn after unsuccesstul FAV and all became univentric-
ular. There were 4 neonatal deaths before treatment. 77 neonates
underwent further management at 12 different European centers:
17 underwent univentricular (UV) repair (3 died), 2 had hybrid
(one died) and 58 underwent a biventricular (BV) repair. In the
BV group 15 patients were initially managed with aortic balloon
valvuloplasty (5 died), 3 underwent surgical valvotomy (1 died), 32
underwent Ross-Konno surgery (5 died), 3 had different surgical
therapies (2 died) and 5 patients didn’t need postnatal treatment (all
alive). Four patients in the BV group underwent UV conversion
and all died. Freedom from mortality including the two patients
with hybrid repair was as follows (BV vs. UV): 28d: 95% vs.
100%; 1 year: 76.9% vs. 78.7%; 3 years: 76.9% vs. 67.4%.
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Freedom from mortality was not significantly different between the
two groups (P = 0.8295). Follow up durations were similar in both
groups (median follow up 1.70 years UV vs. 1.84 years BV).
Conclusions: Patients after successful FAV still carry significant risk
of mortality regardless of postnatal management. Mortality was not
different between the UV and the BV group. Most patients
received an aortic valve replacement with an acceptable mortality.
Opverall, there were differences in postnatal management strategies
between centers.
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The Innovative Use of HoloLens2 in the fetal cardiac
servcies during COVID-19 pandemic

Gillian Mcburney (1), Phuoc Duong (1), Marie Murphy (1), Ram
Ramaraj (1), Caroline Jones (1), Joyce Lim (1), Rafael Guerrero (1)
Alder Hey Childrens NHS Foundation Trust (1)

Introduction: COVID-19 prevent expectant parents of babies with
congenital heart disease (CHD) from visiting cardiac surgical units
prior to the birth of their baby who may be separated early for
treatment. Pre-recorded video-clips or telephony consultation
are generic and cannot deliver individual needs, especially in com-
plex care pathways. We demonstrate our pilot experience using
HoloLens 2 (Microsoft, Washington, USA) to deliver bespoke
one-to-one virtual tour of the hospital and acute cardiac service
environment.

Methods: Families with antenatal diagnosis of significant CHD
were oftered the virtual tour in their third trimester. Parents and
Fetal Nurse Specialists communicate via Microsoft Teams
(Microsoft 365, Washington, USA) on portable electronic devices.
HoloLens was deployed by the Nurse Specialists to provide one-
to-one audio-visual experience, with opportunity to interact and
raise questions. All parents participated remotely from the hospital
site. The first 5 sets of parents had company of a second Nurse
Specialist during the tour, in case of adverse psychological reaction.
Due to zero negative event, the presence of the 2™ Nurse was
optional subsequently. All were asked to complete a questionnaire.
Results: Over the 3-month period, 25 sets of parents participated in
the quality improvement survey. Respond rate was 96%. 85% said
the virtual visit met or exceeded their expectations for prepared-
ness, 80% said they liked that it allows them to ‘visit’ the hospital
without physical attendance and associated costs of childcare/leave
from work/travel time, 80% said it is a great use of technology,
70% liked that they were able to interact with the nurse specialist
during the visit, 80% would recommend a virtual visit to other
families and only 10% said they would have preferred to visit
the hospital in person.
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Conclusions: The innovative use of HoloLens in cardiac fetal ser-
vices is proven useful for the family, enabling preparedness for
the arrival and early separation of their babies. Its deployment
met the needs to continue high quality service in critical time.
‘Whilst not intended to replace physical consultation; however, this
technology proves to be an effective option for parents once the
pandemic has passed.
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FETAL HETEROTAXY: SHOULD WE STILL
CATEGORIZE?

Lucile Houyel (1), Bettina Bessieres (2), Marie Gonzales (2), Romulus
Grigorescu (3), Naima Talhi (4), Mathilde Lambert (3), Damien Bonnet (1)
Medico-surgical Unit of Congenital and Pediatric Cardiology, Necker
Hospital-M3C, Paris, France (1), Fetal Pathology Unit, Necker
Hospital-M3C, Paris, France (2), Fetal Pathology Unit, Trousseau
Hospital, Paris, France (3), Fetal Pathology Unit, Centre Hospitalier
Intercommunal, Créteil, France (4)

Introduction: Heterotaxy is usually stratified in right isomerism (RI)
and left isomerism (LI), classically associated with abdominal, car-
diac and venous abnormalities.

Methods: We analyzed 66 fetal specimens with heterotaxy divided in
5 groups : classic LI (CLI: left bronchopulmonary isomerism, bilat-
erally absent pectinate muscles, polysplenia, n=23), non-classic LI
(NCLI: one discordant feature, n=16), classic RI (CRI: right bron-
chopulmonary isomerism, bilateral extent of pectinate muscles
extent to the crux, asplenia, n=12), non-classic RI (NCRI: one dis-
cordant feature, n=7), totally discordant features (n=8).

Results: Non-classic patterns were found in 47% (37% R1, 41% LI).
Among non-classic patterns, the status of the spleen was highly var-
iable (NCLI with asplenia 38%, NCRI with single spleen 83%),
while the bronchial status was almost always concordant. Status
of liver, gallbladder, stomach was highly variable in all categories.
Intestinal malrotation was present in 83% CRI, 65% CLI, 44%
NCLI, 43% NCRI. Extent of pectinate muscles was highly vari-
able in NCLI (bilaterally left 56%, normal 38%, bilaterally right
6%), and was bilaterally right in 86% of NCRI only.
Interrupted inferior caval vein was seen in LI only; total extracar-
diac anomalous pulmonary venous connection was seen in RI
only, ipsilateral pulmonary venous connection in LI only. A
common atrioventricular (AV) junction was constant in RI vs
64% in LI, with a complete AV canal in 100% RI, 56% LI.
Functionally univentricular hearts were found in 68% RI, 44%
LI, predominantly right in all groups (65%). Ventriculo-arterial
connections were abnormal in 100% RI, 39% LI. Double outlet
right ventricle was the most frequent type of abnormal VA con-
nections in all categories. Pulmonary atresia and stenosis were fre-
quent in RI (68%), rare in LI. Aortic arch hypoplasia and
coarctation were found almost exclusively in LI (30% LI, 5%
RI). Right-sided aortic arch was found in 63% R1I, 11% LI.
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Conclusions: Heterotaxy and isomerism are not synonymous. Extent
of pectinate muscles is not always symmetrical (14%) and cannot
therefore be considered the hallmark of heterotaxy. Because hetero-
taxy includes both abnormal symmetry and random organization of
organs, each anatomic feature should be analysed individually rather
than to categorize patients in right and left isomerism.

5. Adult congenital heart disease
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Adults with congenitally corrected transposition of the
great arteries are burdened with significant morbidity and
mortality

Josef Auer (1), Peter Ewert (1), Oktay Tutarel (1)

Department of Pediatric Cardiology and Congenital Heart Disease,
German Heart Centre Munich, Technical University of Munich, Munich,
Germany (1)

Introduction: Congenitally corrected transposition of the great arteries
(ccTGA) is a rare congenital heart disease (CHD). Contemporary
data regarding the outcome in adults with ccTGA is scarce. The
aim of this study was to describe a contemporary group of adults with
ccTGA and evaluate predictors of outcome.

Methods: In this retrospective, single center analysis all patients with
the diagnosis of ccTGA and an age over 16 years, who were treated
at our hospital during the time period 2006-2018 were included.
Time point of inclusion was the first appointment during the study
period, if the patient was already 16 years of age or older or the first
appointment after the 16th birthday, if the pat. reached this age
threshold during the study period. Clinical data, including survival
status, morbidities, hospitalisations, need of operations or interven-
tions, as well as need for pacemaker, were retrieved from hospital
records. The primary endpoint was death from any cause.
Results: Altogether, 100 patients were included, 96 with a systemic
right ventricle, 3 with anatomical repair und 1 palliated with
aorto-pulmonary shunt. Mean age at baseline was 32.3 + 15.8 years,
while median follow up was 6.5 years IQR 2.6-12.8). There were 11
deaths, 10 due to cardiac causes, 1 due to suicide. Three patients
underwent heart transplantation, two of them died. During the fol-
low-up, 67 patients were hospitalized, 52 due to heart failure. On
univariate Cox analysis, age at baseline (hazard ratio (HR): 1.043,
CI 95%: 1.002-1.085, p=0.039), tricuspid regurgitation (HR:
2.652,CI95%:1.548-4.542,p<0.001), systemic ventricular function
(HR: 3.486, CI 95%: 1.658-7.327, p=0.001), NYHA class (HR:
4.566, C195%:2.194-9.504, p<0.001), and presence of sinus thythm
(HR: 0.252, CI1 95%: 0.073-0.872, p=0.030) were predictors of the
primary endpoint. On multivariable analysis, only tricuspid regurgi-
tation (HR:2.324, C195%: 1.128-4.789, p=0.022), and NYHA class
(HR: 3.052, CI 95%: 1.459-6.382, p=0.003) remained as indepen-
dent predictors.

Conclusions: Even young adults with ccTGA are burdened with
significant morbidity and mortality. Predictors for death are the
severity of tricuspid regurgitation and functional class. Close sur-
veillance is mandatory.

o7

Cardiac MRI study on the coronary arteries (CA) late after
neonatal arterial switch operation (ASO) for transposition
of the great arteries (TGA)

Hedwig Hovels-Giirich (1, 2), Corinna Lebherz (2, 3), Annemarie
Kirschfink (3), Sandra Hamada (3), Gunter Kerst (1, 2), Nikolaus Marx
(2, 3), Michael Frick (2, 3)
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RWTH Aachen, Department of Pediatric Cardiology, University
Hospital, Aachen, Germany (1), RWTH Aachen, Superregional
ACHD Center, University Hospital, Aachen, Germany (2), RWTH
Aachen, Department of Cardiology, University Hospital Aachen,
Germany (3)

Introduction: Long-term follow-up after ASO can be complicated
by myocardial ischemia due to stenosis, kinking or stretching of the
transferred CA.

Methods: In a monocentric prospective study, 92 unselected patients
(age 18-29, mean 23 y) underwent assessment of insertion/proximal
course of the CA by coronary MR -angiography (MR A) as well as
rate/extent of stress induced myocardial ischemia by dobutamine
stress MRI (DSMR). 89/92 (97%) underwent CMR at rest (coro-
nary MRA, cine), 85/92 (92%) DSMR (cine, perfusion); followed
by late gadolinium enhancement (LGE).

Results: Coronary MRA: 87/89 (98%) presented without stenosis/
kinking of the proximal CA. 2/89 (2%) were pathologic: 1x known
prox. LAD occlusion (collateralized via RCA; coronary type AB1);
1x single right coronary ostium (reclassified from AB1—-B1). CA
classification: 7 pts. (8%) were reclassified compared to the operation
report (Image). LGE: no ischemic scar, 1x intramyocardial fibrosis.
DSMR: 79/85 (93%) reached target heart rate; 4x premature termi-
nation. 3/85 (3.5%) DSMR pathologic: 1 pat. with known prox.
LAD occlusion (AB 1 with functionally single ostium, collateralized
via RCA) had chest pain and hypokinesia under max. stress. 1 pat
with single right coronary ostium (reclassified AB1—B1) had com-
plex VES and stress induced ischemia during DSMR,, chest pain dur-
ing school sports — invasive CA angiography without stenosis. 1 pat
had strong chest pain during DSMR due to dobutamine induced
coronary spasm (A1, uneventful medical history) invasive CA angi-
ography not pathologic.

Conclusions: CMR_ with coronary angiography is feasible to assess
proximal courses of the transferred CA noninvasively and without
ionizing radiation in grownups after neonatal ASO. In addition to
other non-invasive diagnostic procedures, we suggest to routinely
perform CMR at age 14-16 y in all patients after neonatal ASO.
DSMR represents the best possible form of simulation of a physio-
logic adrenergic exercise with increased cardiac workload and move-
ment of the CA. Due to the high incidence of normal results (96,5%),
routine DSMR in asymptomatic young adults after neonatal ASO
does not seem necessary. In case of abnormal coronary status or com-
plications, pathologic anamnestic events or routine diagnostics and
before starting with competitive sports, DSMR should be considered
as a safe and meaningful additional diagnostic method.

Results: Coronary artery
classification and reclassification
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Fontan Associated Liver Disease (FALD) Service in the
North West of England

Hera Asad (1), Tehreem Chaudhry (1), Timothy Cross (1), Petra Jenkins (2)
Department of Gastroenterology and Hepatology, Liverpool University
Hospitals NHS Trust (1), Department of Adult Congenital Heart
Disease, Liverpool Heart and Chest Hospital NHS Trust (2)

Introduction: The Fontan procedure is a complex open-heart surgery
associated with FALD. There is no agreed standard in how best to
assess the severity of liver damage (fibrosis stage) in these patients
atneitheranational norinternational level. Furthermore, scoring sys-
temsusedin otherliver diseases have not been validatedin FALD. We
performed a retrospective analysis of our FALD cohort to establish
what proportion of patients would be classified as having cirrhosis
F4. By risk stratifying in this way, we aim to inform service delivery,
development, and thus surveillance strategies for FALD.

Methods: In the North West, there are approximately 200 Fontan
patients, of which 71 have been referred to the Hepatology FALD
service. We collected data retrospectively on these 71 patients and
classified liver cirrhosis based on the following: platelet count (<
150 x 109/L), AST/ALT ratio (> 1.0), AST to Platelet Ratio
Index (APRI) (= 1.0), Enhanced Liver Fibrosis (ELF) score >
9.8 and FibroScan > 11.5 kPa.

Results: 71 patients were referred to the FALD service. All completed
initial sets of data are presented. 32 (45%) were male and 39 (55%)
female. The mean (£SD) age was 29 (£8) years. The mean (+SD)
year of Fontan procedure was 1998 (£8), with the most common
type being the total cavopulmonary connection (TCPC) procedure.
20 (37%) had platelets < 150 x 10°/L (n=54). 28 (56%) had an AST/
ALT ratio > 1.0 (n=50). 2 (4%) had an APRIscore > 1.0 (n=49). 11
(31%) had an ELF score > 9.8 (n=36). 38 (90%) had a Fibroscan stiff-
ness > 11.5kPa (n=42). 24 patients had data for all five parameters: no
patient fulfilled all parameters; two fulfilled four parameters and 11
fulfilled three parameters.

Conclusions: With an increasing number of Fontan patients surviving
longer, the proportion of patients with FALD is increasing. Studies
demonstrate that conventional models of non-invasive assessment
are unreliable in this cohort, and new thresholds or models are
needed. This will enable correct risk stratification of patients,
allowing screening for advanced liver disease, its complications (vari-
ces, hepatocellular carcinoma) and optimal timing of referral for com-
bined heart and liver transplant.

09

Rest and exercise hemodynamic characteristics of bicuspid
and tricuspid valves after valve sparing aortic root
replacement.

Katrien Francois (1), Margo Vandenheede (2), Jannes Gavel (2), Victor
Kamoen (3), Frank Timmermans (3)

Department of Cardiac Surgery, University Hospital Ghent, Ghent,
Belgium (1), Ghent University, Faculty of Medicine and Health Sciences,
Ghent, Belgium (2), Department of Cardiology, University Hospital
Ghent, Ghent, Belgium (3)

Introduction: Valve sparing root replacement (VSRR has become
the treatment of choice in patients with aortic root aneurysm and
non-calcified aortic valves, demonstrating stable valve function
and few long-term complications compared to valve replacement.
Only a few studies however assessed the haemodynamics of the
preserved aortic valve during exercise, and the differences between
bicuspid (BAV) and tricuspid aortic valves (TAV).

Methods: Sixteen patients (TAV, n=9; BAV, n=7) that previously
underwent a VSRR with reimplantation were investigated with
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transthoracic echocardiography in a reclining bicycle exercise proto-
col, starting at 45W, with 10W incremental steps every 2 minutes.
Heart rate and blood pressure were continuously measured.
Maximum (APmax) and mean (APmean) gradients across the aortic
valve, velocity time integrals and ejection time in the left ventricular
outflow tract were obtained by continuous-wave and pulsed-wave
Doppler at rest and at each increment in effort. Aortic valve area
(AVA) was calculated. Mean age of the patients was 50%9 years,
median time after VSRR was 3(2-4) years. Exclusion criteria were
APmax at rest of >20mmHg, aortic incompetence > 2/4, depressed
left ventricle, and being physically unfit to perform exercise.
Results: With increasing exercise the APmax in TAV increased from
7+2mmHg at rest to 18+2mmHg at maximal exercise, and in BAV
from 18+6mmHg to 41+10mmHg, significantly difterent between
the 2 valve typesat each step-up. AVA increased from 2.9£0.9cm” to
3.6+£0.2cm? in TAV, and from 2.2+0.4cm? to 2.5+0.6cm? in BAV
patients, not significant between valve types. However, when trans-
valvular gradients and AVA were related to flow rate, which is con-
sidered a better representation of cardiac effort, APmax and APmean
were significantly higher (figure), and AVA significantly lower in
BAV compared to TAV at each flow rate increase. In multivariable
analysis, BAV valve type (p=0.001) and increasing flow rate
(p=0.002), were independent predictors of higher APmax.
Conclusions: In this echocardiographic study, graded exercise led to
a significantly higher increase in APmax and APmean after VSRR
in BAV compared to TAV. In BAV patients a reduced valve open-
ing was demontrated during exercise. The clinical relevance of
these findings in view of premature BAV failure after VSRR
has to be evaluated in long-term follow-up.
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Transition care for congenital heart disease in the COVID-
19: Adaptations & improvisations in a supra regional CHD
service in the United Kingdom

Jaspal Dua (1, 2), (3, 4), Giovanna Ciotti (2), Arul Narayan (3),
Amanda Haworth (3), Anna Harrison (1), Kate Shammas (4), Rosie
Fawcett (2), Fiona Andrews (1), Laura Jole (4), Robert Johnson (3)
North West, North Wales & Isle of Man Adult Congenital Heart Disease
Network, Liverpool Heart & Chest Hospital NHS Foundation Trust,
Thomas Drive, Liverpool, L14 3PE (1), Royal Manchester Children’s
Hospital, Manchester University NHS Foundation Trust, Oxford Road,
Manchester, M13 9WL (2), Alder Hey Children’s Hospital NHS
Foundation Trust, East Prescot Road, Liverpool L14 5AB (3),
Manchester Heart Centre, Manchester University NHS Foundation
Trust, Oxford Road, Manchester, M13 9WL (4)

Introduction: The COVID-19 pandemic resulted in prioritisation of
healthcare resources to cope with the surge in infected patients,


https://doi.org/10.1017/S1047951122000087

leading to suspension of routine clinical services, including Transition
Care Services (TCS). In these unprecendented times, our TCS
decided to adapt and improvise so that we could continue with
the transition process. We present our experience of the last few
months of COVID-19.

Methods: The TCS is well established across the North West, North
Wales & Isle of Man Congenital Heart Disease Network with the 2
weekly Transition Clinics in two major Children’s Hospitals in
Liverpool & Manchester. The team consists of 1 ACHD cardiolo-
gist, 3 paediatric cardiologists and 6 clinical specialist nurses. With
the sudden shut down there was the expected pressure on the wait
lists and with no clear end in sight, our Network Transition Service
decided to go “fully” virtual as soon as we could set up this platform.

We improvised 2 different models:

1. Initially we established “Fully Virtual Clinics” on the NHS vir-
tual platform “Attend Anywhere”, whereby the patient & fam-
ily, the adult team and the paediatric team could “log-in” and
conduct a virtual clinic. Each clinic had an initial 30 minutes of
“Team Huddle” to review patient data. Based on the status and
recent investigations, future-plans were made.

2. Once guidelines were eased, we moved to a “Hybrid Clinic”
model, whereby the patient would attend the children’s hospi-
tal, have investigations and be seen by the paediatric team. The
adult team would remotely log in, on “Attend Anywhere”.

Results: Over eighteen-week period during the pandemic, 106
patients were booked in for initially full virtual & subsequently
hybrid clinics. 81 attended their appointments. 17 did not attend
and 8 cancelled their appointments.

Conclusions: These models proved a big success, with good feed-
back from patients/families. Virtual clinics were particularly popu-
lar with youngsters. It took away the need to travel, helped
maintaining social-distancing and reduced the risk of COVID-
19 in this vulnerable group. To our knowledge, there have been
no studies in the UK looking at the effect of the COVID-19 on the
provision of TCS. This experience has been critical for us to pro-
vide our TCS in the future.

6. Imaging/functional assessment
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Epicardial fat volume assessed by MRI in adolescents:
Associations with obesity and cardiovascular risk factors
Julie Wacker (1, 2), Nathalie Farpour-Lambert (3), Magalie Viallon (4),
Dominique Didier (4), Maurice Beghetti (1, 2), Albane Maggio (5)
Pediatric Cardiology Unit, Service of Pediatric Specialties, Department of
Woman, Child and Adolescent Medicine, Geneva University Hospitals
and Faculty of Medicine, University of Geneva, Geneva, Switzerland (1),
Centre Universitaire Romand de Cardiologie et Chirurgie Cardiaque
Pédiatrique (CURCCCP), University of Lausanne and Geneva,
Switzerland. (2), Obesity Prevention and Care Program “Contrepoids”,
Service of Therapeutic Education for Chronic Diseases, Department of
Community Medicine, Primary Care and Emergency, Geneva University
Hospitals and Faculty of Medicine, University of Geneva, Geneva,
Switzerland (3), Department of Imaging and Medical Information
Sciences, Division of Radiology, Geneva University Hospitals and Faculty
of Medicine, University of Geneva, Geneva, Switzerland (4), Health and
Movement Consultation, Pediatric Cardiology Unit, Service of Pediatric
Specialties, Department of Woman, Child and Adolescent Medicine,
Geneva University Hospitals and Faculty of Medicine, University of
Geneva, Geneva, Switzerland (5)

Introduction: Epicardial adipose tissue (EAT) is a metabolically
active ectopic visceral fat depot, located between the myocardium
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and the visceral layer of the pericardium. EAT is associated with
metabolic syndrome (MS) and coronary artery disease in adults.
EAT thickness measured by echocardiography is increased in
obese youth, but total EAT burden and its correlation with cardio-
vascular risk factors have not been studied.

Methods: We performed a cross-sectional study including 48
pubertal adolescents (24 obese and 24 lean subjects, aged 13.6
+1.5 yr). EAT volume (using 3D phase-sensitive inversion recov-
ery), as well as total, visceral, and subcutaneous abdominal adipose
tissue volumes (using a 3D volume interpolated breath-hold
enhanced imaging sequence) were obtained by magnetic reso-
nance imaging. Anthropometrical parameters, blood pressure
(BP), fasting serum triglycerides, total, low- and high-density lip-
oprotein (HDL-C) cholesterol, glucose and insulin levels were
measured.

Results: Obese adolescents had higher EAT volume compared to
lean controls (49.6£18.0 vs 17.6£6.7 cm?, p<.0005). They also
had significantly increased total and visceral abdominal fat vol-
umes, systolic BP, serum triglycerides and insulin levels, and
decreased HDL-C concentration. EAT volume was significantly
associated with anthropometrical indexes and cardiovascular risk
factors (using Pearson correlation coefficient, p<0.05): waist cir-
cumference (r=0.827), systolic BP (r=0.316), triglycerides
(r=0.534), HDL-C levels (r= -0.477), fasting insulin level
(r=0.583). Metabolic syndrome was present in 25% of obese ado-
lescents. EAT volume was significantly higher in obese adolescents
with MS compared to those without MS (63.5+21.4 vs 44.9£14.6
cm?, p=.026), and this difference subsisted after controlling for vis-
ceral abdominal adipose tissue volume.

Conclusions: EAT volume, which is known to contribute to athe-
rogenesis in adults, is increased in obese adolescents, and is associ-
ated with abdominal visceral fat, cardiovascular risk factors and MS.
Excessive EAT early in life may contribute to the development of
premature cardiometabolic disease.

Obese
subjects

Abdominal fat

Lean
controls
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Machine-learning based phenogrouping of
echocardiographic data can predict the risk of death or
heart transplant in pediatric dilated cardiomyopathy
Patricia Garcia-Canadilla (1), Sergio Sanchez-Martinez (1), Pablo M
Marti-Castellote (1), Cameron Slorach (2), Ainhoa M Aguado (1), Wei
Hui (2), Luc Mertens (2), Bart H Bijnens (1, 3), Mark K Friedberg (2)
Institut d’Investigacions Biomédiques August Pi i Sunyer (IDIBAPS)
Barcelona, Spain (1), The Labatt Family Heart Center, Hospital for Sick
Children, Toronto, Canada (2), ICREA, Barcelona, Spain. (3)

Introduction: Pediatric dilated cardiomyopathy (DCM) aftects left
ventricular (LV) function with a high risk of death or heart trans-
plantation (DoT). However, the relation of LV regional function
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and inefficiency to clinical outcomes is underexplored. We aimed
to investigate the relationship of regional LV mechanics, global LV
systolic and diastolic function and clinical parameters to the out-
comes of DoT in children with DCM, using an interpretable unsu-
pervised machine learning approach.

Methods: DCM was defined by a LV end-diastolic dimension z-
score>2 and LV ejection fraction (EF) <55%. Echocardiographic
and clinical data from healthy and DCM children were retrospec-
tively analyzed. Specifically, aortic, mitral and pulmonary vein
Doppler velocity patterns were analyzed over the entire cardiac
cycle; together with longitudinal strain curves sampled at 6 LV wall
segments from the 4ch apical view. In addition, age, body surface
area (BSA), sex and heart failure medications were included. We
used unsupervised multiple kernel learning and k-means clustering
to reduce data dimensionality, position patients based on complex
information similarity and find homogeneous groups of patients
with similar echocardiographic phenotype.

Results: A total of 25 heathy (44% male; age = 8.23 + 6.02 years)
and 47 DCM (53% male; age = 4.09 + 5.5 years) children were
analyzed. Clustering on the six first dimensions of the low-dimen-
sional space resulted in five clusters (Cl) (Figure A), with significant
proportions of the composite outcome of DoT (Cl; = Cl, = Cl; =
0%, Cl; = 50%, Cls = 89%; p<0.01). The two first clusters only
included healthy subjects while all DCM subjects were in Cl;-Cls.
The group with the highest proportion of DoT (Cls) comprised
the oldest and most frequently medicated subjects (Figure B),
while the group with the second highest proportion of DoT
(Cly) compromised patients with the lowest LVEF and GLS,
higher LVEDD z-score (Figure B), reduced and delayed peak
aortic outflow velocity, longer IVRT and severely impaired basal
LV strain (Figure C).

Conclusions: Our results serve as a proof of concept that interpret-
able machine-learning can be useful to explore and understand
which regional and global echo parameters, in relation to clinical
parameters, are associated with a higher risk of DoT in pediat-
ric DCM.
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Determinants of oxygen uptake and prognostic factors in
cardiopulmonary exercise test (CPET) in patients with
Fontan surgery.

Maria Martin Talavera (1), M. Pilar Cejudo Ramos (2), Maria_Jose
Rodriguez Puras (3), Amadeo | Wals Rodriguez (3), A. Pastora Gallego
Garcia de Vinuesa (3), Begoiia Manso Garcia (1)

Pediatric Cardiology Unit. Hospital Universitario Virgen del Rocio,
Seville. (1), Lung Rehabilitation Unit. Hospital Universitario Virgen del
Rocio, Seville. (2), Adult Congenital Cardiology Unit. Hospital
Universitario Virgen del Rocio, Seville. (3)

Introduction: CPET allows quantification of functional capacity of
patients with Fontan. Their maximum oxygen consumption
(VO2max) is significantly lower than expected, and research has been
carried out on its determinants.

Methods: A retrospective, unicentric, cross-sectional, descriptive
study was carried out on 57 patients with Fontan, who had under-
gone incremental CPET with cycloergometer between 2010-
2020 (table). Determinants of VO2max were analyzed using linear
regression model; and determinants of clinical deterioration
(defined as functional class I1I-IV, need for admission or re-inter-
ventions, liver failure or nodules suggesting malignancy, ventricu-
lar dysfunction, severe atrioventricular valve failure, obstruction of
the Fontan circuit and/or significant arteriovenous or venous col-
laterals), using binary logistic regression model. Variables with sta-
tistically significant association in the univariate analysis were
included in the multivariate analysis.

Results: The median VO2max was 23(18-28)ml/kg/min and the
median oxygen consumption at anaerobic threshold (VO2AT) was
13.6(11-17)ml/kg/min, the median CO2 equivalents at anaerobic
threshold (VE/VCO2) was 32(29-35) and the median maximum
expected heart rate was 84%(72-88). Chronotropic insufficiency
was 38%(22). Significant desaturation to effort was registered in
29%(15). The profile of the oxygen pulse curve was “flattened” in
58% (33). In the univariate analysis, the variables significantly related
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to VO2max were: age at the time of CPET, sex, BMI, years of Fontan
evolution, intracardiac Fontan, VO2AT, VE/VCo2 and chronotropic
insufficiency. The multiple linear regression model that best fitted the
relationship between VO2max and independent variables (correlation
coethicient 0.73) included sex (correlation index 3.35; p=0.02), BMI
(-0.27; p=0.02), chronotropic failure (-2.79; p=0.01) and VO2AT
(0.92; p<0.0001). In the univariate analysis of the prognostic CPET
variables related to an unfavorable clinical situation, significance was
obtained with chronotropic insufficiency(p=0.003), VO2max
(p=0.099) and VO2AT (p=0.089). In multivariate analysis, chrono-
tropic insufficiency maintains its association with unfavourable clinical
situation (P=0.017, OR=4.65(1.3-16.5).

Conclusions: In conclusion, together with the anthropometric parameters
universally related to VO2max (age, sex and BMI), chronotropic insuf-
ficiency and VO2AT are the main determinants of functional capacity in
patients with Fontan. Moreover, chronotropic insufficiency is closely
related with unfavourable clinical evolution. Our data would support
the intensive treatment of chronotropic insufficiency in order to improve
the quality of life and the clinical situation of patients with Fontan.

Age at CPET (years) 23(1342)

BV (kg/m2) 21.3(188-253)

Age at Fontan surgery [years) 8.8(2-20)

Average folow-up time from Fontan 12(3-36)

surgery (years)

| P P

Gender (male) 35(61.5%)

Early Fontan ( < 8 years) 22(386%)

Surgical technique Intracardac 14 (24.6%)
extracardiac 43(75.4%)

Single ventricle anatomy left 30(52.6%)
rght 5(8.8%)

Double ventricular muscle mass sor single AV valve 22(396%)

Beta-blocker treatment 17(29.8%)
Pacemaker holder 70023%)
Atral arrhythmias 015.7%)

Unfavourable basekne clinical situation 22(386%)
6(10.5%)

Obstruction of the Fontan circuit 10(17.5%)

(stent/thrombosis/stenoss/dilation)

Uver tature 20%)
Proten-Losing Enteropathy 100.7%)
Plastic bronchitis 100.7%)
Cerebrovasaular accident 1(1.7%)
Ventriodar tachycardia (1CD) 100.7%)

Table. Demagraphic, anthropometric and dinical variables.
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Determinants of adverse response to exercise in treated
aortic coarctation patients

Miguel Mata (1), Jodo Rato (1), Mariana Lemos (1), Mafalda Sequeira
(1), Susana Cordeiro (1), Rui Anjos (1)

Pediatric Cardiology Service, Hospital de Santa Cruz, Lisbon Occidental
Hospitalar Centre, Lisbon, Portugal (1)

Introduction: Aortic coarctation is associated with several sequelae after
treatment, including abnormal responses to exercise. We investigated
determinants of adverse outcomes on exercise testing.
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Methods: Asymptomatic patients with successtully treated aortic coarc-
tation (residual isthmic Doppler gradient < 20mmHg) or with border-
line gradient (>20<25mmHg) were prospectively evaluated with
exercise testing and exercise echocardiography. Age at evaluation ranged
from 8-40 years (mean 20.6). Exclusion criteria included other signifi-
cantanomalies. Exercise was performed on a treadmill with a Bruce pro-
tocol. Isthmic Doppler gradient and flow pattern was assessed within 30
seconds of peak exercise. Adverse exercise outcome was defined by a
composite endpoint consisting of exercise hypertension, isthmic dia-
stolic flow on peak exercise Doppler, or ischemic changes. Clinical,
physiological and morphological (MR) data were correlated with exer-
cise test results. Statistical analysis was performed with Stata v13. For
binomial variables chi-squared tests were used, for continuous variables
we used t-test or Wilcoxon rank sum test. Multivariable logistic regres-
sion models were built, and the best models chosen using ROC curves.
Results: Forty-one patients were evaluated. Twelve (29%) reached
the endpoint, which did not correlate with age, sex, BMI, type of
treatment, or indexed LV mass. The endpoint was strongly asso-
ciated (p<0.01) with higher baseline office systolic BP (mean
140.0mmHg (95% CI 131.3-148.7) vs. 120.7mmHg (115.2-
126.2) for those not reaching the endpoint); with a borderline isth-
mic Doppler gradient at rest; with a higher Doppler gradient at
peak exercise (mean 47.2mmHg (37.2-57.2) vs. 30.8mmHg
(26.0-35.6)); and with a lower cardiac MR ratio of narrowest
diameter of aortic arch/aortic diameter at diaphragm level (0.71
(0.64-0.79) vs. 0.94 (0.86-1.03)). Multivariable logistic regression,
after adjusting for confounders, showed that the ratio of narrowest
aortic arch segment diameter/aortic diameter at the diaphragm was
the single best predictor of adverse exercise outcome (p<0.01,
AUC = 0.9167) with an optimal cut-off point of 0.87.
Conclusions: Treated aortic coarctation patients have a high preva-
lence of abnormal exercise responses. Persistent aortic hypoplasia
determined by a ratio of narrowest aortic arch segment/aorta at the
diaphragm <0.87 by MR was found to be the best predictor of
adverse outcomes during exercise.
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Figure 1 Left: ratio of narrowest diameter of aortic/diameter of the aorta at diaphrag, level (m/
diaf) plotted against abnormal responmse to exercise (O=no, 1=yes)*. Right: ROC curve for
m/diaf against abnormal response to exercise (AUC=0.9167). * - abnormal response to exer-
cise = composite endpoint: hypertensive response, isthmic diastolic flow on exercise, significant
ST-T changes.
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Decline of exercise capacity in patients after total
cavopulmonary connection in longitudinal follow-up
Ondrej Materna (1), Vojtech Illinger (2), Krystof Slaby (2), Jiri
Radvansky (2), Jan Pokorny (2), Anezka Gombosova (2), Denisa
Jicinska (1), Vaclav Chaloupecky (1), Jan Janousek (1)

Children’s Heart Centre, Second Faculty of Medicine, Charles University
in Prague and Motol University Hospital (1), Department of
Rehabilitation and Sports Medicine, Second Faculty of Medicine, Charles
University in Prague and Motol University Hospital (2)

Introduction: Fontan circulation is associated with suboptimal long-term
outcome due to chronic venous congestion. Cardiopulmonary exercise
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test (CPET) is a sensitive non-invasive method of functional assessment
in patients after surgical repair of congenital heart disease. Ourstudy aims
to analyse exercise capacity of patients after total cavopulmonary con-
nection (TCPC) in long-term follow up.

Methods: A retrospective longitudinal study of all patients with
TCPC, who were operated during childhood, with analysis of
available CPET data.

Results: All consecutive patients (N=354, 40.6% female) who
underwent TCPC between 1992 and 2016 in our country were
identified from the institutional database. N=288 (81.4%) patients
(40.0% female) underwent at least one CPET. True maximal stress
test data were acquired in N=258/288 (89.6%) patients. Individual
trajectories of VO2peak were studied in 206 patients who had at
least 2 valid VO2peak values throughout follow-up. The under-
lying systemic ventricle morphology included 106 patients with
morphologically left ventricle (LV), 88 patients with morphologi-
cally right ventricle (RV) and 12 patients with undetermined ven-
tricle. The trajectory of VO2peak expressed as mean (SEM) in all
TCPC patients was 37.0 (1.1) ml/min/kg - 0.39 (0.1)*age, com-
pared to national reference values for healthy peers, where
VO2peak (SEM) equals 50.4 (0.2) ml/min/kg - 0.40*age. The
steepness of decline in exercise capacity over time was not depen-
dent on ventricle morphology (p=0.23).

Conclusions: TCPC patients have significantly reduced exercise
capacity. The steepness of decline of VO2peak did not differ from
the natural steepness of decline in general population. Single ven-
tricular morphology had no influence on the exercise capacity

dynamics. Supported by grant provided by MHCZ, 00064203
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Advanced imaging and new cardiac biomarkers in long-
term follow-up after childhood cancer

Martin Christmann (1), Vanessa Sitte (1), Barbara Burkhardt (1),
Roland Weber (1), Eva Bergstrisser (2), Martin Hersberger (3), Oliver
Kretschmar (1)

University Children’s Hospital Zurich, Pediatric Cardiology (1),
University Children’s Hospital Zurich, Pediatric Oncology (2),
University Children's Hospital Zurich, Division of Laboratory and
Biomedical Chemistry (3)

Introduction: Pathological findings of ejection fraction (EF), short-
ening fraction (FS) and standard heart failure biomarkers (troponin
T and NTproBNP) during follow-up after childhood cancer have
been associated to irreversible cardiac damage, therefore more sen-
sitive parameters for the detection of subclinical functional cardiac
changes are needed. Aim of our investigation was to evaluate strain
imaging values by echocardiography and new biomarkers for heart
failure with preserved ejection fraction (HFpEF) in children, ado-
lescents and young adults in follow-up after childhood cancer.
Methods: Prospective study in 50 childhood cancer survivors
[median 16.2 years (IQR 14-18.5)], at median follow- up of 13
years (IQR 10-15). In addition to standard echo and laboratory
parameters for heart failure, strain measurements and the following
new biomarkers were obtained and compared to 50 healthy con-
trols: myocardial inflammation (IL-6), extracellular matrix remod-
eling (CITP: C-terminal telopeptide of type-I collagen; PIIINP:
intact N-terminal propeptide of type III procollagen) and other
heart failure biomarkers (galectin 3, sST2: solutable ST2, GDF
15: growth differentiation factor 15).

Results: No significant differences in EF, FS, troponin T and NT
proBNP, IL-6 and sST2 were found between study and control
group. Instead, advanced imaging parameters showed significant
differences between both groups [global longitudinal strain
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(-15.9% wvs -20.4%, p<0.0001), global circumferential strain (-
14.3 vs -20.3%, p < 0.0001)], detecting 66% (GLS) and 76%
(GCS) pathological values in contrast to 20% (EF) and 16% (FS)
for standard parameters. Markers for disturbances of extracellular
matrix remodeling (CITP, PIIINP, each p < 0.0001), galectin 3
(p 0.01) and GDF 15 (p < 0.0001) were significantly different
between the groups.

Conclusions: Standard echo and laboratory parameters used during
cardiac evaluation in follow-up after childhood cancer seem to be
less sensitive in detecting early remodeling processes in contrast to
strain imaging and newer cardiac biomarkers used in HFpEF.
Especially the detection of myocardial remodeling processes due
to disturbed collagen turnover at an early stage might give the
opportunity to begin heart failure treatment earlier with the
potential to delay its negative influence on cardiac function.
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Minor Pressure Drops within the Fontan-Anastomosis in
Patients with Total Cavopulmonary Connection (TCPC)
by 4D-MR Pressure Mapping

Nerejda Shehu (1), Meierhofer Christian (1), Anja Hennemuth (2),
Marcus Hiillebrand (2), Peter Ewert (1), Stefan Martinoff (3), Heiko
Stern (1)

Congenital Heart Disease and Pediatric Cardiology, German Heart
Center, Munich (1), Fraunhofer Institute for Medical Image Computing -
MEVIS, Berlin (2), Radiology, German Heart Center, Munich (3)

Introduction: Pressure measurement in TCPC patients is a domain
of cardiac catheterization. 4D-MR flow pressure mapping ofters
an alternative for assessment of even minor pressure difterences
using Navier-Stokes and Pressure Poisson equations. The scope
of this study was to define flow characteristics over the Fontan-
anastomosis and to measure even minor pressure differences
between caval veins and pulmonary arteries.

Methods: Twelve patients (mean age 16.1 £ 6.1 years) with clini-
cally uncompromised TCPC and 18 mm extracardiac conduit
were studied by 4D-MR flow pressure mapping. Postprocessing
was performed by MEVISFlow software (Fraunhofer Mevis,
Berlin). Pressure differences between superior vena cava (SVC)
and extracardiac conduit (C) to both pulmonary arteries (RPA,
LPA) were assessed. For this purpose, anatomically correct center-
lines were created on predefined vessel masks and maximal pres-
sure drop was taken from time resolved pressure curves along these
centerlines. Vortices and direction of flow within the anastomosis
were registered by flow pathlines from 4D MR flow maps (see
image attached).

Results: Median [minimim und maximum]| pressure drop between
SVC and RPA was 0.63 mmHg [0.21 — 1.10], between C and
RPA 0.55 mmHg [0.29 — 2.2], between SVC and LPA
0.63mmHg [0.27 — 1.2] and between C and LPA 0.45 [0.24 —
1,72]. Pressure drop between SVC-LPA and C-LPA was signifi-
cantly different (p value < 0,04), compared to SVC-RPA and C-
RPA (p < 0,13).Vortices in the Fontan-anastomosis were regis-
tered in 3 from the included 12 patients, representing the three
highest pressure drops in the whole study group.

Conclusions: Even minor pressure drops over the Fontan-anasto-
mosis in venous low-pressure circulation can be assessed by 4D-
MR flow pressure mapping. These values are below the order
of conventional cardiac catheterization. Pressure drops can be
detected in even clinically uncompromised TCPC patients.
Pressure drops from SVC into LPA are slightly higher than from
extracardiac conduit into LPA.
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Pulmonary valve replacement in repaired Tetralogy of
Fallot: are we using all the right parameters for the
indications?

Camilla Calvieri (1), Marcello Chinali (1), Adriano Carotti (1), Fabrizio
Drago (1), Maria Giulia Gagliardi (1), Giulio Calcagni (1), Aurelio
Secinaro (1), Benedetta Leonardi (1)

Ospedale Pediatrico Bambino Gesn, IRCCS, Roma (1)

Introduction: Chronic pulmonary regurgitation (PR) is a common
consequence of Tetralogy of Fallot repair (fToF), leading to right
ventricular (RV) dilation, dysfunction and ventricular arrhythmias.
Thus, pulmonary valve replacement (PVR) is useful to reduce RV
dimensions and preserve RV function. RV dilation and RV dys-
function are the most important MRI parameters considered for
PVR indication in asymptomatic rToF patients. However, it is still
unclear whether additional clinical and/or MRI parameters can be
relevant in determining PVR indication. Our aim was to investi-
gate clinical and MRI determinants of PVR indication in our large
cohort of rToF children and adolescents.

Methods: All rToF patients who underwent MRI evaluation at
Bambino Gesu Children Hospital between 2007 and 2020 were
included. Demographic, surgical data and MRI parameters (biven-
tricular volumes and function, pulmonary and tricuspid regurgita-
tion, pulmonary branch and/or right ventricle outflow stenosis)
before PVR (if performed) were collected.

Results: 342 patients (60% males, 41,5% aged>18 yrs) aged 18.7
+8.4 (range 3-54) were included. Mean age at repair was 1,2 +
1,5 years. In most cases (85%) a transannular patch was performed,
of which 177 (52%) patients had a transventricular approach. At
multivariate analysis adjusted for age at repair, male gender and
transventricular approach were risk factors for RVEDVi>160
ml/m?, whereas at multivariate analysis for RV dysfunction, male
gender and age at repair resulted independent predictors. rToF
patients who had PVR were more frequently man, had a transa-
nular patch and a transventricular approach in higher prevalence
and were younger at MRI exam compared to the others (Table
1). At multivariate analysis adjusted for age at repair and presence
of pulmonary stenosis, male gender (O.R. 2,399, 95% IC 1,502-
3,830, p<0.0001), transannular patch (O.R. 6,759, 95% IC 2,961~
15,430, p<0.0001), transventricular approach (O.R. 1,695, 95%
IC 1,066-2,694, p=0.026), and RV obstruction (O.R. 0,306,
95%IC 0.107-0.881, p=0.028) resulted independent determinants
for PVR indication.

Conclusions: Male gender is a risk factor for both significant RV
dilation (RVEDVi>160 ml/m?) and dysfunction; therefore, it
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should be included in PVR indication. The transventricular
approach should be taken into consideration as one of determi-
nants for PVR indication in rToF.

PVR (n=146) Not PVR (n=196) p value

Gender (male, %) 105 (72) 102 (52) <0.0001
Transanular Patch 138 (95) 153 (78) <0.0001
Transventricular approach 87 (60) 90 (46) 0.016
Age>18 yrs 52 (36) 90 (46) 0.060
Age at comection 1,1451,4 1,2¢1,5 0.686
Age at cardio MRI 16,6%£6,5 209 <0.0001
Time between surgery and MRI 156 1948 <0.0001
BMI 204 2244 0.001
RVEDVi>160 78 (53) 116) <0.0001
RVEDV 230468 189452 <0.0001
RVEDVi 144£33 12831 <0.0001
RVESV 11241 89435 <0.0001
RVESVi>80 70 45) ) <0.0001
RVESVi 6822 57£20 <0.0001
RVEF<45% 22(15) 14.(7) 0.021
RVEF 5346 5546 <0.001
LVEDV 13639 111226 <0.0001
LVEDVi 85£14 75411 <0.0001
LVESV 5922 46+14 <0.0001
LVESVi 37£10 317 <0.0001
LVEF 566 5846 0.001
LVEF<55% 59 (40) 48 (24) 0.002
PR% 39:16 39+15 0.990
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The oxygen uptake efficiency slope: a reliable surrogate
parameter for exercise capacity in healthy and cardiac
children?

Arthur Gavotto (1), Hamouda Abasse (1), Sophie Guillaumont (1),
Stefan Matecki (1), Pascal Amedro (1)

Pediatric and Congenital Cardiology Department, M3C Regional
Reference CHD Centre, University Hospital, Montpellier, France (1)

Introduction: Cardio-pulmonary exercise test (CPET) provides
accurate evaluation of physical capacity and disease severity in chil-
dren with congenital heart disease (CHD). However, full partici-
pation to obtain optimal measure of VO2,,,, may be difficult. As
an alternative, the oxygen uptake efficiency slope (OUES) is a
reproducible and reliable parameter measured during CPET,
which does not require a maximal exercise to be interpretable.
This study aimed to evaluate the OUES of a large cohort of chil-
dren with CHD, in comparison with healthy controls. We also
intended to identify, in this specific population, the clinical and
CPET variables associated with the OUES.

Methods: This cross-sectional study was carried out between
November 2010 and September 2015 in two tertiary care pediatric
and congenital cardiology centers.
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Results: 709 children were included (407 CHD and 302 healthy
controls). The association of clinical characteristics with weight-
normalized OUES (OUES,,) was studied using a multivariable
analysis. The mean OUESy, was significantly lower in CHD than
in healthy controls (38.6+8.5 and 43.9+8.5; P<0.001, respec-
tively), especially in the most severe CHD. The OUESy, corre-
lated with VO2  (r=0.85, P<0.001), with cut-off values for
normal exercise capacity of 38.4 in boys and 31.0 in girls. The
decrease of OUESy, was associated with increased age, increased
BMI, number of cardiac catheter or surgical procedures, female
gender and decreased FVC (Z-score).

Conclusions: The OUES is significantly impaired in children with
CHD and strongly correlates with VO2,,,,.. The OUES has the
same clinical determinants as VO2,,,, and therefore may be of
interest in submaximal exercise.
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The VE/VCO?2 slope: a useful tool to evaluate the
physiological status of children with congenital heart disease
Arthur Gavotto (1), Sophie Guillaumont (1), Stefan Matecki (1), Pascal
Amedro (1)

Paediatric and Congenital Cardiology Department, M3C Regional
Reference CHD Centre, University Hospital, Montpellier, France (1)

Introduction: Cardio-pulmonary exercise test (CPET) is becoming a
key examination to assess physical capacity and disease severity in
paediatric cardiology. The VE/VCO, slope has been increasingly used
as a surrogate marker for morbidity and mortality in adult heart failure,
pulmonary arterial hypertension and for adult patients with CHD.
Nevertheless, the use of the VE/VCO, slope in children remains
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limited in the absence of reference values and clearly identified clinical
determinants. This study aimed to compare the VE/VCO; slope in a
paediatric cohort with CHD to that of age- and gender-adjustedheal-
thy controls. We also intended to identify the clinical and CPET var-
iables associated with VE/VCO; slope in this population.

Methods: This cross-sectional study was carried out between
November 2010 and September 2015 in two tertiary care paedi-
atric cardiology reference centres.

Results: A total of 700 children were enrolled (399 CHD and 301
healthy controls). The mean VE/VCO, slope was significantly
higher in CHD than in healthy subjects (31.6£4.8 vs. 29.3£4.8;
P<0.001). The VE/VCO; slope was higher in children with signifi-
cant pulmonary regurgitation, tricuspid regurgitation, right ventricu-
lar hypertension and right ventricle outflow tract (RVOT) obstacle.
In the CHD group, VE/VCO, slope increase was associated with
BML, the presence ofa RVOT obstacle, the number of cardiac cath-
eter procedures, as well aslow age, FVC, tidal volume, and PetCO2.
Conclusions: Increased VE/VCO, slope was predominantly in children
with single ventricle and/or residual right heart abnormalities sug-
gesting that maldistribution of pulmonary blood flow during exercise
is an important CHD-unique determinant of VE/VCO; slope.
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Tricuspid insufficiency reduction and preload recruitment
during submaximal exercise-CMR in patients with
unoperated Ebstein and tricuspid dysplasia

Irene Ferrari (1), Nerejda Shehu (1), Nicole Nagdyman (1), Stefan
Martinoff (2), Peter Ewert (1), Heiko Stern (1), Christian Meierhofer (1)
Congenital Heart Disease and Pediatric Cardiology, German Heart
Center Munich (1), Radiology, German Heart Center Munich (2)

Introduction: Adolescen