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#95 Title: Right atrial size by trans-thoracic echocardiography. Can we do better than “eyeballing”? 

Abstract previously submitted: Yes (ASE) 

Category: Echocardiography 

Abstract text:  

Background: Atrial size has been recognized as a prognostic indicator for heart failure and 

cardiovascular death in adults. Data on right atrial (RA) size by trans-thoracic echocardiography (TTE) 

and its clinical implication is sparse in Pediatric population. There are no published normative data by 

TTE and there is excessive reliance on qualitative “eyeballing”. Effect of age and body size or 

Allometric standardization for RA area (RAA) also needs evaluation. 

Objective: To identify a valid Allometric model for indexing right atrial area and use to derive z scores 

in children.  

Methods: RA area was measured from TTE apical four chamber view in 300 consecutive normal 

subjects between 0 and 20 years of age. We excluded patients with suboptimal ECHO images, 

acquired or congenital heart disease(other than hemodynamically insignificant lesions such as PFO, 

tiny PDA, Mild PPS, tiny coronary fistula), abnormal EKG, corrected gestational age <37 weeks at the 

time of ECHO, BMI > 95th percentile for children > 2year of age or weight for length z score>2 based 

on WHO standards for < 2 years old children, acute or systemic disorder with cardiovascular 

manifestation, documented history of 1st degree relative with heart disease. 

Results: BSA range 0.19-2 m2. The mean indexed RAA ± SD for BSA<1 m2 and > 1 m2, is 5.79 ± 2.19 

cm2 and 12.4 ± 2.82 cm2 SD respectively. The RA area/ BSA1 decreases as BSA increases. RAA/BSA1 

has a residual relationship to BSA (r= -0.28, p<0.001). The Allometric exponent (AE) derived for the 

entire cohort (0.85) also failed to eliminate the residual relationship. The entire cohort was divided 

into two groups with a BSA cut off of 1m2 to provide the best fit Allometric model(r=0). The AE 

(Allometric exponent) by least square regression analysis for each group was 0.94 and 0.88 for BSA 

<1m2 and >1 m2 respectively, and was validated against an independent sample of 50 subjects. 

Intraclass correlation coefficient for inter-observer as well as intra-observer variability assessed in 

separate subset of 50 subjects was 0.90 and 0.96 respectively. 

Conclusion: Measurement of RA size has become an important measure of disease severity and 

outcomes. RA area from apical four chamber view by 2D TTE unlike 3D TTE is a quick and reliable 

noninvasive objective measure of right atrial size. RAA/BSA0.94 for children with BSA <1 m2 and 

RAA/BSA0.88 for those with BSA >1 m2 is accurate and can be used to derive z-scores. The normative 

data may aid in serial follow-up examinations, and allow for further research on atrioventricular 

interaction and right ventricular diastolic dysfunction in the pediatric population. 



#96 Title: Right atrial area a reliable surrogate for assessment of right atrial size. Comparative 

prospective study of echocardiography versus cardiac magnetic resonance imaging in children. 

Abstract previously submitted: Yes (ASE) 

Category: Echocardiography 

Abstract text: 

Background: Increased right atrial (RA) volume correlates with supraventricular arrhythmias and right 

ventricular diastolic dysfunction. Cardiac MR (CMR) is particularly suited for reliable and reproducible 

data on the right atrial size due to its inherent three-dimensional nature as compared to TTE (Trans 

thoracic echocardiography). There are published normative data for right atrial volume by CMR in 

adult studies and it is known that echocardiography underestimates the volume. Adult studies have 

shown that 3D TTE may be more accurate as compared to 2D TTE. However CMR is expensive, time 

consuming and needs anesthesia in Pediatric age group. Data on right atrial (RA) size by trans-

thoracic echocardiography (TTE) and its clinical implication is sparse in Pediatric population.  

Objective: Indexed right atrial area by TTE and not volume would be a more valid measure of RA size.  

Methods: We prospectively examined 30 consecutive patients (Age median 17 years, range 3- 

22years) referred for a clinically indicated CMR imaging. Each patient underwent 2D and 3D - TTE and 

CMR on the same day. RA Volume was assessed by two methods: 1) derived using area length 

method {Formula 0.85 X (Area 4C2 /Length 4C)} for both modalities and 2) real time 3D TTE volumes 

were compared to CMR volumes derived from steady-state free-precession sequence (SSFP) cine.  

Results: The agreement between TTE and CMR values using Bland-Altman method showed good 

agreement between 2D-TTE and CMR indexed RA area (ICC 0.87, CI 0.76-0.93) and derived volumes 

(ICC 0.81, CI 0.65-0.90, and mean bias of 5 +/- 11.2 ml/m2). There was poor agreement of the 2D TTE 

derived volume as well as 3D TTE volume when compared to CMR SSFP analysis. The RA area 

correlated strongly with the RA volume within the MRI group (r= 0.90, p <0.0001). RA area by 2 D TTE 

has excellent reproducibility and repeatability. 

Conclusion: TTE consistently underestimates the RA volumes by both 2D and 3D methods when 

compared to CMR imaging. RA area by 2D TTE can be used as a quick, reliable and reproducible 

surrogate measure of RA size. 

 

 

 

 



#97 Title: QT interval prolongation in the pediatric oncologic population on methadone 

Abstract previously submitted: Yes (PAS, ESPR) 

Category: Electrophysiology 

Abstract text: 

Background: Methadone is known to cause QTc interval prolongation. Multiple studies have been 

done in adults on methadone for opioid withdrawal to determine the necessary frequency of EKG 

monitoring but no consensus has been reached. No similar research has been done in the pediatric 

population. The general inpatient practice at our institution is to monitor EKGs weekly for 1 month 

after methadone initiation and then monthly after discharge.  

Objective: To determine the incidence of QTc interval prolongation and clinically significant 

arrhythmias associated with methadone use in the pediatric oncologic population at a tertiary care 

cancer hospital.  

Methods: We performed a retrospective chart review for oncology patients aged 0-21 years who 

initiated methadone between 2011-2015. QTc intervals were manually measured in a blinded fashion 

from baseline EKGs (when available), weekly for the next 4 weeks, and monthly for the 5 subsequent 

months. A QTc interval of >450msec was considered prolonged. Information on demographics, 

methadone dose, number of additional QTc interval prolonging medications, and electrolyte levels 

were also collected. Charts were also reviewed for evidence of arrhythmia occurring while on 

methadone 

Results: 22.7% (5/22) of patients developed QTc interval prolongation. No patients developed 

clinically significant arrhythmias. The patients who developed prolonged QTc intervals had longer 

baseline QTc intervals (437msec vs 402msec p=0.0267), and were on more QTc interval prolonging 

medications while also on methadone (5 meds vs 3.29 meds p=0.0306). There was no difference in 

peak dose of methadone, percent change in QTc interval from baseline, calcium, or magnesium 

levels.  

Conclusion: While 22.7% of the patients developed prolongation of their QTc intervals when on 

methadone, no patients were found to have a clinically significant arrhythmia. Therefore, a 

reevaluation of the EKG screening is warranted. Our data suggests that those patients with higher 

baseline QTc intervals and those on more QTc interval prolonging medications may require more 

frequent monitoring than others. 

 

 

 



#98 Title: Maternal hyperoxygenation in fetuses with transposition of the great arteries 

Abstract previously submitted: Yes (ASE) 

Category: Echocardiography 

Abstract text: 

Background: Newborns with transposition of the great arteries (d-TGA) are at risk of severe postnatal 

hypoxemia primarily due to inadequate atrial mixing. Predicting the need for an urgent balloon atrial 

septostomy (BAS) prenatally remains a challenge. Maternal hyperoxygenation (MH) has 

demonstrated reactivity of the fetal pulmonary bed and has been used to temporarily change 

circulatory dynamics to predict postnatal outcomes in other lesions. MH for patients with d-TGA has 

not been reported. We hypothesized that MH would increase left atrial pressure and help anticipate 

the need for BAS. 

Objective: To determine the effect of MH on the atrial septal flow and whether MH can be used as a 

predictive tool to determine the need for urgent BAS. 

Methods: We reviewed the echocardiograms of fetuses with simple d-TGA who underwent MH at our 

center from January 2010 to October 2015. MH images were obtained after 10 minutes of 60% FiO2. 

Left-to-right flow at the atrial septum was evaluated by comparing the color flow jet width to the 

atrial septal length, creating a ratio (L-RR), before and after MH. Ductus arteriosus (DA) and atrial 

septal characteristics were evaluated. Postnatal data were collected. Categorical data were analyzed 

with X2 or Fisher’s exact test and paired data with Wilcoxon signed rank test.  

Results: Of 35 patients, 18 (51%) required an urgent BAS. Males (25/35, 74%) were more likely to 

require a BAS than females (65% v. 11%, p=0.02). 28 patients had left-to-right flow before MH. Of the 

7 fetuses who did not, 5 required BAS. The L-RR increased after MH from a baseline of 0.14 (IQR 0.15) 

to 0.23 (IQR 0.15) (p=0.003). Both patients with absence of left-to-right flow before and after MH 

required BAS. L-RR before or after MH did not identify patients who required BAS v. those who did 

not [before: 0.12 (IQR 0.20) v. 0.15 (IQR 0.15, p=0.31; after: 0.18 (IQR 0.17) v. 0.24 (IQR 0.14), 

p=0.34]. In addition, change of L-RR after MH was not associated with BAS (BAS 0.04 (IQR 0.13) v. no 

BAS 0.04 (IQR = 0.12), p=0.96). Previously defined septal characteristics such as a flat, redundant, or 

hypermobile septum – had low occurrence in our population and did not predict BAS; however, 2 of 

the 3 patients with an immobile septum required BAS. Bidirectional DA flow was seen significantly 

more after MH (57% from 4%, p= 0.002). Uni v. bidirectional flow did not predict BAS before or after 

MH, although all 4 patients with tortuous DA required BAS.  

Conclusion: In fetuses with d-TGA, MH increased left-to-right flow across the atrial septum and the 

occurrence of bidirectional flow through the DA. Changes in the L-RR and DA flow did not 

differentiate between fetuses who required urgent BAS and those who did not. The absence of left-

to-right flow before or after MH may indicate the need for urgent BAS. 



#99 Title: Subclinical decrease in myocardial function in asymptomatic infants of diabetic mothers: 
A tissue Doppler study 
 
Abstract previously submitted: Yes (AHA) 
 
Category: Echocardiography 

Abstract text: 

Background: Infants of diabetic mothers (IDMs) with cardiac hypertrophy are recognized to have 

impaired myocardial performance, but less is known about ventricular function in those without 

hypertrophy. 

Objective: We hypothesized that, in asymptomatic newborns with normal echocardiograms, tissue 

Doppler imaging (TDI) indices of cardiac function would be decreased in IDMs compared to controls. 

Methods: This retrospective case-control study involved IDMs ≥ 36 weeks gestational age, at 0 to 7 

days of life. Subjects with cardiorespiratory symptoms, ventricular hypertrophy or dysfunction, or any 

echocardiographic abnormality (other than a patent ductus arteriosus before 4 days of life, or a 

patent foramen ovale) were excluded. Each subject was matched with 3 controls (healthy infants of 

non-diabetic mothers) by age (0-24, 25-48, 49-72, or > 72 hours of life), birth weight (± 0.5 kg), body 

surface area (± 0.03 m2), and by the ultrasound system utilized. TDI systolic (S’), early diastolic (E’), 

and late diastolic (A’) velocities were measured at the mitral valve (MV) annulus, basal ventricular 

septum, and tricuspid valve (TV) annulus, and were averaged from 3 consecutive cardiac cycles. Early 

Doppler inflow velocity to E’ ratios (E/E’) were calculated. 

Results: Seventy cases (39 male) were identified: first 24 hours (h) of life (n=18), 25-48 h (n=22), 49-

72 h (n=14), and > 72 h (n=16). Maternal diabetes was gestational in 60 cases, and pre-existing in 10. 

Median gestational age was 38 6/7 weeks (range 36-41 2/7), median birth weight 3.65 kg (2.56-5.38), 

and median BSA 0.22 m2 (0.17-0.27). Ultrasound system vendors included Siemens® (n=46), Philips® 

(n=23), and General Electric® (n=1). Cases were matched with 210 controls. 

IDMs had significantly lower S’ (p ≤ 0.05) and E’ (p ≤ 0.01) velocities, and significantly higher E/E’ 

ratios (p ≤ 0.01) at the MV, basal septum, and TV compared to controls (Wilcoxon rank-sum test). 

There were no significant differences in A’ values between groups. Intraclass correlation 

demonstrated 84-99% interobserver and 98-99% intraobserver reliability. 

Conclusion: In asymptomatic newborn IDMs without cardiac hypertrophy, TDI suggests a subclinical 

decrease in systolic and diastolic myocardial function compared to controls. 

 

 



#100 Title: Myocardial function in the first week of life: Tissue Doppler imaging reference values in 

400 newborns age 0 to 7 days 

Abstract previously submitted: Yes (ASE) 

Category: Echocardiography 

Abstract text: 

Background: Tissue Doppler imaging (TDI) is a well-established echocardiographic modality for 

assessing ventricular function in adults, and is gaining acceptance in the pediatric population. 

Normative data from the immediate newborn period, however, is lacking.  

Objective: This study sought to establish normal values for TDI-derived myocardial velocities in 

neonates age 0 to 7 days, and to assess TDI evolution over this period of cardiopulmonary transition. 

Methods: We retrospectively reviewed our database for term and near-term infants (>36 weeks 

gestation) with normal echocardiograms. A small interatrial communication was considered normal, 

as was a patent ductus arteriosus in the first 4 days of life. Subjects with chromosomal or multiple 

congenital anomalies or any cardiopulmonary symptoms were excluded. TDI systolic wave (S’), early 

diastolic wave (E’), and late diastolic wave (A’) were measured at the mitral valve (MV) annulus, basal 

ventricular septum, and tricuspid valve (TV) annulus during 3 consecutive cardiac cycles and were 

averaged. Early Doppler inflow velocity to E’ ratios (E/E’) were calculated. Of note, for a portion of the 

study period, TV TDI had not been routinely performed. 

Results: Four hundred subjects (211 male) with MV and septal TDI were identified, 226 of which had 

TV TDI. Subjects were grouped according to age; group 1 was within the first 24 hours (h) of life 

(n=97), group 2 from 24-48 h (n=133), group 3 from 48-72 h (n=83), and group 4 over 72 h (n=87). 

Median gestational age was 39 2/7 weeks (range 36-42 2/7), median birth weight (BW) 3.4 kg (2.0-

5.7), median body surface area (BSA) 0.21 m2 (0.15-0.28). MV TDI ranges were: S’=3.4-14.5 cm/s; 

E’=3.1-21.8 cm/s, A’=2.3-21.4 cm/s, E/E’=2.7-27.4. Septal: S’=2.9-10.0 cm/s, E’=2.6-12.7 cm/s, A’= 2.9-

14.1 cm/s, E/E’=4.3-29.5. TV: S’=4.1-21.3 cm/s, E’=3.8-23.8 cm/s, A’=4.3-19.7 cm/s, E/E’=2.8-12.9. 

Group 4 demonstrated significantly different myocardial velocities as follows: MV E’ was higher and 

MV E/E’ lower in group 4 than groups 1 and 2; septal E’ was higher in group 4 than group 1; septal 

E/E’ was lower in group 4 than groups 1, 2, and 3. Larger BSA correlated with greater MV S’, septal S’, 

and septal E’ (Pearson correlation coefficients = 0.15, 0.27, and 0.11, respectively; p < 0.03). Larger 

BW is associated with greater MV S’ and septal S’. Intraclass correlation demonstrated 84-99% 

interobserver and 98-99% intraobserver reliability. 

Conclusion: MV and septal TDI indices of myocardial function suggest improved left ventricular 

compliance after 72h of life. These values positively correlate with body surface area and birth 

weight. 



#101 Title: Tricuspid annular plane systolic excursion in neonates: Normal values and the effects of 

prenatal and maternal factors in 210 healthy newborns age 0 to 7 days 

Abstract previously submitted: Yes (ASE) 

Category: Echocardiography 

Abstract text: 

Background: Tricuspid annular plane systolic excursion (TAPSE) is a simple, reproducible 

echocardiographic measure of right ventricular systolic function. 

Objective: The aim of this study was to develop reference values for TAPSE in a large population of 

neonates age 0 to 7 days, and to investigate the effects of prenatal and maternal factors. 

Methods: A retrospective study was conducted in term and near-term infants (>36 weeks gestation) 

with normal echocardiograms. A patent ductus arteriosus (in the first 4 days of life) and a small 

interatrial communication were considered normal. Chromosomal or multiple congenital anomalies 

and any cardiopulmonary symptoms constituted exclusion criteria. The effects of gestational age, 

birth weight, body surface area, day of life, and maternal factors were evaluated. 

Results: A total of 210 subjects (117 male) were identified; 52 within the first 24 hours (h) of life, 76 

from 24-48 h, 48 from 48-72 h, and 34 over 72 h. Median gestational age was 39 2/7 weeks (range 36 

1/7-42 weeks), mean birth weight was 3.4 kg (±0.57 kg), and mean body surface area (BSA) was 0.21 

m2 (±0.02 m2). Median TAPSE was 0.97 cm (0.55-1.59cm), and median TAPSE/BSA ratio was 4.63 

(range 2.58-8.93). Greater birth weight and BSA were associated with higher TAPSE (Pearson 

correlation coefficient = 0.28 and 0.26, respectively; p < 0.001). There was no significant difference in 

TAPSE by age group, but infants >72 h of age had significantly higher TAPSE/BSA ratios than those at 

24-48 h (Tukey’s 95% CI [0.06, 0.96]). TAPSE did not vary significantly by gestational age. There was 

no correlation between TAPSE and the presence of maternal diabetes, obesity, hypertension, 

hypothyroidism, advanced maternal age, oligohydramnios, or with the mode of delivery. Intraclass 

correlation demonstrated 92% interobserver and 96% intraobserver agreement. 

Conclusion: In a large cohort of neonates within the first week of life, TAPSE correlates with birth 

weight and BSA. Right ventricular systolic function as measured by TAPSE/BSA is greatest after 72 h of 

life when compared to 24-48 h. 

 

 

 

 



#102 Title: Abnormalities in left ventricular rotational mechanics are inherent in repaired tetralogy 

of Fallot in early childhood and are independent of right ventricular dilation and function 

Abstract previously submitted: Yes (ASE) 

Category: Echocardiography 

Abstract text: 

Background: Impaired left ventricular (LV) rotational and longitudinal myocardial mechanics have 

been noted in older children and adults with repaired Tetralogy of Fallot (rToF). These abnormalities 

have been correlated with decreased right ventricular strain (RV ε), RV dysfunction and increased RV 

size. There is no data regarding LV mechanics in young children with rToF without volume or pressure 

overloaded RVs. We aimed to assess LV rotational mechanics in young children with rTOF with and 

without RV dilatation. 

Objective: Our hypothesis was that LV rotational abnormalities are inherent to rToF and independent 

of RV loading conditions. 

Methods: Retrospective cross-sectional study of 58 subjects. 28 patients with rToF (16 dilated RV; 12 

non dilated RVs); 30 normal age matched controls. RV size and Bi-V function was assessed by both 2D 

echo as per ASE guidelines and by 2D speckle-tracking echocardiography (STE), derived average 

longitudinal strain. LV rotational mechanics (rotation, twist and untwist) were analyzed using vendor 

independent software. 

Results: The average age of the controls and study subjects was 5 years (±2.3). RV free wall and LV 

global average longitudinal strain were lower in patients with rToF compared to normal controls (P < 

0.05). However when compared within the two sub groups of rToF, there was no statistical difference 

(table). LV apical rotation was significantly reduced and reversed in ToF with non-dilated RV as 

compared to both normal controls and rToF with dilated RV. Basal rotation was noted to be reversed 

in 58% of the non-dilated compared to 12.5% of the dilated group and 40% of normal (p>0.1). Overall 

LV twist was preserved in patients with rTOF. However, LV twist and untwist rates were significantly 

lower in patient with non dilated RV when compared to both dilated RV group and controls (table). 

Conclusion: This study emphasizes that impairment of LV rotational and longitudinal mechanics has 

an early onset in rToF, especially of apical rotation, twist and untwist rates, all measures of LV 

contractility and early diastolic recoil. Additionally RV strain is also abnormal. These abnormalities are 

independent of RV loading conditions and merit longitudinal follow up with clinical correlations. 

Table: see next page. 

 

 



 

 

 

 

 

 

Group  Correlating independent 
variable  

Mean SD  P value  

Normal vs 
Dilated RV in 
rToF  

RV FAC 
RVEDA 
RV L strain 
LV L strain 
LV Basal rotation 
LV Apical rotation 
LV Twist 
LV Twist rate 
LV Untwist rate 
 

46.5 vs 44.3 
9.0  vs 15.9 
-16.9 vs -14.3 
-18.4 vs -15.3 
-2.7 vs -2.6 
3.4 vs 2.8 
8.4 vs 2.8 
73.5 vs 44.8  
-69.1 vs -30.2 

9.48 vs 8.8 
0.9   vs 5.5 
3.5 vs  4.3 
5.3 vs 3.7 
6.6 vs 3.0 
2.4 vs 3.5  
6.1 vs 10.2 
44 vs 46.4 
6.5 vs 2.9 

0.5 
0.002 
0.02 
0.03 
0.68 
0.98 
0.18 
0.1 
0.1 

 
Normal vs 
Non dilated 
RV in rToF  

 
RV FAC 
RVEDA 
RV L strain 
LV L strain 
LV Basal rotation 
LV Apical rotation 
LV Twist 
LV Twist rate 

             LV Untwist rate 

 
46.59 vs 46.44 
9.0 vs 12.44 
-16.9 vs -14.9 
-18.4 vs -14.0 
-2.7 vs - 1.8 
3.4 vs -1.3 
8.4 vs 3.7 
73.5 vs 29 
-69.1 vs -6.9 
 
 

 
9.48 vs 8.9 
0.9 vs 2.84 
3.5 vs 3.5 
5.3 vs 2.7 
6.6 vs 4.1 
2.4 vs 4.8 
6.1 vs 11.8 
44.0 vs90.2 
6.5 vs 2.3 
 
 
 

 
0.9 
0.008 
0.04 
0.006 
0.47 
0.005 
0.37 
0.005 
0.02 
 
 
 

 
Dilated RV vs  
Non dilated 
RV in rToF 

 
RV FAC 
RVEDA 
RV L strain 
LV L strain 
LV Basal rotation 
LV Apical rotation 
LV Twist 
LV Twist rate 

             LV Untwist rate 

 
44.3 vs.46.4 
15.9 vs 12.4 
-14.3 vs -14.9 
-15.3 vs -14.0 
-2.6 vs -1.8 
2.8 vs -1.3 
2.8 vs 3.7 
44.8 vs 29 
-30.2 vs -6.9 

 
8.8 vs 8.9 
5.5 vs 2.8 
4.3 vs 3.5 
3.7 vs 2.7 
3.0 vs 4.1 
3.5 vs4.8 
10.2vs11.8 
46.4 vs90.2 
2.9 vs 2.3 

 
0.58 
0.09 
0.71 
0.31 
0.55 
0.01 
0.82 
0.07 
0.36 



#103 Title: Cognitive, neuropsychological and social status is impaired two decades after neonatal 

arterial switch operation 

Abstract previously submitted: Yes (AATS) 

Category: General pediatric cardiology 

Abstract text: 

Background: Neuropsychological and psychosocial outcomes in adults who underwent neonatal 

open-heart surgery still need to be investigated. 

Objective: The objective is to determine the neuropsychological and psychosocial outcomes of adult 

patients who had a neonatal arterial switch operation (ASO) for Transposition of the Great Arteries 

(TGA) and determine factors associated with pejorative outcomes. 

Methods: Sixty-seven adults (>18 year-old) with operated d-TGA with or without ventricular septal 

defect (22.9±3.3 years) and 43 healthy adults (23.8±2.8 years) were matched in age, gender and 

socio-cultural level. The neuropsychological outcome was evaluated using Wechsler Adult Intelligence 

Scale (WAIS- III), Wisconsin Card Sorting test and California Verbal Learning test. The psychosocial 

outcome and quality of life were assessed using Mini International Neuropsychiatric Interview, SF-36 

health survey and Qolibri. 

Results: TGA patients had overall IQ scores within the normal range. But the mean scores of full-scale 

IQ, verbal IQ and performance IQ scores were significantly lower in TGA patients (94.9±15.3; 

96.8±16.2; 93.7±14.6 respectively) than in healthy subjects (103.4±12.3; 102.5±11.5; 103.7±14.3 

respectively). Working Memory Index (91.6±14.4), Perceptual Organization Index (93.1±15.9) and 

Processing Speed Index (95.4±13.9) were also significantly lower than normal. TGA patients showed 

poorer performance in 8/13 WAIS-III subtests evaluating attentional capacities, visuospatial abilities 

and executive functions. They also had more depression (46.3% (n=31) vs. 20.9% (n=9), p=0.007) and 

social phobia (23.9% (n=16) vs 7% (n=3), p=0.022). Although the presence of cognitive or psychosocial 

deficits was significantly associated with a poorer quality of life, TGA patients have an overall good 

quality of life. Lower parents' educational level, longer aortic clamping time and the absence of 

prenatal diagnosis were significantly associated with lower patient's IQ (p<0.001), altered episodic 

memory (p=0.021) and working memory (p=0.023) respectively. 

Conclusion: Adults who underwent neonatal ASO for TGA appear to present an increased risk of 

cognitive, psychological and social impairments. An early identification of emerging difficulties could 

be helpful. 

 

 



#104 Title: Obesity in adult congenital heart disease: Fact or myth? 

Abstract previously submitted: Yes (ACC) 

Category: Adult congenital heart disease 

Abstract text: 

Background: Obesity is a common condition that has rapidly increased in recent decades. Body mass 

index (BMI) is a simple index of weight category commonly used to classify overweight and obesity in 

adults. Abnormal BMI is a risk factor for cardiovascular disease, and there are limited data regarding 

BMI and congenital heart disease (CHD). 

Objective: We attempted to test the hypothesis that BMI and obesity prevalence is increasing in 

patients with Tetralogy of Fallot (TOF) over time. 

Methods: Date of surgical repair, age, gender, height, weight and BMI were collected among TOF 

patients by retrospective chart review and for demographics for age-matched controls. BMI was 

categorized into normal, overweight and obese categories in this single center retrospective chart 

review. Results: Data were collected from a total of 137 TOF patients (71 men: 66 women) of whom 

40 had BMI >25 kg/m2. For age <6 years, TOF patients had lower BMI than the control cohort (15.9 

vs. 17.1; p=0.042). For TOF patients <6 years post operatively, TOF patients maintained a lower BMI 

than the control group (16.3 vs. 17.4; p=0.028). At 16-20 years old, TOF patients had a higher BMI 

than the control cohort (27.4 vs. 25.4; p=0.43). For patients >20 years old, no statistically significant 

differences in BMI existed between the two cohorts (26.9 vs. 28.0; p=0.16). 

Conclusion: TOF patients had lower BMIs initially, but their BMI trended toward controls and were 

higher by late adolescence. In adulthood the patients with TOF had a similar BMI trend as 

corresponding normal cohorts. 

Tables: see next page. 

 

 

 

 

 

 

 



Table 1: BMI (kg/m2) in patients with Tetralogy of Fallot and controls by age 

  
Mean BMI 

 
Standard Deviation 

Age 
(yr) n Tetralogy of Fallot Control p value 

Tetralogy of 
Fallot Control 

<6 39 15.9 17.1 0.04 2.7 2.2 

6-10 16 15.9 18.5 0.12 4.5 5.4 

11-15 19 20.9 23.8 0.07 5.3 5.4 

16-20 17 27.4 25.4 0.43 6.1 7.4 

21-25 21 26.2 27.8 0.13 8.3 7.1 

>25 24 27.5 27.9 0.71 5.7 5.5 

 

Table 2: BMI (kg/m2) in patients with Tetralogy of Fallot and controls by post-operative time 

  
Mean BMI 

 
Standard Deviation 

Years 
since 

surgery n Tetralogy of Fallot Control p value 
Tetralogy of 

Fallot Control 

<6 47 16.3 17.4 0.03 2.8 2.5 

6-10 16 17.8 21.0 0.06 5.3 6.7 

11-15 19 22.2 25.0 0.11 5.4 5.5 

16-20 21 26.2 23.8 0.24 6.0 6.1 

21-25 15 25.3 29.6 0.17 8.6 6.3 

>25 19 28.2 27.1 0.59 6.2 5.6 

 

 

 

 

 

 

 

 

 

 

 



#105 Title: Echocardiography in meconium aspiration syndrome with persistent pulmonary 

hypertension of the newborn: Focus on the left heart 

Abstract previously submitted: Yes (ASE) 

Category: Heart Failure/Pulmonary Hypertension 

Abstract text: 

Background: Meconium aspiration syndrome with persistent pulmonary hypertension of the newborn 

(MAS-PPHN) results in diminished pulmonary venous return to the left heart. 

Objective: Although transthoracic echocardiography often focuses on right heart parameters, we 

hypothesized that evidence of diminished left heart filling and cardiac output would be associated with 

worse outcomes in MAS-PPHN. 

Methods: We retrospectively reviewed the echocardiograms of neonates < 1 week of age, born at ≥ 36 

weeks gestation with MAS-PPHN. Subjects with major congenital anomalies or heart defects (other than a 

patent ductus arteriosus or small intracardiac shunt) were excluded. Left ventricular shortening fraction, 

left atrial area from the apical 4-chamber view, and left ventricular end diastolic volume (calculated by 

5/6 area*length method) were measured. Velocity time integrals (VTIs) of the pulmonary vein, mitral 

inflow, aortic outflow, and transverse aortic arch Doppler profiles were averaged from 3 consecutive 

cardiac cycles. The average mitral valve, aortic valve, and aortic arch VTIs were multiplied by valve or 

vessel cross-sectional area and heart rate, and divided by body surface area (BSA) to estimate cardiac 

index (CI). Transverse aortic Doppler patterns were examined for retrograde filling from the patent ductus 

arteriosus (if present), with significant retrograde filling defined as any systolic reversal, or reversal in 

more than one-third of diastole. 

Results: Sixty-five cases (29 male) were identified. Mean birth weight was 3.44 kg (±0.43), mean BSA 0.21 

(±0.02), and mean gestational age 39.7 weeks (±1.4). Detailed clinical and treatment data, available for 52 

subjects, included: median oxygenation index 18.1 (interquartile range 8.3-27.8), supplemental oxygen 

(n=52), mechanical ventilation (n=45), inhaled nitric oxide (n=35), and inotropes (n=18). Twenty subjects 

required extracorporeal membrane oxygenation (ECMO; 11 venovenous and 9 venoarterial). Mean 

intubation time was 10.8 days (±7.7), and median length of hospitalization was 21 days (interquartile 

range 9-33). Survival to hospital discharge was 98%. 

Mean left ventricular shortening fraction was 35% (±3.8%). Subjects who required ECMO had significantly 

lower left atrial area/BSA (p=0.003), left ventricular end diastolic volume/BSA (p=0.013), pulmonary vein 

VTI (p=0.008), mitral CI (p=0.002), and aortic arch CI (p=0.005), and were more likely to have significant 

retrograde filling of the aortic arch (p=0.001). There were no significant correlations between 

echocardiographic parameters and clinical data such as oxygenation index, length of intubation, or length 

of hospitalization. 

Conclusion: Echocardiographic evidence of diminished left heart filling and output is associated with the 

need for ECMO in MAS-PPHN. 



#106 Title: Investigating genetic pathways in phenotype specific congenital heart disease pathogenesis 

Abstract previously submitted: Yes (PAS, ESPR) 

Category: Other (Genetics) 

Abstract text: 

Background: Genetic defects are the primary driver of congenital heart disease (CHD) pathogenesis, but 

our knowledge of the precise molecular mechanisms causing different CHD phenotypes remains limited. 

Objective: Identify novel genetic pathways and biological processes that, when altered, result in sporadic, 

severe CHD, focusing on left ventricular outflow tract obstruction (LVOTO), conotruncal defect (CTD), and 

heterotaxy (HTX). 

Methods: Whole exome sequencing results from 1,228 sporadic CHD trios enrolled in Pediatric Cardiac 

Genomics Consortium, of which cases were classified as LVOTO (n=432), CTD (n=444) and HTX (n=183) 

including seven LVOTO/CTD overlap, were compared to 900 control trios. De novo variants were filtered 

in silico and for high embryonic heart expression. Enrichr was used for protein complexes (CORUM) and 

Gene Ontology biological process enrichment analysis, filtered by Benjamini corrected p (Q) and ranked 

by combined score. In an orthogonal analysis, variants were filtered in silico and for genes associated with 

relevant Mouse Genome Informatics (MGI) knockout phenotypes (cardiovascular, embryonic defects, and 

lethality). These gene lists were then simultaneously evaluated for CORUM and Gene Ontology term 

enrichment. Phenotype specific protein-protein interaction (PPI) networks, including intermediated 

genes, were extracted from reference data. Candidate genes from enrichment analyses were evaluated 

using CRISPR-mediated knockout in zebrafish G0 embryos.  

Results: Using the unbiased database, CORUM, we identified WAVE-2 enrichment in all cases (Q = 0.022), 

a signal driven by ABI1, CYFIP1, and NCKAP1 variants in LVOTOs (Q = 0.0012). These impacted actin 

cytoskeleton organization (Q = 0.013) and Rac signaling (Q = 0.021), with enrichment of biologically 

overlapping regulation of cytokinesis (Q = 0.013). Using MGI knockout phenotypes, we observed similar 

enrichment of WAVE-2 complex and actin cytoskeleton organization. Subsequently, these genes were 

used to create a PPI network that was found to center on actin cytoskeleton organization, including these 

three WAVE-2 complex genes and interacting genes (CDC42, CUL3, and RACGAP1). CRISPR-mediated 

knockout performed on these six and two remaining WAVE-2 complex genes (brk1 and wasf2) identified 

high penetrance of cardiac defects including reversed cardiac looping (brk1, cul3, nckap1, and wasf2) and 

a dilated, edematous heart with slowed heart rate (brk1 and racgap1) from loss of these genes (Table 1 

and Figure 1). 

Conclusion: Systems analysis with 2 unbiased methods implicates regulation of actin cytoskeleton, 

particularly the WAVE-2 complex, in LVOTO pathogenesis, a finding preliminarily confirmed in zebrafish. 

These novel findings may link recent data documenting planar cell polarity, particularly in the second 

heart field, as critical for cardiac development. Future studies will explore the molecular mechanisms and 

downstream genetic impact from loss of these genes resulting in abnormal zebrafish heart development 

and how these variants account for LVOTO in humans. 



Table 1: 

 

      *abi1a knockout results are pending 

 

Figure 1: 
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#107 Title: Improvement of quality and completeness in initial pediatric echocardiograms using a 

stepwise standardized protocol 

Abstract previously submitted: Yes (ASE) 

Category: Echocardiography 

Abstract text: 

Background: The Intersocietal Accreditation Commission (IAC) provides accreditation of pediatric 
echocardiography laboratories with the goal of achieving quality care for patients. Their standards 
require transthoracic echocardiograms (TTEs) to be comprehensive, including particular components, 
but do not insist on a certain order. In 2013 we transitioned from a general TTE protocol, listing 
structures to assess in each view, to a stepwise protocol with a predetermined sequence of image 
acquisition by 2-dimensional (2D), color, and spectral Doppler. The goal was to improve efficiency, 
quality, and completeness of TTEs. 

Objective: This study aimed to compare quality and efficiency before and after implementation of this 
protocol. 

Methods: This is a single-center, retrospective observational review of inpatient and outpatient TTEs 
performed on patients less than 30 days of age, from the same month one year pre- and one year 
post-protocol modification. TTEs of neonates with cardiorespiratory symptoms, complex congenital 
heart disease, and/or weight <1500g were excluded from this study. In addition to meeting standard 
IAC requirements, TTEs were considered complete if they visualized coronary arteries, 4 pulmonary 
veins, and aortic arch sidedness by 2D and color Doppler. Suboptimal imaging was defined as 
unsuccessful attempt to image a structure. TTEs were considered incomplete if any of the previously 
mentioned information was sub-optimally demonstrated or absent. 

Results: Thirty-one TTEs from 2012 and 39 from 2014 were reviewed. There was no difference in TTE 
duration (p=0.280) or number of images (p=0.050) pre and post stepwise protocol institution. TTEs 
were significantly more complete in 2014 (p=0.002), with incomplete TTEs due to suboptimal imaging 
of 4 pulmonary veins (n=2), arch sidedness (n=4), inferior vena cava (n=2), and coronary color (n=7). 
There was significantly less suboptimal imaging in 2014 (p=0.001). 

Conclusion: Institution of a stepwise standardized protocol may be useful in improving the quality, 
completeness, and efficiency of initial pediatric TTEs. 

Table: see next page. 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

    
RESULTS 

October 2012 
(n=31) 

October 2014 
(n=39) 

p value 

Patient age (days): median (range) 2 (0-30) 2 (1-29) 0.92 

# of clips: median (interquartile range) 121 (114-128) 137 (120-154) 0.05 

Study duration (min): median (range) 38 (18-239) 50 (24-88) 0.28 

Diagnosis: patent foramen ovale or none 24 17 0.004 

Diagnosis: septal defect or patent ductus arteriosus 7 22 0.004 

TTEs with absent information 5 2 0.13 

TTEs with suboptimal imaging 22 12 0.001 

Incomplete TTEs 22 13 0.002 

Need for additional clips 6 5 0.15 

Mean time for additional clip acquisition (min) + SD 
(range) 

8.7 + 6 (2-19) 3.8 + 2(1-12) 0.29 



#108 Title: Predictors of unplanned early repeat echocardiography in suspected Kawasaki disease 

Abstract previously submitted: Yes (PAS) 

Category: Echocardiography 

Abstract text: 

Background: Kawasaki Disease (KD) is the primary cause of acquired pediatric heart disease in 
developed nations. Strategies to improve timely diagnosis of KD incorporate transthoracic 
echocardiography (TTE) for visualization of the coronary arteries. Sedation has been demonstrated to 
improve this visualization; however, it is not without risks, and it may increase resource utilization. 

Objective: In order to identify criteria that may be useful in deciding which patients to sedate for 
initial TTE for suspected KD, we aimed to determine factors associated with unplanned early repeat 
TTE after non-diagnostic initial TTE without sedation. 

Methods: This was an IRB-approved retrospective review of patients <18 years of age undergoing 
initial TTE for the inpatient evaluation of suspected KD from 2009 to 2015. The primary outcome was 
unplanned repeat TTE within seven days of the initial TTE, due to inadequate visualization of the 
coronary arteries, as determined by investigator review of clinical records. Predictors included patient 
demographics, KD type, laboratory data, fever, and antipyretic or intravenous immunoglobulin (IVIG) 
treatment prior to TTE. Bivariate associations were determined for those meeting the primary 
outcome versus those not meeting the outcome. 

Results: In total, 112 patients underwent initial TTE for suspected KD, of whom 101 were not sedated 
(57% male, median age 2.2 years, median weight 12.7 kg). Unplanned early repeat TTE was 
performed in 20 patients (19.8%) and was significantly more common in patients with weight <10kg 
(40% in those undergoing unplanned early TTE vs. 15% in those not, p=0.024,), age <2 years (70% vs. 
40%, p=0.014,), and antipyretic use < 6 hours prior to TTE (84% vs. 56%, p=0.021,). Non-significant 
variables included fever duration (mean 7.8 vs. 8.2 days, p=0.629), febrile within one hour of TTE 
(32% vs 31%, p=0.952), IVIG prior to TTE (35% vs. 27%, p=0.509), and inflammatory laboratory 
markers. 

Conclusion: We identified younger, smaller patients and recent antipyretic usage, potentially an 
indicator of fever or irritability, to be associated with unplanned early repeat TTE for suspected KD. 
These factors may be considered in deciding which patients to sedate. 

 

 

 

 

 

 



#109 Title: Comparison of chloral hydrate and pentobarbital sedation for pediatric 

echocardiography 

Abstract previously submitted: Yes (ASE) 

Category: Echocardiography 

Abstract text: 

Background: As oral chloral hydrate (CH) solution is no longer available commercially, we have used 
pentobarbital (PB) to sedate patients for transthoracic echocardiography (TTE). We performed a 
retrospective analysis of the efficacy and safety of the two medications. 

Methods: Clinical information about all cases in which sedation was used at our center is entered into 
a computerized database. Records of all children who received CH or PB for sedation between 2008 
and 2015 were reviewed. The two study groups were compared for sedation effectiveness and 
complications. Student’s t-test was used for statistical analysis. 

Results: 3851 infants received an oral medication for sedation during TTE. Mean doses were 50 mg/kg 
CH and 4 mg/kg PB. Demographic characteristics of the two groups were similar (Table 1). Overall 
adverse event rate during sedation was lower with PB (1.4%) than with CH (1.9%) (P=NS). There were 
fewer episodes of oxygen desaturation with PB (0.3%) than with CH (1.6%) (P<0.05). The rate of 
paradoxical reactions was higher with PB (1% vs 0.03%, P<0.05), while the incidence of respiratory 
depression was higher with CH (1.6% vs 0.3%, P<0.05). The need for a supplemental dose of CH 
(17.9%) was equivalent to that of PB (16.2%, P=NS). Sedation failure rate of CH (2.4%) was equivalent 
to that of PB (2.9%, P=NS). Increasing age is predictive of the need for supplemental doses and for 
failure of sedation in both groups (Table 2). 18 patients sedated with PB (median age 13 months, 
range 1 – 30 months) had extended drowsiness for up to 24 hours following the procedure. Patients 
sedated with CH did not show this response. 

Conclusion: Although CH and PB are equally effective, the incidence of oxygen desaturation with PB 
was significantly reduced. However, use of PB is associated with an increased incidence of a 
paradoxical reaction, while use of CH is associated with an increased incidence of respiratory 
depression. Use of PB is associated with prolonged drowsiness. 

Tables: see next page. 

 

 

 

 

 

 



Table 1 

 PB (n=1227) CH (n = 2624) 

Average weight (kg) 8.69 8.42 

Median Age (months) 9 (Range: 1 – 84)  8 (Range: 1 – 96) 

Mean dose (mg) 4 50 

Need for 2nd dose 199 (16.2%) 471 (17.9%) 

Failed Sedation 36 (2.9%) 63 (2.4%) 

Adverse reactions 17 (1.4%) 51 (1.9%) 

      Paradoxical reaction 13 (1.1%)  1 (0.03%) 

      Resp. depression 4 (0.3%) 42 (1.6%) 

 

Table 2 

 PB (n, %) CH (n,%) 

Supplemental Dose 199/1227 (16.2) 471/2624 (17.9) 

    Neonate 2/17 (11.8) 6/67 (8.9) 

    Infant (1mo-1yr) 71/634 (11.2) 194/1371 (14.1) 

    Older Child (> 1 yr) 126/576 (21.8) 271/1186 (22.8) 

Failed Sedation 36/1227 (2.9) 63/2624 (2.4) 

    Neonate 0/17 0 /67 

    Infant (1mo-1yr) 7/634 (1.1) 12/1371 (0.9) 

    Older Child (> 1 yr) 29/576 (5) 51/1186 (4.3) 

Adverse Reactions 17/1227 (1.4) 51/2624 (1.9) 

    Neonate 0 5/67 (7.5) 

    Infant (1mo-1yr) 4/634 (0.6) 27/1371 (2) 

    Older Child (> 1 yr) 13/576 (2.3) 19/1186 (1.6) 

 

 

 

 

 

 

 

 

 

 



#110 Title: Analysis of novel serum biomarkers of brain injury ubiquitin C-terminal hydrolase 1 and 

phosphorylated axonal neurofilament heavy chain in infants undergoing cardiac surgery 

Abstract previously submitted: No 

Category: Cardiac Critical Care 

Abstract text: 

Background: Surgical management of neonates with complex congenital heart disease has drastically 
impacted the natural history of these children. Refinements in operative technique, improved safety 
profile of cardiopulmonary bypass, and advances in perioperative cardiac intensive care have 
markedly diminished the mortality risks. As mortality has significantly diminished, efforts have been 
made to minimize the morbidity of cardiac repairs in infants. Surgical techniques such as deep 
hypothermic circulatory arrest (DHCA), hematocrit maintenance of greater 25%, pH stat blood gas 
management and continuous cerebral oxygenation monitoring techniques have been employed to 
minimize potential brain injury. 

Objective: Infants undergoing cardiac surgery are susceptible to neurologic injury due to 
cardiopulmonary bypass (CPB) and deep hypothermic circulatory arrest (DHCA). No reliable 
biomarker has been identified that detects acute neurologic injury in this population. We examine 
Ubiquitin C-terminal hydrolase1 (UCHL1) and phosphorylated axonal neurofilament heavy chain (pNF-
H), biomarkers proven to be reliable markers of neuronal injury. 

Methods: Eighteen subjects under 3 months undergoing cardiac surgery were prospectively enrolled 
(CPB only, n=10, DHCA, n=8). Healthy newborns (n=22) served as the control. Blood samples were 
collected preoperatively (baseline) and at 5 points post-operatively (0, 12, 24, 36, 48 hours). Serum 
underwent ELISA testing for UCHL1 and pNF-H. Arterial blood gas and lactate were obtained. Cerebral 
near-infrared spectroscopy (NIRS) monitoring was performed. 

Results: There was no difference between control and baseline levels of UCHL1 (p=0.9) or pNF-H 
(p=0.77). UCH1 showed a significant rise at 0 hours in the DHCA group compared to baseline 
(35.7±13.7 pg/ml vs. 12.7±11.4 pg/ml, p=0.0001). Levels returned to baseline at 12 hours through 48 
hours. There was an early rise in UCHL1 at 0 hours in the CPB group, this was not statistically 
significant (68.2±25.7 pg/ml vs. 36.3±16.0 pg/ml, p=0.2). pNF-H was decreased at 0 hours in both the 
CPB (49.7±18.5 pg/ml vs. 389.3±166.6 pg/ml) and DHCA groups (27.0±5.1 pg/ml vs. 66.1±9.6 pg/ml) 
compared to baseline. There was no correlation between UCHL1 (p=0.42) or pNF-1 (p=0.8) and NIRS 
at 0 hours. Decreased NIRS were observed in the DHCA group at 0 hours (55.6±10.3) vs. baseline 
(64.0±12.2) but was not statistically significant (p=0.08). 

Conclusion: A rapid rise in UCHL1 levels was observed in the DHCA group suggesting that it may be 
more sensitive than NIRS in predicting acute brain injury. Studies incorporating neurodevelopmental 
outcome are needed to characterize the utility of UCHL1 as a biomarker of brain injury in this 
population. 

Figure: see next page. 

 



Figure 1. Serum UCHL 1 levels following infant cardiac surgery 

 

Figure 1: Boxplot (DHCA – deep hypothermic circulatory arrest) showing a range of values of UCHL 1 

in pg/ml among subjects at baseline (UCHL-1PRE), postoperatively at 0, 12, 24, 36, and 48 hours.  The 

black bar represents the mean, the beige boxes are the interquartile range.  The purple dashed line 

represents the median of the control group. 

 

 

 

 

 

 

 



#111 Title: Normal left ventricular size in premature newborns by the echocardiographic bullet 

method 

Abstract previously submitted: Yes (International Cardiology Neonatology Symposium) 

Category: Echocardiography 

Abstract text: 

Background: The left ventricular (LV) diastolic volume (LVEDV) is a standard echocardiographic 
(ECHO) parameter used in volume-loaded lesions such as patent ductus arteriosus (PDA). The LVEDV 
can be estimated by the ECHO-Bullet method using routinely obtained views of the left ventricle. 
There are validated normative data for LVEDV in newborns and infants [Body Surface Area 
(BSA)=0.20-0.60m^2], however normal values for LVEDV in premature newborns (BSA<0.20m^2) are 
not established. This limits LVEDVs utility as a parameter in PDA physiology. 

Objective: To define the normal range for LVEDV in premature neonates with BSA<0.20m2 by a Bullet 
ECHO method. 

Methods: LVEDV was calculated retrospectively for 85 normal neonates and analyzed to produce 
centile nomograms and tabular data for Z-score calculation. The utility of the normal ranges for 
LVEDV was compared to the current standard for LV size (LV dimension) in 19 subjects who were 
treated for a PDA. In addition, comparison of LVEDV was made to prior published data of larger 
(BSA=0.21-0.66m^2) newborns and infants. 

Results: The indexed LVEDV for the normal cohort was 63.0±11.2 ml/m2.76 which is significantly 
different than the published normal value of 70.4±9.1 ml/m^2.76, p<0.001 in larger newborns and 
infants. The centile nomograms for LVEDV per BSA are presented. For the comparison cohort, the 19 
PDA subjects had a mean gestational age and weight of 25±2 weeks and 0.87±0.3kg, respectively. The 
mean LVEDVi of the PDA group (97.7±22.2ml/m^2.76) was significantly larger than the normal group 
(63.0±11.2 ml/m^2.76), p=0.002. The sensitivity of LVEDV was better (68% versus 11%) compared to 
LV dimension (the current standard) in detecting a large LV in the PDA subjects. 

Conclusion: LVEDV calculated by the Bullet method can now be utilized to determine the size of the 
LV in neonates with a BSA<0.2m^2. In patients with a PDA, an elevated LVEDV > +2 Z-scores can serve 
as objective data to aid in clinical trials and/or management decisions. 

Table & Figure: see next page. 

 

 

 

 

 



Table 1. Normal and PDA subjects: indexed Left Ventricular End Diastolic Volume, Left Ventricular End 

diastolic dimension, and z-scores. 

 

 

 

 

 

 

 

 

 

 

 

 

 

Graph 1: Normal Percentile curves: Left Ventricular End Diastolic Volume versus Body Surface Area. 

 

 

 

 

 

 

 

 

 

 

 LVEDVi  

(mL/m2.76) 

LVEDD 

(cm) 

LVEDD  

(z-score) 

LVEDVi  

(z-score) 

Normal     

Mean 63.0 1.5 -0.4  

SD 11.2 0.3 1.1  

Median 62.1 1.5 -0.4  

PDA     

Mean 97.7 1.4 0.4 3.1 

SD 22.2 0.3 1.2 2.0 

Median 99.1 1.4 0.4 3.3 



#112 Title: Regional differences in pediatric cardiac graft utilization and trends over time 

Abstract previously submitted: Yes (ACC) 

Category: Heart Failure/Pulmonary Hypertension 

Abstract text: 

Background: Pediatric cardiac transplant waitlist mortality remains high, with significant regional 

variability in waitlist outcomes. In the absence of evidence based guidelines for evaluation of 

pediatric donor heart, regional differences in practices for evaluation and utilization of available 

grafts may contribute to disparities in waitlist outcomes. 

Objective: This study aims to assess regional differences in graft utilization and trends over time. 

Methods: OPTN (Organ Procurement and Transplantation Network) deceased donor database was 

queried from 09/30/87 to 03/31/15 for donors 0-18 years of age. The 11 OPTN transplant regions 

were studied to assess regional differences in graft utilization and predictors for use. Region 11 had 

the highest overall utilization rate and was used for comparison in multivariate analysis. Donor 

factors significantly associated with graft utilization in univariate analysis were included in 

multivariate logistic regression model to assess effect of donor transplant region on graft utilization 

and trends in 3 eras (1987-99, 2000-06, 2007-15). 

Results: National pediatric cardiac graft utilization rate for transplantation has remained fairly 

constant over the 3 eras (52.5, 51 and 55%). There are significant regional disparities in utilization of 

available cardiac grafts that have persisted in the current era. Regions 3,4 and 6 were found to be 

associated with significantly lower graft utilization. Other predictors of graft use were similar in the 3 

eras and across all regions and include age, gender, ejection fraction (EF) and inotrope use, with EF 

being the strongest predictor of graft utilization in all 3 eras (Table 1). 

Conclusion: In the face of high pediatric cardiac transplant waitlist mortality, significant regional 

differences in graft utilization persist in the current era. These results support the need for 

standardized evidence based criteria for evaluation of pediatric cardiac grafts to improve regional 

disparities in graft utilization. 

Table: see next page. 

 

 

 

 

 



 

 

Multivariate model for predictors of graft utilization. Odds ratio( 95% Confidence Interval) 

Variables 1987-1999 2000-2006 2007-2015 1987-2015 

Region 3 (vs 11) 0.484 (0.0939 - 2.500) 0.712* (0.543 - 0.933) 0.726**(0.577 - 0.914) 0.717**(0.603 - 0.852) 

Region 4 (vs 11) 0.479 (0.0997 - 2.296) 0.799 (0.599 - 1.065) 0.698** (0.541 - 0.900) 0.757**(0.628 - 0.913) 

Region 6 (vs 11) 0.617 (0.108 - 3.514) 0.660* (0.439 - 0.994) 0.693*(0.486 - 0.987) 0.702**(0.541 - 0.912) 

EF >50% 5.759** (2.681 - 12.37) 10.22**(8.805 - 11.87) 16.67**(14.34 - 19.37) 12.47** (11.25 - 13.81) 

Female gender 0.375**(0.182 - 0.772) 0.655**(0.565 - 0.759) 0.771**(0.677 - 0.878) 0.707**(0.642 - 0.778) 

Age >1yr 0.748(0.238 - 2.353) 0.644**(0.519 - 0.799) 0.551**(0.466 - 0.652) 0.594**(0.521 - 0.677) 

Inoptrope use 0.751(0.317 - 1.780) 0.831*(0.711 - 0.973 0.663**(0.583 - 0.753) 0.761**(0.691 - 0.838) 

* p<0.05 
** p<0.01     

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



#113 Title: Estimation of pulmonary to systemic flow ratio by transthoracic echocardiography is 

poor in hemodynamically significant left to right shunt 

Abstract previously submitted: Yes (ASE) 

Category: Echocardiography 

Abstract text: 

Background: Transthoracic echocardiographic (TTE) estimation of the pulmonary to systemic flow 
ratio (Qp/Qs) was validated with oximetry in a small number of children and young adults. It is 
routinely used in clinical practice by noncongenital cardiologists as a noninvasive tool. We sought to 
assess its real world applicability with particular focus on hemodynamically significant shunt lesions. 

Objective: TTE derived Qp/Qs might not accurately detect hemodynamically significant shunt. 

Methods: Retrospective single institutional review of TTE’s in patients with secundum atrial septal 
defect prior to cardiac catheterization (cath) from 2013-2015 was performed (n= 47), those with 
technically limited images for Qp/Qs calculation were excluded (n=3). Qp/QS was calculated from 
stored clips by previously described methods. These results were correlated with those obtained by 
oximetry. Patients were subdivided into two age groups <21 (Group 1) and ≥22 years (Group 2). 
Thirteen heart transplant patients without intracardiac shunt were used as controls for statistical 
analysis. TTE sensitivity, specificity, positive (PPV) and negative predictive values (NPV) were 
calculated for a cath Qp/Qs ≥1.5 and ≥2 respectively. Inter and intraobserver agreement was tested. 

Results: Forty four subjects were evaluated (age range 4-69 yrs). Group 1 n=19; median age 10 yrs 
(range 4-21 yrs); Group 2 n=25; median age 49.5 yrs (range 22-69 yrs). TTE was performed 30±39 days 
prior to cath. Mean Qp/Qs derived by cath and TTE were 2.07±0.9 vs. 2.54±1.4 (p 0.01). Overall 
correlation was poor between the methods (r2 = 0.29, p 0.0001) (figure). The correlation continued 
to be poor for Groups 1 & 2 (r2 = 0.2, p 0.05 and r2 = 0.4, p 0.0006 respectively). TTE derived Qp/Qs 
has poor sensitivity (58%) and PPV (63%) to identify hemodynamically significant shunt (Qp/Qs ≥2); 
the sensitivity (79%) and PPV (77%) improves to identify shunts ≥1.5 at the cost of specificity (65%) 
and NPV (68%). 

Conclusion: TTE estimated pulmonary to systemic flow ratio although routinely utilized in clinical 
practice has poor correlation with oximetry derived Qp/Qs. The test performs poorly in all age groups 
and especially in detecting a hemodynamically significant shunt. 

Figure: see next page. 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 



#114 Title: Pulmonary vein stenosis: Outcomes, prognostic factors and severity score in a large 

multicentric study 

Abstract previously submitted: Yes (AHA) 

Category: General Pediatric Cardiology 

Abstract text: 

Background: Pulmonary vein obstruction (PVO) still has a poor prognosis and its optimal management 
and risk factors for pejorative outcomes remain controversial in the absence of large multicentric 
studies. 

Objective: We assessed the hypothesis that diffuse PVO and postoperative pulmonary hypertension 
are associated with worse outcomes while the sutureless surgical technique is associated with better 
outcomes. 

Methods: One hundred and seven patients treated for native or acquired PVO in 16 European or 
North-American centers (2000-2012) were included retrospectively. A specific PVO severity score 
(range:0-16) was developed. Endpoints were 1) PVO-related death, 2) persistence or recurrence of 
PVO, and 3) PV reintervention or PVO-related death. A univariate and multivariate risk analysis 
(logistic regression and Cox model) was performed. Mean follow-up was 34±41 months. 

Results: Patient characteristics, outcomes and risk analyses are summarized in Tables 1, 2 and 3 
respectively. 

Conclusion: In conclusion, both native and acquired PVO still have a poor prognosis. Sutureless repair 
is significantly associated with lower risks of PVO recurrence and PV reoperation/PVO-related 
mortality in the univariate analysis. A postoperative pulmonary hypertension and a high degree of 
severity of the disease evaluated by a new severity score are independent risk factors for pejorative 
outcomes. 

 

Table 1. 

 

 

 

Tables 2 & 3: see next page. 
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#115 Title: Tissue engineering of the right heart outflow tract by a biofunctionalized bioresorbable 

polymeric valved TUBE: mid-term results of the TEH-TUBE program 

Abstract previously submitted: No 

Category: Basic Science 

Abstract text: 

Background: Conduits currently used to reconstruct the right ventricular outflow tract have no 

growth potential and require reoperations. 

Objective: The TEH-TUBE program aims at creating an innovative tissue-engineered bioresorbable 

polymeric and biofunctionnalized valved tube. 

Methods: This seven-partners project was funded 4,500,000€ by the European Union’s Seventh 

Framework Programme (GA N°604049). It includes 3 steps: 1) to compare different electrospun 

bioresorbable polymers to generate the device; 2) to compare different types of 

biofunctionnalization; 3) to validate its growth and regenerative potential in a growing lamb model. 

Results: The in vivo evaluation of polydioxanone and polyurethane stem cell-seeded or RGD-

biofunctionalized patches in 84 rats confirmed the concept that appropriately peptide-functionalized 

polymers can be successfully substituted for cell-loaded materials. An advanced design of the valved 

tube was obtained using finite elements theory and computer-assisted designing techniques. The use 

of a rotating collector, specifically-designed toolings and optimized electrospinning parameters 

allowed for the generation of a second generation medical-grade polymeric valved tube with a highly 

anisotropic microstructure and an excellent reproducibility. Electrospun tubes possessed elastomeric 

mechanical properties close to the native heart valve. Functionnalization methods using gelatin, RGD 

or plasma technology were optimized to improve the biocompatibility of the device. These results 

were obtained within a tightly controlled regulatory framework to ensure that the final product 

meets the current requirements for clinical studies. 

Conclusion: These mid-term promising results of the TEH-TUBE program pave the way for a device 

that should decrease the risk of reoperative surgeries, improve the quality of life and ultimately 

decrease healthcare costs. 

 

 

 

 

 



#116 Title: Outcomes after anatomic repair for d-transposition of great arteries with ventricular 

septal defect and left ventricular outflow tract obstruction 

Abstract previously submitted: No 

Category: General Pediatric Cardiology 

Abstract text: 

Background: D-transposition of the great arteries (TGA) or TGA-type double outlet right ventricle 
(DORV) with ventricular septal defect (VSD) and left ventricular outflow tract obstruction (LVOTO) 
may be treated with arterial switch operation (ASO) with or without LVOT intervention, Rastelli 
procedure, REV (Réparation à l'Etage Ventriculaire) procedure or aortic translocation procedure. 

Objective: We evaluated midterm results of anatomic repair for patients with TGA or TGA-type DORV 
with VSD and LVOTO at our institution. 

Methods: Forty-three patients with TGA (n=29) or TGA-type DORV (n=14) with VSD and LVOTO who 
underwent anatomic repair between January 2005 and October 2014 in our institution were 
retrospectively reviewed. LVOTO was defined as pulmonary valve z-score ≤ -2.0 or LVOT gradient ≥20 
mmHg in the presence of anatomic subvalvar or valvar stenosis. We analyzed outcomes (mortality, 
reoperation or reintervention, residual or recurrent LVOT gradient ≥20 mmHg, right ventricular 
outflow tract RVOT gradient ≥40 mmHg) and performed a risk analysis. Mean follow-up was 26.5±33 
months (range: 7 days-9.2years). 

Results: Seventeen patients (39.5%) had a ASO without (n=12) or with (n=5) LVOTO resection. The 
Rastelli procedure, aortic translocation and REV procedure were used in 14 (33%), 7 (16%) and 5 
(12%) patients respectively. There was no hospital or late mortality and no patient with moderate or 
severe aortic insufficiency at last follow-up. Three patients (7%) developped a LVOT gradient ≥20 
mmHg and 11 (25.5%) had a RVOT / pulmonary artery branch gradient ≥40 mmHg. A reoperation or 
cath reintervention was performed in 13 (30%) patients: RVOT/pulmonary artery reoperation (n=9; 
21%), pacemaker implantation (n=2; 4.5%), residual VSD closure (n=1; 2.5%) and LVOT reoperation 
(n=1; 2.5%). Freedom from any reoperation or reintervention was 84±6% and 75±9% at 1 and 3 years 
respectively. Outcomes according to surgical techniques are shown in table 1. The aortic 
translocation compared favorably to all other techniques in terms of reoperation (n=0/7; 0% vs. 
n=13/36; 36%; p=0.08) but the follow-up is shorter in this group. 

Conclusion: Mid-term outcomes after anatomic repair for TGA or TGA-type DORV with LVOTO and 
VSD are outstanding but vary according to the surgical techniques. The aortic translocation technique 
seems to compare favorably to the other ones. 

Table: see next page. 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 



#117 Title: Effects of hydroxyurea on dilation and eccentric hypertrophy in pediatric patients with 
sickle cell anemia 

Abstract previously submitted: Yes (ASE) 

Category: Echocardiography 

Abstract text: 

Background: Sickle cell disease (SCD) leads to chronic anemia and volume overload which causes left 

ventricular (LV) remodeling - dilation and eccentric hypertrophy.  Hydroxyurea (HU) is the only 

approved pharmacological therapy for SCD.  HU increases fetal hemoglobin production, which 

interferes with the formation of the abnormal “sickle” shape of red blood cells.  HU has been 

prescribed for patients with significant morbidity related to SCD. 

Objective: To study the effects of HU on myocardial function and remodeling. 

Methods: This is a single center, retrospective chart review of pediatric patients with SCD that 

underwent routine cardiac screening at our institution from June 2014 – January 2016.  Information 

was obtained from electronic medical records and transthoracic echocardiogram (TTE).  Clinical data 

included demographics, SCD subtype, HU therapy and hematologic bloodwork.  TTE data included LV 

end diastolic dimension & z-score, LV end diastolic volume and mass (measured by 5/6th area*length 

method) & z-scores, LV mass index, LV shortening fraction, LV ejection fraction, mitral inflow E/A 

ratio, lateral E/e’ & septal E/e’ and tricuspid valve regurgitation velocity. 

Results: One hundred and thirty three patients were analyzed; 58 (43.6%) were on HU.  Children with 

SCD who are on HU have a significantly greater prevalence of LV dilation and hypertrophy compared 

to those who were not on HU (see table 1).  Twenty-four (41%) of the patients on HU had been 

treated for < 1 year; these patients had a greater prevalence of LV dilation and hypertrophy 

compared to those who had been on treatment for > 1 year.  Among all groups, there was no 

difference in systolic & diastolic function with a very low prevalence of dysfunction, and no difference 

in tricuspid valve regurgitation velocity. 

Conclusion: Patients with SCD on HU have greater prevalence of LV dilation and hypertrophy, which 

appears to decrease with longer duration of treatment. 

Table: see next page. 

 

 

 

 



 

Table 1: Comparison of left ventricular dimensions and function based upon treatment with Hydroxyurea 

 

n 

LV end 
diastolic 

dimension 
z-score 

p 
value 

LV end 
diastolic 
volume 
z-score 

p 
value 

LV mass 
(5/6 area * 
length) z-

score 
p 

value 

LV 
mass 
index 

p 
value 

% 
dilated 

p 
value 

LV 
shortening 

fraction 
p 

value 

LV 
ejection 
fraction 

p 
value 

No HU          75 1.13 
0.002 

1.14 
0.001 

0.17 
0.021 

38.3 
0.048 

29 % 
0.005 

37 
0.696 

62 
0.257 

HU                58 1.85 2.10 0.82 41.8 53 % 37 61 

     <1 yr 24 2.24 
0.041 

2.62 
0.017 

1.09 
0.243 

43.8 
0.21 

75 % 
0.005 

36 
0.291 

61 
0.563 

     > 1yr 34 1.57 1.72 0.62 40.4 38 % 38 62 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



#118 Title: Influence of patient factors on utilization of initial outpatient pediatric 

echocardiography 

Abstract previously submitted: Yes (ACC) 

Category: Echocardiography 

Abstract text: 

Background: Little is known on rates of pediatric echocardiogram (echo) ordering as they relate to 

Appropriate Use Criteria (AUC). 

Objective: We sought to describe the utilization of initial outpatient pediatric echo and identify 

patient factors associated with variation from AUC. 

Methods: Multicenter retrospective review of consecutive first-time outpatient visits to 6 different 

pediatric cardiac centers in the period leading up to the September 2014 release of the AUC. Data 

included patient variables, site-investigator-determined AUC indications [Appropriate (A), Maybe 

Appropriate (M), Rarely Appropriate (R) or Unclassifiable (U)] and echo results. Patient factors 

associated with variation in use of echo were evaluated using multivariable logistic regression with 

generalized estimating equation method. “Potential overutilization” was defined as ordering an echo 

for an indication rated R and “potential underutilization” as not ordering an echo for an indication 

rated A. AUC indication categories included palpitations/arrhythmia, chest pain, syncope, murmur, 

other symptoms/signs of heart disease, prior test results, systemic disorders, family history of 

cardiovascular disease, and outpatient neonates. Pathology was defined as: Minor – no intervention 

required; Moderate – alters patient management, may require non-urgent intervention; Severe – 

urgent hospitalization or intervention required. 

Results: In total, 3,000 patients (500 at each site) were included. Of those undergoing echo, 63.5% 

had A, and 18.9% had R indications. Of those not undergoing echo, 4.7% had A, and 87.8% had R 

indications. Concordance with AUC was 88.0% (Echo for A and no echo for R over total A and R). Of 

875 visits for A indications, echos were ordered for 793 (90.6%). (Table 1) Indications associated with 

“potential underutilization” on multivariate analysis (vs. murmur) included chest pain, prior test 

results, systemic disorders, and others. Of the 1,774 visits for R indications, echos were ordered for 

236 (13.3%). (Table 2) Significant factors associated with potential overutilization included age < 3 

months (vs > 10 years), and indications of murmur or others vs. palpitations/arrhythmia. Patient sex, 

race, ethnicity, insurance type and practice location were not associated with either potential under 

or overutilization of echo on multivariate analysis. All 11 pathologic findings in echos ordered for R 

indications were minor. Moderate or greater severity was noted in 3.8% of echos done for A 

indications, 1.9% for M, and 1.7% for U. 

Conclusion: In this multicenter study performed prior to the release of the AUC, concordance with 

AUC was 88.0%. The majority of studies were performed for A or M indications, while one-fifth were 



for R indications. Only minor pathologic findings were noted on echos done for R indications. Patient 

factors associated with variation from AUC include age and indication category, but not sex, race, 

insurance type or practice location. These data may help refine the AUC and guide quality 

improvement activities. 

 

 

Table 1. ‘Appropriate’ AUC Indication 

  Echo ordering rate “Potential underutilization” 
(OR, 95% CI) 

Indication   

Chest pain 129/139 (92.8%) 4.7, 1.3 - 16.5 

Prior test 
results 

127/166 (76.5%) 13.7,  4.5 - 42.2 

Systemic 
disorders 

158/168 (94.0%) 4.2, 1.2 - 14.3 

Murmur 275/282 (97.5%) - 

Others 104/120 (86.7%) 4.7, 1.5 - 14.3 

 

 

Table 2. ‘Rarely Appropriate’ AUC Indication 

  Echo ordering 

rate 

“Potential  overutilization” 

(OR, 95% CI) 

Indication     

Palpitations/Arrhythmia 20/282 (7.1%) - 

Syncope 24/228 (10.5%) 2.1, 1.0 - 4.5 

Chest pain 29/297 (9.8%) 1.4, 0.7 - 3.1 

Murmur 133/787 (16.9%) 2.4, 1.2-4.6 

Others 30/180 (16.7%) 3.8, 1.8-8.2 

Age     

< 3 months 38/101 (37.6%) 4.3, 2.3 - 8.1 

3 months to < 1 year 16/91 (17.6%) 1.5, 0.7 - 3.1 

1 year to < 10 years 82/752 (10.9%) 0.7, 0.5 - 1.1 

≥10 years 100/829 (12.1%) - 

 

 

 

 



#123 Title: Effectiveness of echocardiography simulation training for pediatric cardiology fellows in 

congenital heart disease 

Abstract previously submitted: Yes (ASE) 

Category: Echocardiography 

Abstract text: 

Background: Simulation training is used in many aspects of medical training. Use of simulator based 

echocardiography training in pediatric cardiology training programs has been limited due to the lack 

of effective simulators for congenital heart disease (CHD). 

Objective: We report our experience with the introduction of a simulator based echocardiography 

training module amongst pediatric cardiology fellows for the diagnosis of CHD. 

Methods: Ten pediatric cardiology fellows midway through their first (n=4), second (n=5), and third 

(n=1) year of fellowship underwent a four hour simulator based training session using the EchoCom 

echocardiography simulator (EchoCom GmbH, Leipzig, Germany). The training session was led by an 

echocardiography attending and included real time scanning using a neonatal manikin with 

explanation of anatomic details of multiple forms of congenital heart disease, normal anatomy, and 

image optimization. Quality and efficacy were assessed by: a) 26 point multiple choice examination 

(knowledge), b) 5 unknown case presentations (performance), c) Questionnaire on ability to perform 

and interpret an echocardiogram (self-assessment). Elements a, b, and c were administered pre and 

post training. Pre-training cases were presented after providing instruction on simulator use. Post-

training cases were new but of similar difficulty. A survey following the training session assessed 

fellows’ view of the simulator in improving knowledge, technical skills, and diagnosis of CHD. 

Results: Data demonstrating improvement in knowledge, performance, and self-assessment is 

summarized in table 1 and is shown as median (range). Statistical comparison was performed by 

Wilcoxon rank sum test. All (n=10) fellows either “slightly” or “strongly agreed” that the simulator 

improved their knowledge of and ability to diagnose CHD. 90% (n=9) of fellows either “slightly” or 

“strongly agreed” that the simulator improved their technical echocardiography skills. 

Conclusion: Simulation based echocardiography training is effective at improving pediatric cardiology 

fellows’ knowledge of CHD and their performance/interpretation of echocardiograms in the 

simulation setting. 

Simulation based echocardiography training has the potential to become a core component in the 
education of pediatric cardiology trainees. 

Table: see next page. 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



#124 Title: Bezafibrate does not ameliorate the cardiomyopathy induced by adult-onset 

knockdown of tafazzin in a mouse model 

Abstract previously submitted: Yes (Barth Syndrome Foundation International Conference) 

Category: Heart Failure/Pulmonary Hypertension 

Abstract text: 

Background: Barth syndrome is a rare mitochondrial disorder caused by mutations in tafazzin that 
lead to cardiolipin deficiency with mitochondrial dysfunction. Important clinical manifestations 
include cardiomyopathy. Bezafibrate is a pan-PPAR-alpha (peroxisome proliferator-activated 
receptor)-agonist, and published data have suggested some efficacy in treating certain mitochondrial 
disorders. Bezafibrate treatment of tafazzin-deficient cells in culture improves their cardiolipin 
profile. Preliminary data have also suggested that postnatal bezafibrate treatment ameliorates the 
cardiomyopathy in mice when tafazzin knockdown was induced by doxycycline at one month of age. 

Objective: To test the hypothesis that bezafibrate (BEZA) mitigates the cardiomyopathic effects of 
tafazzin knockdown both in a prenatal model and in an adult mouse model. 

Methods: To test whether BEZA mitigates the prenatal lethality seen in our model of Barth syndrome, 
BEZA-infused (0.5%) rodent chow was administered concurrently with doxycycline [2 mg/ml in the 
drinking water, ad libitum] to pregnant mice. To test whether BEZA mitigates the adult-onset 
cardiomyopathy, tafazzin knockdown with doxycycline and treatment with BEZA were initiated 
concurrently in adult mice starting at 3-5 months of age. Pharmacologic stress echocardiography was 
performed at various ages to determine heart rate and contractile responses to β-adrenergic 
stimulation with acute IP-administered isoproterenol. 

Results: Prenatally-administered BEZA led to a high rate of pregnancy loss after we documented living 
embryos at E10.5-12.5 (data not shown). Typical of a cardiomyopathy, control experiments (no BEZA) 
demonstrated blunted heart rate and contractile responses during stress echocardiography as early 
as 3 months post-doxycycline induction of tafazzin knockdown, and the contractile response to 
isoproterenol worsened with duration of tafazzin knockdown. BEZA blunted the heart rate at baseline 
and the heart rate response to isoproterenol stimulation further. BEZA did not prevent the decreased 
contractile response during stress echocardiography, at 3-, 5-, and 9-months of BEZA treatment. 

Conclusion: In this mouse model of adult-onset tafazzin deficiency, BEZA does not ameliorate the 
cardiomyopathy. Prenatally-administered BEZA leads to adverse pregnancy outcomes, even in 
wildtype mice. This model appears to differ from that induced by doxycycline earlier in life, although 
differences in dosing make comparisons difficult and highlight the challenges of this inducible model. 

Figures: see next page. 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 



#125 Title: Recapitulating the Barth cardiomyopathy in the inducible mouse model of tafazzin 
deficiency 

Abstract previously submitted: Yes (Barth Syndrome Foundation International Conference) 

Category: Heart Failure/Pulmonary Hypertension 

Abstract text: 

Background: Barth syndrome is a multisystem disorder, with noncompaction cardiomyopathy as a 
hallmark. Mutations in tafazzin lead to aberrant cardiolipin, compromising mitochondrial function. A 
mouse model of Barth syndrome relies on tafazzin knockdown (TAZKD) using a doxycycline-inducible 
shRNA approach. The published mouse phenotype depends on the timing and dose of doxycycline 
but despite strong parallels, the model does not exactly mimic the Barth cardiomyopathy. 

Objective: We determined the kinetics of the pathogenic pathway of tafazzin deficiency→ cardiolipin 
(CL) abnormalities→ elevated cardiac ROS levels→ Barth cardiomyopathy, while altering the timing of 
tafazzin knockdown. 

Methods: Tafazzin knockdown was initiated at various times in embryonic, juvenile, and adult mice 
with doxycycline (2 mg/ml) in drinking water. Cardiolipin profiles were determined via mass 
spectrometry. ROS levels were quantified using lipid peroxidation (HNE) and protein carbonylation 
assays. We administered the antioxidant N-acetylcysteine (NAC) to rescue the phenotype. 

Results: Prior data had shown abnormal CL profiles within days of prenatal induction of tafazzin 
knockdown; there was universal lethality with a severe noncompaction cardiomyopathy. When 
tafazzin knockdown was induced in young adult mice, CL did not become abnormal until 2 months 
post-induction, and an overt cardiomyopathy did not develop until 3-5 months post-induction. 
Notably, induction of weanling juvenile mice led to a cardiomyopathy in 3 months. While elevated 
mitochondrial superoxide was detected in embryonic heart primary cell culture, we failed to detect 
increased HNE levels in TAZKD embryonic hearts. In utero NAC treatment reduced the degree of 
myocardial noncompaction as well as ROS, and improved survival to weaning from zero to 18% 
(Mendelian=50%). Elevated levels of HNE and protein carbonylation were seen in adult TAZKD hearts 
at 2 and 6 months of knockdown, corresponding to the timing of CL abnormalities. Our data led us to 
test for a “sweet spot” of doxycycline dosing that yields a better mouse model. We found doxycycline 
0.5 mg/ml (DOXY/0.5) resulted in near-Mendelian ratios (46% TAZ) at weaning, with at least 8 runts 
(of 57 live born mice), all TAZ heterozygotes. 

Conclusion: Tafazzin knockdown affects the CL profile most efficiently when the heart is growing, 
correlating with the cardiomyopathy phenotype. Ongoing experiments will determine whether 
DOXY/0.5 in utero best recapitulates the Barth cardiomyopathy phenotype. 

 

 

 

 



#126 Title: Cardiometabolic risk factors associated with microalbuminuria in a cohort of obese 
children and adolescents 

Abstract previously submitted: Yes (PAS) 

Category: General Pediatric Cardiology 

Abstract text: 

Background: Proteinuria is an early marker of endothelial dysfunction and a modifiable risk factor 
associated with worsening kidney function and metabolic syndrome in obesity. Animal and human 
studies have demonstrated that obesity-related glomerulopathy is secondary to glomerular 
hyperperfusion and hyperfiltration, followed by focal segmental glomerulosclerosis, finally 
progressing to chronic kidney disease (CKD). Screening for microalbuminuria (MAU) in pediatric 
patients with obesity could lead to early detection and prevention of obesity related CKD. Data 
regarding prevalence and metabolic risk factors associated with MAU in obese children is also limited. 

Objective: To evaluate the prevalence and cardiometabolic risk factors associated with MAU in a 
cohort of predominantly African American obese children and adolescents. 

Methods: In this cross sectional study, obese children between ages of 6-21 years enrolled in the 
"Live Light Live Right" pediatric obesity program were included. The anthropometric and metabolic 
data including age, sex, BMI, waist circumference (WC), birth weight (BW), body fat mass (BFM), lean 
body mass (LBM), systolic and diastolic blood pressure (SBP, DBP), lipid profile, AST, ALT, oral glucose 
tolerance test, glucose area under curve (GAUC), fasting insulin levels, insulin area under curve (IAUC) 
a measure of insulin secretion, HOMA IR, and C-reactive protein were recorded. Subjects with MAU > 
30 vs < 30 mg/g were compared to evaluate associated risk factors and their correlations for 
development of MAU. 

Results: Table 1. Of 312 obese subjects, 49 (15%) had MAU. Females had significantly higher 
prevalence of MAU (19.3% vs 11.3%;p=0.05). The patients with MAU were older and showed higher 
BMI, WC, SBP, BFM, LBM, GAUC and fasting glucose (P< 0.05). BW, IAUC, HOMA IR, metabolic 
syndrome did not differ between groups. For the entire cohort MAU correlated positively with age, 
BMI, WC, SBP, DBP, insulin levels, HOMA IR (p < 0.05). 

Conclusion: In obese children MAU is associated with increasing obesity, older age, female sex higher 
systolic blood pressure, increased body fat and glucose levels prior to development of overt diabetes. 
Early detection and treatment by screening for MAU could lead to improved outcomes for obesity 
and hypertension related progression to CKD. 

Table: see next page. 

 

 

 

 



 

Table 1 

 With MAU Without MAU P 

Age (yr) 13.42 ± 2.81  12.19 ± 3.03 0.01* 

BMI (kg/m2) 37.01 ± 10.03  33.21 ± 7.57  0.02* 

SBP (mm Hg) 122.90 ± 14.59  117.77 ± 12.00 0.01* 

BFM 95.62 ± 40.43  79.75 ± 37.9 0.02* 

    

G-AUC 336.51 ± 157.94  292.62 ± 55.64 0.001* 

Fasting (Glucose 
mmol/dl) 

89.61 ± 36.22  81.02 ± 8.51 0.01* 

Waist (cm) 111.75 ± 21.11  99.85 ± 17.53  0.001* 

*p<0.05 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



#127 Title: Post-synaptic alpha-adrenergic vasoconstriction is impaired in young patients with 

vasovagal syncope and is corrected by nitirc oxide synthase inhibition 

Abstract previously submitted: No 

Category: General Pediatric Cardiology 

Abstract text: 

Background: Syncope is a sudden transient loss of consciousness and postural tone with spontaneous 

recovery; the most common form is vasovagal syncope (VVS). During VVS gravitational pooling 

excessively reduces central blood volume and cardiac output. In VVS, as in hemorrhage, impaired 

adrenergic vasoconstriction and vasoconstriction result in hypotension. 

Objective: We hypothesize that impaired adrenergic responsiveness due to excess nitric oxide (NO) 

can be revered by reducing NO. 

Methods: We recorded cardiopulmonary dynamics is supine syncope patients and healthy volunteers, 

(all 15-27 years old) challenged with a dose response (DR) using the alpha1-agonist phenylephrine 

(PE), with and without the NO synthase inhibitor L-NMMA. 

Results: Systolic and diastolic BP among control and VVS were the same, although increased after L-
NMMA and Saline+PE (Pressor control for L-NMMA). HR was significantly reduced by L-NMMA 
(P<0.05) for control and VVS compared to baseline but there was no significant difference in HR 
between L-NMMA and Saline+PE. Cardiac output and splanchnic blood flow were reduced by L-
NMMA for control and VVS (P<0.05). Phenylephrine DR for splanchnic flow and resistance were 
blunted for VVS compared to control after saline +PE, but enhanced after L-NMMA (P<0.001). Post 
synaptic Alpha1-adrenergic vasoconstriction impairment was greatest in the splanchnic vasculature 
and splanchnic blood flow was unaffected by phenylephrine. Forearm and calf alpha1 adrenergic 
vasoconstriction were unimpaired in VVS and unaffected by L-NMMA. 

Conclusion: This indicates impaired post-synaptic alpha1-adrenergic vasoconstriction in young adults 
with VVS can be corrected by NO synthase inhibition, demonstrated with our use of L-NMMA. 

 

 

 

 

 

 

 



#128 Title: Relationship between birth weight, obesity indicators and cardio metabolic profile in a 

cohort of obese children and adolescents 

Abstract previously submitted: Yes (PAS, ESPR) 

Category: General Pediatric Cardiology 

Abstract text: 

Background: Studies have shown that both low birth weight (LBW) and high birth weight (HBW) are 
risk factors for future obesity and cardio-metabolic risk. Birth weight is a reflection of intra uterine 
programming of adipogenesis and body fat distribution. Whether birth weight is a predictor of 
metabolic risk in obese children and youth is not clearly defined. 

Objective: To determine the association of birth weight to current body composition measures, 
insulin resistance and cardio metabolic risk profile in a cohort of obese predominantly African 
American youth. 

Methods: Live Light Live Right is a community-based program for obese children at Brookdale 
hospital. 1278 children with BMI >95th percentile, available metabolic profile and parental reported 
birth weight data was selected for this study. They were divided into tertiles according to their birth 
weight (LBW, normal BW & HBW). Mean anthropometric and metabolic risk factors were compared 
using ANOVA tests with post hoc analysis for inter-group differences. 

Results: In this cohort of obese children of similar age those with low birth weight had significantly 
lower weight and height, lower lean body mass and fat mass compared to those with high birth 
weight. Both low birth weight and normal birth weight had a higher prevalence of metabolic 
syndrome (MetS) compared to high birth weight. Insulin resistance and other metabolic risk factors 
did not differ by birth weight. 

Conclusion: In obese children birth weight is a predictor of adverse body composition. High birth 
weight infants who develop obesity have higher lean body mass, which appears to be protective for 
Metabolic Syndrome. Although metabolic risk in obese children did not differ significantly based on 
their birth weight at this stage of life, long-term studies are needed to assess associations between 
birth weight, body composition and metabolic risk. 

Table: see next page. 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 LBW NBW HBW LBW-

NBW 

NBW-
HBW 

LBW-
HBW 

 Mean±SD Mean±SD Mean±SD    

BW 5.5 ±1.1 7.1 ±0.2 8.7 ±0.9    

Age 11.2 ±3.5 11.5 ±3.2 11.4 ±3.3 - - - 

Height 

(inches) 

58.5 ±6.8 60 ±5.9 59.7 ±6.9 ** - * 

Weight 

(inches) 

159.2 ±62 165.2 ±57.8 171.4 ±65.7 - - * 

BMI 31.6 ±7.5 31.4 ±6.9 32.7 ±7.7 - * - 

BMI Z 2.4 ±0.5 2.4 ±0.4 2.5 ±1.4 - * - 

Waist (cm) 95.4 ±17.6 95.4 ±16.8 97.6 ±18.3 - - - 

SBP (mmHg) 115.9 ±12.7 116.6 ±11 115.3 ±12.5 - - - 

LBM (lean 

body mass) 

91.5 ±31.5 96 ±30 101.7 ±32 - - *** 

BFM (body 

fat mass) 

69.2 ±33.5 68.7 ±31.2 77.9 ±37.3 - ** ** 

T. Cholesterol 167.3 ±35 162.8 ±30.9 165.5 ±33 - - - 

HDL 
45.8 ±11.5 

45.55 ±10 46.33 ±10.8 -  - - 

LDL 
101.2 ± 29 

98.8 ±27.8 100.3 ±31 - - - 

Triglyceride 97 ±54  92.8 ±51 92 ±55 - - - 

Glucose 21.2 ±27.7 84.6 ±11.5 85.4 ±26.2 - - - 

Insulin 5.6 ±0.6 19.6 ±27.5 17.6 ±23.7 - - - 

HbA1C 0.4 ±0.8 5.6 ±0.5 5.6 ±0.7 - - - 

CRP 27.53% 0.3 ±0.5 0.5 ±1.3 - * - 

MetS  28.82% 22.40%  NS 



#129 Title: Relationship of inflammatory biomarkers to hypoxia in pediatric patients with 

congenital heart disease 

Abstract previously submitted: Yes (Hospital Academic Competition) 

Category: General Pediatric Cardiology 

Abstract text: 

Background: A significant number of patients with congenital heart disease (CHD) have elevated 

inflammatory markers both preoperatively and postoperatively which may be mediated by the 

degree of hypoxia. The identification of serum biomarkers that reflect the inflammatory state may 

have utility in the clinical assessment and management of these patients in the perioperative period. 

Objective: We hypothesized that hypoxia in pediatric patients with CHD scheduled for corrective or 

palliative surgery in the first year of life would predict an augmented inflammatory response. 

Methods: Fifty patients were enrolled in this single-center, prospective study based on a diagnosis of 

congenital heart lesion expecting to undergo corrective or palliative surgery within the first year of 

life. Patients were grouped into cyanotic (02<92%) and acyanotic CHD (02≥92%) based on oxygen 

saturations measured by pulse oximetry. A serum sample was obtained immediately prior to surgery 

and the following markers were studied: macrophage migration inhibitory factor (MIF), IL-6, IL-8, 

TNF-α, IL-12p70, IL-10, IL-1β, and INF-γ. Biomarkers were analyzed using commercially available ELISA 

kits. 

Results: There were 22 cyanotic and 28 acyanotic CHD patients with a mean oxygen saturation of 

82±6% and 97±2% (p<0.001), respectively. Mean patient age at the time of blood sampling was 78±98 

days (median: 15 days) and 105±82 days (median: 99.5 days) for the cyanotic and acyanotic groups, 

respectively. Cytokine analysis showed significantly elevated serum concentrations of IL-6 in the 

cyanotic vs acyanotic CHD patients (6.593±7.632 vs 2.855±2.894 pg/ml; p=0.019). In cyanotic patients 

but not acyanotic patients, the age at blood draw correlated with serum IL-12p70 levels (Spearman 

correlation; rho=0.453, p=0.034), and serum IL-12p70 correlated with serum INF-γ levels (rho=0.408, 

p=0.05). 

Conclusion: Elevated IL-6 levels in cyanotic CHD patients suggest an enhanced systemic inflammatory 

response in the setting of hypoxia that can have multi-organ effects that need to be considered in 

patient management during the perioperative period. The association of IL-12p70 and INF-γ in 

cyanotic patients further suggests that hypoxic conditions may augment the effect of IL-12p70 on 

INF-γ production. 

 

 



#130 Title: Abnormal flow dynamics in vascular ring patients 

Abstract previously submitted: No 

Category: Echocardiography 

Abstract text: 

Background: Vascular rings represent 1-3% of congenital heart disease (4). They can present with 
significant respiratory difficulties in young infants or in adults they are frequently asymptomatic, though 
they can rarely have catastrophic rupture of a vascular structure, known as Kommerell's diverticulum (1). 
CT and MRI are considered the most accurate imaging modalities for visualization of these structures, 
while echocardiography has a lower detection rate (9). One previous study demonstrated that right aortic 
arches have abnormal flow patterns by cardiac MRI (10).  

Objective: We had noticed that patients with vascular rings can have an unusual descending aortic 
Doppler tracing, which was not previously described. Our study was designed to describe the flow pattern 
noted by echocardiogram in patients with vascular rings and compare this to normal controls. 

Methods: 110 patients were identified at the participating institution. They included adult and pediatric 
patients with vascular rings. The subtypes were mainly double aortic arches and right aortic arches with 
an aberrant left subclavian. The exclusion criteria was presence of left sided lesions such as coarctation of 
the aorta. We included patients with tetralogy of Fallot and intracardiac shunts. We did not include 
patients with a PDA (not part of the vascular ring) because it would complicate the flow dynamics. The 
measurements collected included peak systolic and diastolic velocity, systolic to diastolic velocity ratio, 
pulsatility index, pulse delay, acceleration and deceleration slope and presence of early diastolic reversal 
of flow. These were measurements established as abnormal in early studies on patients with coarctation 
of the aorta (12, 13). The secondary information included type of vascular ring, sex, age and BSA. Patients 
were identified by doing a search of the echocardiography database. Parametric and non-parametric 
techniques were used to in univariable analysis. Standard summary statistics were used to describe the 
features of the descending aortic Doppler using univariable analysis, either with T-test or Mann-Whitney 
where appropriate.  

Results: All variables were analyzed using Stata software. These statistics were done primarily using t-test, 
Mann-Whitney and Wilcoxon tests. The most significant differences between the two groups were for end 
diastolic velocity (p = 0.000), systolic/diastolic (p=0.000), pulsatility index (p = 0.02) and deceleration slope 
(borderline significant, p = 0.08). End diastolic velocity was elevated in vascular ring patients, the 
systolic/diastolic ratio was lower, the pulsatility index was higher and deceleration slope was lower. 

Conclusion: In a large study of patients with vascular rings, both pediatric and adult patients, we noted 
that these patients have abnormal descending aortic Dopplers. The statistical analysis concluded that the 
measurements in diastole were most abnormal. We had hypothesized that these variables taken during 
diastole were abnormal due to the vascular changes in flow dynamics based on the ring itself. The next 
stage of this project will be to collect data on the advanced imaging, especially cardiac MRI, to look for 
evidence of diverticulum of Kommerell. It would be worthwhile to see if these abnormal flow dynamics 
noted by echo have any correlation to the presence or absence of a diverticulum. 

 

 



#131 Title: Chest x-rays after chest tube removal in post-cardiothoracic surgery patients may not be 

necessary 

Abstract previously submitted: Yes (PAS) 

Category: Cardiac Intensive Care 

Abstract text: 

Background: During cardiothoracic surgery, chest tubes (CT) are often placed to aid in the drainage of 
air and fluid from the pleural and mediastinal space. These tubes are removed once patients have 
stabilized. A routine chest x-ray (CXR) following CT removal is common practice to assess for 
pneumothoraces that can develop during CT removal. However, studies in adult populations have 
shown that pneumothoraces requiring intervention could have been predicted by clinical data in lieu 
of CXR. Routine CXR following CT removal in pediatric patients may result in unnecessary radiation 
exposure. 

Objective: The objective of this study was to examine whether various factors (age, vital signs, O2 
requirement) were associated with pneumothoraces requiring intervention after CT removal in 
pediatric patients after cardiothoracic surgery. 

Methods: We retrospectively reviewed 104 charts of patients at our institution who had a CT 
removed after cardiothoracic surgery. Presence of pneumothorax was determined by the radiology 
report for the CXR done after CT removal. Age, heart rate, blood pressure, respiratory rate, O2 
saturation, and O2 requirement were recorded before and after CT removal. Pneumothoraces were 
defined as requiring intervention if additional O2 was given or a new CT was placed. All statistical 
analyses were done using SAS 9.4. 

Results: The incidence of pneumothorax requiring intervention after CT removal was 2.9% (95% CI: 
0.6%-8.2%). The incidence of any pneumothorax (regardless of whether intervention was required) 
was 11.5% (95% CI: 6.1%-19.3%). Of the 12 patients with pneumothorax, three (25%, 95% CI: 5.5%-
57.2%) required intervention - two required additional O2 and one required new CT placement. Of 73 
patients who did not require supplemental O2 prior to CT removal, 0 developed pneumothorax 
requiring intervention, whereas 3 out of 31 patients requiring supplemental O2 prior to CT removal 
developed pneumothorax requiring intervention (Fisher's Exact Test, p<0.025). Similar results were 
seen post-CT removal. No other factors were statistically significant. 

Conclusion: The results suggest patients on supplemental O2 prior to and after CT removal should be 
observed carefully for development of a pneumothorax that requires intervention. It may be possible 
to avoid a post-chest tube removal CXR in patients already on room air. A larger sample is needed to 
ascertain whether other clinical signs may be predictive of pneumothorax development. 

 

 

 



#132 Title: Pre-screening electrocardiograms and risk of sudden death in attention deficit 
hyperactivity disorder patients 

Abstract previously submitted: No 

Category: General Pediatric Cardiology 

Abstract text: 

Background: Psychostimulant medications for Attention Deficit Hyperactivity Disorder (ADHD) are 
associated with risk sudden cardiac death (SCD). In 2008, the American Heart Association 
recommended that before starting treatment for a newly diagnosed case of ADHD, a thorough 
evaluation should be performed with attention to cardiac symptoms, thorough family history and a 
complete physical exam, with particular attention to cardiovascular system. There is no clear 
statement if electrocardiograms (EKG) should be done on patients with negative initial evaluation. 

Objective: To find out the role of EKG as part of pre-screening, before starting psychostimulants in 
ADHD patients. 

Methods: This was a retrospective chart and ECGs review of ADHD patients between the ages of 5 
and 15 years old, before starting psychostimulant medications, evaluated in an outpatient cardiology 
clinic. 2 groups were analyzed. Group 1 (n =418) were referred for EKG’s only. Group 2 (n = 26) 
included patients referred for any of the following: cardiac symptoms (30.8%), positive family history 
(19.2%), abnormal physical examination in primary care office (53.8%). After further evaluation 
(Echocardiogram +/- Holter monitor), patients potentially at risk of SCD in Group 1 and Group 2 were 
compared using Fisher Exact test. 

Results: In Group 1, 24 EKGs were abnormal (5.74%). 9 patients followed up for further evaluation. 3 
were found at risk for SCD. Two had Prolonged QTc and 1 had Wolf-Parkinson-White (WPW). In 
Group 2, 8 EKGs were abnormal (30.7%). One patient was found to be at risk for SCD with WPW. Risk 
of SCD in group 2 was 3.84% as compared to 0.72 % in group 1 (p > 0.05) 

Conclusion: Pre-screening EKG can be helpful in identifying ADHD patients at risk of sudden cardiac 
death in patients with negative initial evaluation. 

 

 

 

 

 

 

 

 



#133 Title: Obesity in adults with congenital heart disease 

Abstract previously submitted: Yes (AHA) 

Category: Adult Congenital Heart Disease 

Abstract text: 

Background: Obesity may be associated with greater cardiovascular morbidity in Adults with 

Congenital Heart Disease (ACHD), than in the general population. As ACHD often have exercise 

limitations, they may be predisposed to be obese. To date, however, the prevalence of obesity in 

ACHD, as compared to the general population, has not been quantified in a large American cohort. 

Our study therefore seeks to determine the prevalence of obesity (BMI ≥ 30), and morbid obesity 

(BMI ≥ 40), in a large cohort of ACHD, as compared to matched controls. 

Objective: We hypothesize that ACHD have a greater prevalence of obesity and morbid obesity than 

matched controls. 

Methods: Retrospective analysis was performed on all ACHD (identified via ICD-9 coding) seen at a 

tertiary center in 2013. CHD severity was classified as simple, complex, or unclassified, as per the 

Bethesda Conference Criteria. A control group without CHD was randomly generated matching for 

age, sex, and ethnicity. 

Results: 1,451 ACHD and 1,451 matched controls met inclusion criteria. ACHD had a lower mean BMI 

than controls (ACHD: 26.9 ±5.7 kg/m2, Controls: 27.6±6.3 kg/m2, P<0.001). ACHD had a similar 

prevalence of obesity (OR 1.04, P= 0.69), and a lower prevalence of morbid obesity (OR 0.24, 

P<0.001) than their matched peers. These relationships were not modified by stratification for simple 

versus complex congenital heart disease. 

Conclusion: This is the largest known retrospective cohort study of obesity in American ACHD. ACHD 

had an equal prevalence of obesity, but a lower prevalence of morbid obesity, than matched controls. 

Longitudinal studies are warranted to determine the cardiovascular morbidity associated with obesity 

in this vulnerable population. 

Table: see next page. 

 

 

 

 

 

 



Table 1: Demographic and clinical characteristics of adults with congenital heart disease versus 

matched controls 

Parameter ACHD (N=1451) Controls (N=1451) P 

Demographic Characteristics       

Age, years 52±20 52±20 matched 

Males, N (%) 732 (50.5%) 732 (50.5%) matched 

Caucasian, N (%) 695 (47.9%) 695 (47.9%) matched 

African American, N (%) 177 (12.2%) 177 (12.2%) matched 

Asian, N (%) 36 (2.5%) 36 (2.5%) matched 

Hispanic, N (%) 230 (15.9%) 230 (15.9%) matched 

Other/Unknown, N (%) 313 (21.5%) 313 (21.5%) matched 

Simple Congenital Heart Disease, N (%) 1007 (69.4%) - - 

Complex Congenital Heart Disease, N (%) 299 (20.6%) - - 

Unclassified Congenital Heart Disease, N (%) 145 (10.0%) - - 

Body Mass Characteristics       

BMI, kg/m2 26.9±5.7 27.6±6.3 0.001 

Underweight, N (%) 55 (3.8%) 33 (2.3%) 0.02 

Overweight, N (%) 490 (33.7%) 477 (32.9%) 0.63 

Obese, N (%) 326 (22.4%) 335 (23.1%) 0.69 

Morbidly Obese, N (%) 47 (3.2) 173 (11.9%) < 0.001 

Abbreviations- N: Number, BMI: Body Mass Index.  

 

 

 

 



#134 Title: Obesity associates with heart failure in young adults with congenital heart disease 

Abstract previously submitted: Yes (Student Research Day) 

Category: Adult Congenital Heart Disease 

Abstract text: 

Background: Adults with Congenital Heart Disease (ACHD) are a growing segment of the population, 

at elevated risk of cardiovascular morbidity and mortality. This risk increases with age, and is 

primarily attributable to congestive heart failure (CHF). To date, however, the acquired risk factors for 

CHF in young ACHD are poorly described. 

Objective: We hypothesize that acquired cardiovascular risk factors, including obesity, hypertension, 

hyperlipidemia, and diabetes mellitus, will significantly associate with CHF in young ACHD. 

Methods: Retrospective analysis was performed on all ACHD patients (identified via ICD-9 coding), 

ages 19 – 45 years old, seen at a tertiary care center in 2013. CHD severity was classified as simple, 

complex, or unclassified, as per the Bethesda Conference Criteria. 

Results: 493 ACHD patients met inclusion criteria, with 24 identified cases of CHF. CHF patients had a 

higher prevalence of obesity (p =0.003), diabetes (p < 0.001), and hypertension (p = 0.05), than 

patients without CHF. CHF was not significantly associated with complex or univentricular CHD. 

Logistic regression analysis revealed that obese ACHD had greater odds of having CHF (OR 3.29, p 

<0.01), which retained significance beyond adjustment for traditional cardiovascular risk factors (OR 

2.66, p = 0.03). Likelihood ratio testing revealed that only obesity independently predicted the odds 

of having concomitant CHF (Χ2 4.49, p = 0.03). 

Conclusion: Obesity was most associated with CHF in this cohort of 493 young ACHD. In the midst of 

the modern obesity epidemic, these results may indicate a need for improved lifestyle counseling in 

both children, and young adults, with congenital heart disease. Prospective studies are needed to 

confirm these findings. 

Table: see next page. 

 

 

 

 

 

 



Table 1: Demographic and Clinical Characteristics of Adults with Congenital Heart Disease with, and 

without, Congestive Heart Failure. 

Variable 
ACHD without CHF 

(N=469) 
ACHD with CHF (N=24) P 

Demographic Characteristics       

Age, years  (± SD) 30.8±7.8 33.8±7.2 0.03 

Male Gender, N (%) 237 (50.5%) 12 (50%) NS 

BMI, kg/m2 (± SD) 26.2±6.0 29.0±8.2 0.02 

Clinical Characteristics       

Simple CHD, N (%) 372 (79.3) 19 (79.1%) NS 

Complex CHD, N (%) 91 (19.4%) 4 (16.6%) NS 

Univentricular CHD, N (%) 6 (1.3%) 1 (4.1%) NS 

Hypertension, N (%) 30 (6.8%) 4 (16.6%) 0.05 

Hyperlipidemia, N (%) 12 (2.5%) 2 (8.3%) NS 

Diabetes Mellitus, N (%) 9 (1.9%) 3 (12.5%) <0.001 

Obesity Prevalence, N (%) 96 (20%) 11 (45.8%) 0.003 

Morbid Obesity Prevalence, N (%) 38 (8.1%) 6 (25%) 0.005 

Abbreviations- SD: Standard Deviation, N: Number, BMI: Body Mass Index, CHD: Congenital Heart 

Disease.  

 

 

 

 

 

 

 



#135 Title: Novel assessment of right ventricular systolic function in newborn pulmonary 

hypertension 

Abstract previously submitted: No 

Category: Echocardiography 

Abstract text: 

Background: Recent pediatric pulmonary hypertension (PH) guidelines recognize the difficulties in 

quantitatively assessing right ventricle (RV) systolic function, concluding that although qualitative 

assessment is inaccurate and inconsistent, it continues to play a central role in the diagnosis and 

management of PH. The novel RV apical three-chamber (3C) view may better assess the global function of 

the tripartite RV, as the RV free wall and base, which is largely assessed in the commonly used RV-focused 

apical four-chamber (4C) view and other regional methods, may be preserved in PH. 

Objective: To assess the utility of fractional area change (FAC) from RV 4C and 3C views (Figure 1) 

compared to other standard systolic functional assessment methods in newborns with PH, in light of 

recent normative data for newborn RV 4C and 3C FAC. 

Methods: Echocardiographic indices of systolic function in 14 consecutive newborns with varying severity 

of PH without congenital heart disease that could contribute to elevated pulmonary pressures were 

retrospectively compared to that of 15 consecutive normal newborns. Classification of PH severity was 

based on interventricular septal position in end-systole, patent arterial duct and oval foramen shunting, 

and Doppler interrogation of the tricuspid regurgitation jet if present. The limited available normative 

data in newborns of these various functional indices were used as a reference for identifying RV systolic 

dysfunction. All data are expressed in mean ± SD or as percentages. 

Results: Newborns with PH (n=14) had a mean age of 3 days (range 0-7 days) at a mean gestational age of 

35.3 weeks. Normal newborns (n=15) had a mean age of 2.8 days (range 0-8 days) at a mean gestational 

age of 39.1 weeks. RV systolic dysfunction was identified in a significant proportion of newborns in the PH 

cohort by RV FAC from 4C, 3C, and biplane (averaged RV 4C and 3C FAC) compared to normal RV FAC in all 

newborns in the normal cohort. The identification of RV systolic dysfunction was even more significant in 

the sub-analysis of patients with moderate to severe PH (n=7). Tricuspid annular plane systolic excursion 

(TAPSE), TAPSE indexed to body surface area, and S’ showed no significant difference in identifying RV 

systolic dysfunction. Tei index, an indicator of both systolic and diastolic dysfunction, suggested abnormal 

values in the sub-analysis of moderate to severe PH, however the sample size of patients who had tissue 

Doppler imaging available was limited (Table 1). 

Conclusion: Echocardiographic RV 4C, 3C and biplane FAC hold promise in identifying global RV systolic 

dysfunction in newborns with PH, possibly being more sensitive than the commonly used regional 

methods. 

Table & Figure: see next 2 pages. 



Table 1. Comparison of echocardiographic indices of systolic function in newborns with pulmonary 

hypertension to those with normal echocardiograms. 

 PH 
(n=14) 

Moderate to Severe 
PH  

(n=7) 

Normal  
(n=15) 

RV 4C FAC (%) 35.6 ± 14.2 
p=0.2 

25.7 ± 10.3 
p=0.0002 

41 ± 4.9 

RV 4C FAC 
abnormal 

0.3 ± 0.5 
p=0.02 

0.5 ± 0.2 
p=0.001 

0 ± 0 

RV 3C FAC (%) 35.3 ± 10.7 
p=0.1 

28.4 ± 9.2 
p=0.002 

40.5 ± 5.8 

RV 3C FAC 
abnormal 

0.5 ± 0.5 
p=0.003 

0.9 ±0.4 
p=0.0001 

0 ± 0 

RV biplane FAC (%) 35.5 ± 12.3 
p=0.15 

27 ± 9.7 
p=0.0003 

40.8 ± 4.8 

RV biplane FAC 
abnormal 

0.4 ± 0.5 
p=0.01 

0.7 ± 0.5 
p=0.0001 

0 ± 0 

TAPSE mean (cm) 0.8 ± 0.2 
p=0.19 

0.7 ± 0.1 
p=0.001 

1 ± 0.2 

TAPSE abnormal 0.2 ± 0.4 
p=0.1 

0.1 ± 0.4 
0.2 p=0.2 

0 ± 0 

TAPSE/BSA (cm/m2) 4.5 ± 1.4 
p=1 

4.4 ± 1.6 
p=0.8 

4.5 ± 0.9 

Tei index 0.8 ± 0.5 (n=6) 
p=0.1 

1.1 ± 0.6 (n=3) 
p=0.01 

0.5 ± 0.1 (n=11) 

Tei index abnormal 0.3 ± 0.5 (n=6) 
p=0.3 

0.7 ± 0.6 (n=3) 
p=0.04 

0.1 ± 0.3 (n=11) 

S’ mean (cm/s) 6 ± 2 (n=6) 
p=0.8 

5 ± 2 (n=3) 
p=0.2 

6 ± 1 (n=11) 

BSA, body surface area; FAC, fractional area change; PH, pulmonary hypertension; RV, right ventricle; 

SD, standard deviation; TAPSE, tricuspid annular plane systolic excursion; 3C, three-chamber; 4C, 

four-chamber. 

 



 

Figure 1. (A) Echocardiographic 2D right ventricle (RV)-focused apical four-chambered view, 

visualizing the RV lateral wall, RV inflow, and a portion of the RV apex. (B) The novel RV apical three-

chambered view, similar to the right anterior oblique subcostal view, visualizing the RV inferior and 

anterior walls, along with portions of all three components of the RV chamber; the inflow, apex and 

outflow. AAo, ascending aorta; LV, left ventricle; MPA, main pulmonary artery; PV, pulmonary valve; 

RA, right atrium; TV, tricuspid valve. 


