
B52 Abstracts Journal of the American Society of Echocardiography
June 2018

Poster Session 1 (P1) Sunday, June 24, 2018

P1-114
Mortality from Aortic Stenosis Across the Spectrum of Severity: 
Analysis of Big Data from the National Echo Database of Australia 
(NEDA)
Geoff  Strange1, Simon Stewart2, David Celermajer3, Tom Marwick4, Greg Scalia5, 
David Prior6, Marcus Ilton7, David Playford1. 1University of Notre Dame, 
Fremantle, Australia; 2University of Adelaide, Adelaide, Australia; 3University 
of Sydney, Sydney, Australia; 4Baker IDI, Melbourne, Australia; 5University 
of Queensland, Queensland, Australia; 6University of Melbourne, Melbourne, 
Australia; 7Royal Darwin Hospital, Darwin, Australia
Background: Echocardiography (echo) is pivotal in evaluation of aortic valve gradients. 
We evaluated prognostic implications of the full spectrum of aortic stenosis severity in a 
large patient cohort, matched with mortality data. Methods: NEDA is a vendor-agnostic 
cloud-based database, containing echo measurement data (1997 -2017) from laboratories 
(N=10) across Australia (currently >530,000 Echos). Data linkage to the National Death 
Index (NDI) provided survival status on each induvial from the last recorded echo to a 
census date in October 2017. Data were available from 352,844 individuals comprising 
186,820 men (60.8±18.0 yrs) and 166,024 women (60.9±19.2 yrs) with a mean follow 
up of 5.4 years per person and 63,142 fatal events. Results: Overall, a peak aortic valve 
velocity (AVvel) was recorded in 278,955 patients, demonstrating a J-shaped mortality 
pattern with highest age- and sex-adjusted risk profi le in those individuals (n=52,010) 
in the upper quintile (> 1.8 m/s and mean aortic gradient of 13mmHg); HR=1.29 (95% 
CI 1.25-1.32, p<0.001) relative to the lowest quintile. 1- and 5-year mortality was 5.0% 
and 14.9% in the lowest vs 9.2 and 28.1% in the highest (p<0.0001) quintile, respectively. 
Th ose cases in the upper quintile were then further examined for survival against 
increasing gradients (n=44,340). Aft er adjusting for age, gender and ejection fraction, 
the mortality risk plateaued at a threshold of a mean gradient ≥30.9±1.3mmHg (AVvel > 
3.71±0.26m/s), with an adjusted HR=0.94(95% CI 0.82-1.08, p=0.4) compared with those 
in the upper quintile of that group (mean gradient 59.9±9.4mmHg, AVvel 4.96±0.47m/s). 
1- and 5-year mortality profi les were equivalent for those with mean aortic pressure 
gradients 20-30mmHg (10.9%, 32.6% respectively), 30-40mmHg (11.8%, 33.0%) and 
>40mmHg (13.7%, 34.5%). Conclusion: Aortic stenosis is associated with signifi cant 
mortality across the spectrum of severity, including mild disease. Th ere is no discernible 
diff erence in survival between “moderate” and “severe” aortic stenosis.
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The Association of Echocardiographic Surveillance of Valvular 
Heart Disease with Different Sociodemographic Groups
Varsha K. Tanguturi, Vijeta Bhambhani, Michael Picard, Katrina Armstrong, 
Jason H. Wasfy. Massachusetts General Hospital, Boston, MA
Background: Clinical outcomes of patients with valvular heart disease vary across 
sociodemographic groups. Diff erences in frequency of trans-thoracic echocardiogram 
(TTE) surveillance may contribute to diff erences in clinical outcomes. We hypothesized 
that sociodemographic factors were associated with appropriately timed surveillance 
imaging for aortic stenosis (AS), mitral regurgitation (MR), and aortic insuffi  ciency 
(AI). Methods: We linked records of all TTEs from 2001-2016 ordered at a large 
echocardiographic laboratory to demographic patient data and selected patients who were 
likely to have had TTEs performed for surveillance of AS, AI, or MR. Time intervals were 
calculated between sequential TTEs for a given patient, and the binary outcome variable 
was defi ned as receipt of a TTE within the guideline-recommended interval for the most 
severe valve disease noted in the index TTE. Logistic regression was used to determine 
the association of race/ethnicity, gender, and insurance status with the likelihood of 
receiving a TTE within the appropriate interval. Results: Our study cohort comprised 
130,725 TTEs, representing 42,289 unique patients. Non-Hispanic black patients were 
signifi cantly less likely to receive appropriate TTE surveillance than white patients, with 
an odds ratio (OR) of 0.74 (95% CI 0.66-0.83; p <0.0001), as were women OR 0.90 (95% 
CI 0.86-0.95; p <0.0001) when compared to men. Medicaid patients were also less likely 
to receive appropriate TTE surveillance than Medicare patients (OR 0.85; 0.75-0.96; p = 
0.0095). In addition, older patients were also signifi cantly less likely to receive appropriate 
TTE surveillance when compared to younger patients with OR 0.45 (95% CI 0.31-0.66; 
p <0.0001) for those 61-70 years old, OR 0.39 (95% CI 0.26-0.57; p < 0.0001) for those 
71-80 years old, and OR 0.31 (95% CI 0.21-31; p<0.0001) for those 81-90 years old when 
compared to those 18-20 years old. Conclusions: Older, black, female patients, as well as 
patients on Medicaid, are less likely to receive appropriate TTE surveillance for valvular 
disease. Th ese results provide targets for care improvement strategies and suggest the 
need for further investigation into the clinical consequences of delayed surveillance for 
specifi c sociodemographic groups.
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Flow Reversal in the Aorta in the Absence of Aortic Regurgitation 
in Patients Undergoing TAVR
Holly Diglio, Shumin Gao, Lillian Aldaia, Konstantinos Koulogiannis, 
Leo Marcoff , Seth Uretsky, Linda Gillam. Atlantic Health System, Gagnon 
Cardiovascular Institute, Morristown, NJ
Background: Flow reversal in the descending thoracic aorta (DTA) is incorporated 
into both American Society of Echocardiography (ASE) and European Association of 
Echocardiography (EAE) guidelines for the echocardiographic assessment of native valve 
aortic regurgitation (AR). Prominent holodiastolic reversal (ASE) or holodiastolic fl ow 
reversal with an end-diastolic velocity ≥ 20 cm/s (EAE) support the diagnosis of severe 
AR as does fl ow reversal in the abdominal aorta (AAo). Th ese approaches have been 
extrapolated to the assessment of AR in elderly patients undergoing transcatheter aortic 
valve replacement (TAVR) although guidelines recognize that reduced aortic compliance 
may limit the specifi city of these fi ndings. We hypothesized that aortic fl ow reversal may 
be false positively present in patients undergoing TAVR in the absence of AR, impacting 
its use in assessing post TAVR AR. Methods: We prospectively evaluated the prevalence 
and degree of fl ow reversal in the DTA and AAo in 101 consecutive pts (71 following 
exclusions for inadequate DTA fl ow signal) with severe aortic stenosis and no more than 
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trace AR undergoing TAVR screening. DTA PW Doppler fl ow was recorded just distal 
to the left  subclavian from a suprasternal view with AAo fl ow recorded from a subcostal 
view, aligning the echo beam with fl ow. Filters were optimized to detect low velocities 
with fl ow reversal defi ned as unidirectional fl ow ≥10cm/s. Th e degree of fl ow reversal 
was quantitated by its duration (%diastole) and the presence of end-diastolic velocity ≥ 
20 cm/s. All measurements were averaged over 3 beats during off -line review. Analyzable 
and adequately aligned AAo fl ow signals were available in 28/71 subjects. Results: Values 
presented as mean±SD. Age was 82±9y, 52% male. BP was 126±17/69±9 mmHg with 
11(16%) pts having BP ≥140/90. Some degree of fl ow reversal was present in the DTA and 
AAo in 71 (95%) and 12 (42%) respectively with fl ow reversal occupying 42±25% and 25% 
±25% diastole respectively. Holodiastolic regurgitation in the DTA and AAo occurred 
in 42 and 12% pts respectively. Holodiastolic fl ow reversal with end-diastolic velocity 
≥20cm/sec in the DTA and AAo occurred in 15% and 5% pts respectively. Conclusions: 
Flow reversal in the DTA and, less commonly, the AAo is present in patients undergoing 
TAVR even in the absence of AR. If this marker is to be used in this elderly population, 
a baseline determination of its presence before TAVR, when there is no signifi cant AR, 
must be performed. It should be used in the post TAVR assessment of AR only if it is 
absent or of short duration at baseline.
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Assimilated LVEF: Combining Human Intuition with Machine 
Measurement for Sharper Estimates of Left Ventricular Ejection 
Fraction and Stronger Association with Outcomes
Th omas McAndrew1, Bjorn Redfors1, Aaron Crowley1, Yiran Zhang1, Maria 
C. Alu2, Matthew T. Finn2, Ariel Furer1, Shmuel Chen1, Geraldine Ong3, Dan 
Burkhoff 1, Ori Ben-Yehuda1, Wael A. Jaber4, Rebecca T. Hahn2, Martin B. Leon2,1. 
1Cardiovascular Research Foundation, New York, NY; 2Columbia University 
Medical Center, New York, NY; 3Quebec Heart & Lung Institute, Quebec, QC, 
Canada; 4Cleveland Clinic, Cleveland, OH
Background: Variability in LVEF measurement can complicate reproducing statistical 
fi ndings from one analysis to another. A trained cardiologist’s visual estimate of LVEF 
can manage inconsistent image quality and may result in clearer estimates than the more 
sensitive Simpson’s biplane method. In this analysis, we sought to reduce measurement 
error by fusing the cardiologist‘s visual estimate of LVEF with Simpson‘s biplane method. 
We hypothesize this assimilated LVEF will better correlate with clinical outcomes. 
Methods: We studied patients from the PARTNER-2A Trial, an intermediate risk cohort 
with aortic stenosis treated with bioprosthetic aortic valves, who have both visual and 
Simpson‘s biplane estimates of LVEF analyzed by a single core lab. We apply Bayesian 
techniques to average a patient‘s visual LVEF and Simpson’s LVEF measurements 
with weights related to their respective precision to estimate a patient‘s true LVEF. 
Th is assimilated LVEF measurement LVEF draws accuracy from Simpson’s LVEF and 
consistency from the visual LVEF, reducing measurement error. Results: Assimilating the 
cardiologist‘s visual estimate with Simpson’s biplane estimate, we can reduce variability by 
9.98% in patients with visual LVEF < 35%, by 8.89% in patients between 35% and 50%, 
and by 11.72% in patients above 50%. Aft er accounting for LVEF‘s measurement error, 
we fi nd a clearer association (compared to Simpson’s biplane) between diminished LVEF 
and an increased rate of 1 year death, rehospitalization, and major stroke. Th e assimilated 
LVEF‘s hazard ratio relates decreasing LVEF and increasing hazards of 1-year death, 
stroke, and rehospitalization more confi dently than Simpson‘s or visually estimated LVEF 
(FIGURE). We fi nd a 5% increase in assimilated LVEF corresponds to a HR (95% credible 
interval) of 1.078 (1.070,1.087) versus 1.075 (1.064, 1.087) for 5% increase in Simpson’s 
LVEF and 1.054 (1.031, 1.077) for 5% increase in visual LVEF. Th e assimilated LVEF‘s 
smaller credible interval represents a more certain and reproducible relationship between 
LVEF and clinical outcomes. Conclusions: Combining visual estimates and machine 
calculation of LVEF, we reduce reproducibility errors in LVEF measurement and improve 
the association between LVEF and a composite of death, stroke, and rehospitalization at 
1 year.
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Echocardiographic Indices of Right Ventricular Function 24-hours 
post MitraClip Repair
Sati Patel, Aaron M. Wolfson, Jina Sohn, Vivian Y. Mo, Ray V. Matthews, David 
M. Shavelle, Andrew J. Yoon. University of Southern California, Los Angeles, CA
Background: Percutaneous mitral valve repair (PMVR) is a safe and eff ective alternative 
to surgery in individuals with severe mitral regurgitation (MR) and high surgical risk. 
Invasive methods such as cardiac catheterization or transesophageal echocardiogram 
immediately post PMVR are generally used for evaluating procedural success. 
Transthoracic echocardiography (TTE) allows for a non-invasive evaluation of wake-
state hemodynamics. Post PMVR indices of right ventricular (RV) function on TTE are 
of particular interest as they bear prognostic relevance and are markers of procedural 
success. No prior study has evaluated these RV indices by TTE performed 1-day post 
procedure. In this retrospective study, we evaluated TTEs 1-day post PMVR for the 
presence, or lack thereof, of RV functional changes in relation to procedural success 
or failure. Methods: TTEs of 36 consecutive patients with severe, degenerative MR at a 
single institution were reviewed pre PMVR and 1-day post PMVR. Procedural success 
was defi ned as post procedural MR grade of ≤2+ (success) or >2+ (failure). Means of 
echocardiographic indices were compared using paired and independent t-tests. Results: 
28 patients had procedural success, and 8 patients had procedural non-success. In 
successful PMVR, post procedural pulmonary velocity acceleration time was signifi cantly 
increased (0.090 vs 0.071 s, p=0.034). Th ere were also signifi cant post PMVR decreases 
in both mean left  ventricular (LV) septal e’ velocity (5.79 vs 4.38 cm/s, p=0.007) and LV 
lateral e’ velocity (9.06 vs 5.39 cm/s, p= 0.002) in successful procedures. Between groups, 
post PMVR tricuspid lateral annular systolic velocity (S’) was signifi cantly diff erent 
(10.3 cm/s in successful vs 6.2 cm/s in unsuccessful, p=0.045). Additionally, post PMVR 
RV ejection time decreased in procedural success compared to non-success (-0.021s 
vs. +0.051s, p=0.034). Conclusion: Signifi cant changes in TTE derived indices of RV 
function were seen as early as 1-day post PMVR. Our study suggests there are immediate 
hemodynamic consequences following procedural success or failure on RV function. 
Further studies may indicate the long-term prognostic value of these post-procedural 
RV indices.

Successful PMVR Unsuccessful PMVR

Pre (n=28) Post p value Pre (n=8) Post p 
value

Post PMVR 
comparison 
(p value)*

LV Septal E’ 
(cm/s) 5.79 ± 2.10 4.38 ± 

1.78 0.007 5.8 ± 3.07 5.15 
±1.25 NS NS

LV Lateral E’ 
(cm/s) 9.06 ± 3.59 5.39 ± 

2.40 0.002 11.11 ± 
3.90

8.78 ± 
2.56 NS 0.05

PVAT (ms) 0.07 ± 0.03 0.09 ± 
0.03 0.016 0.07 ± 

0.03
0.06 ± 
0.02 NS NS

RV S’ (cm/s) 10.17± 2.89 10.29 ± 
2.12 NS 5.85 ± 

2.51
6.18 ± 
2.41 NS 0.045

RV Isovolemic 
acceleration 
(cm/s2)

245.3 ± 
237.80

299.39 ± 
222.23 NS 266.9 ± 

226
218.08 
±84.70 NS NS

Mean pulmonary 
arterial pressure 57.6 ± 12.14 64.13 ± 

6.61 NS 63.3 ± 
3.69

69.5 ± 
4.15 NS NS

RV Fractional 
Area Change (%) 0.34 ± 0.18 0.36 ± 

0.11 NS 0.32 ± 
0.14

0.37 ± 
0.05 NS NS

* Comparison of post procedural indices in successful vs unsuccessful groups

NS- non signifi cant
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Prosthesis-to-LVOT Index: An Echocardiographic Predictor 
of Pacemaker Implantation After Transcatheter Aortic Valve 
Replacement
Martin Miguel I. Amor, Sonia Henry, Bruce Rutkin. North Shore University 
Hospital, Manhasset, NY
Background: Conduction abnormalities leading to permanent pacemaker (PPM) 
implantation are among the most common complications following transcatheter 
aortic valve replacement (TAVR). We hypothesized that a larger implanted prosthetic 
valve size relative to the left  ventricular outfl ow tract (LVOT) diameter leads to greater 
compression of the cardiac conduction system. We aim to assess whether the ratio 
between the prosthetic valve size and LVOT diameter can aid in identifying patients at 
risk for PPM implantation aft er TAVR. Methods: We retrospectively reviewed 392 out of 
508 consecutive patients who underwent TAVR at our institution from 2014 to 2016. We 
excluded patients who had pre-existing pacemakers and who underwent valve-in-valve 
procedures. Prosthesis-to-LVOT index was calculated as [valve size/LVOT diameter]. 
LVOT diameter was measured from the preoperative transthoracic echocardiogram. 
Results: A total of 98/392 patients (25%) required PPM implantation aft er TAVR. Th e 
most common indication for PPM was complete heart block (53/98, 54.08%). Using 
receiver operating characteristics (ROC) curve analysis, a prosthesis-to-LVOT index 
of 1.30 was found to be a strong predictor of PPM implantation (sensitivity = 83.9%, 
specifi city = 79.5%, AUC = 0.840, p < 0.001). On multivariate analysis (adjusting for pre-


