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Machine Learning Detection of Rheumatic Heart Disease with Focus on Aortic
Regurgitation by Echocardiography
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Okello®, Andrea Beaton®, Marius George Linguraru', Craig Sable’. 'Children’s National
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°Oshner Children's Hospital, Jefferson, LA

Background: Detection of subclinical rheumatic heart disease (RHD) by echocardiogra-
phy allows early intervention with secondary prophylaxis and prevents morbidity and
mortality. Previous work by our team demonstrated high accuracy of 92% for artificial in-
telligence (AI) driven detection of RHD-related mitral regurgitation (MR), which repre-
sents 85% of subclinical RHD. We aim to further refine our algorithm for automated
detection of RHD by adding detection of aortic regurgitation (AR). Methods: We devel-
oped a two-step deep learning model in Python , consisting of: (1) view identification
and (2) AR-based RHD detection. In Step 1, the first frame of each cine-loop is analyzed
to identify parasternal long axis color Doppler views focused on the aortic valve (AV-
PLAX). In Step 2, we developed a deep learning model to simultaneously detect RHD based
on the presence of AR during diastole. Independent testing was performed, and model per-
formance was further evaluated using 5-fold cross-validation with an 80:20 train-
validation split and assessed for accuracy, sensitivity, and specificity. Results: The model
was trained and evaluated using 362 PLAX cine-loops from pediatric patients from
Uganda obtained during RHD screening between 2018 and 2020, consisting of 181 AR
cases and 181 control cases (302 from Standard portable device and 60 from hand-held
portable machines). Independent testing was performed on 368 images, 45 from AR cases
and 323 from control cases (354 from standard portable machine and 14 from hand-held
machine). For view identification, we achieved 99% accuracy, sensitivity, and specificity on
the test set and 98% accuracy, 97% sensitivity, and 99% specificity on the validation set. For
RHD detection, we achieved an average accuracy of 94.8%, with a sensitivity of 82.2% and a
specificity of 96.6%. The positive predictive value is 77% and negative predictive value is
97.5%. Across cross-validation folds, the model achieved a mean accuracy of 97.4% *
0.7%, a mean sensitivity of 84.5% * 2.9%, and mean specificity of 98.6% * 0.9%.
Conclusions: Our model achieved high accuracy for AR detection. Future work includes
integrating AR detection with prior work on Al-driven MR detection to develop a com-
plete automated RHD detection tool that can be applied to low-resource settings on
hand-held echocardiograms.

PC1-18

Evaluation of False Negative Al Classification in ATTR Cardiac Amyloidosis
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Background: Artificial intelligence (AI) assisted echocardiographic analysis is a novel and
rapidly evolving approach being developed as a scalable, cost-effective screening tool for
cardiac amyloidosis. However, Al performance across amyloid subtypes and diverse clin-
ical cohorts, particularly factors contributing to false negative classification, remains poorly
understood. Methods: In this multicenter, multinational study, developing Al software
was applied to transthoracic echocardiograms from patients with confirmed transthyretin
(ATTR) cardiac amyloidosis. Studies were categorized as true positive or false negative
based on an Al-generated score threshold (>0.8 positive, <0.2 negative). Baseline demo-
graphic, clinical, biomarker, and comprehensive echocardiographic parameters were
compared between groups. Results: Among 360 ATTR echocardiograms, 241 were
correctly classified as true positive and 55 were false negative, and 64 were indeterminate
which were excluded. Although multiple variables demonstrated nominal differences, no
single demographic, clinical, biomarker, or echocardiographic parameter reliably distin-
guished true positive from false negative cases. Key echocardiographic features tradition-
ally associated with cardiac amyloidosis, including wall thickness, global longitudinal
strain, apical sparing ratios, and myocardial contraction indices, were not significantly
different between groups. Clinical factors such as age and cardiac biomarkers did not
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explain AI misclassification. Baseline characteristics comparing true positive and false
negative ATTR cases are shown in Table 1. Conclusion: In patients with ATTR cardiac
amyloidosis, false negative Al classification could not be explained by echocardiographic
features or basic clinical variables alone. These findings demonstrate potential areas for
enhancing screening methods. Future research is needed to determine if integrating clin-
ical red-flag indicators such as bilateral carpal tunnel syndrome, autonomic dysfunction,
neuropathy, and spinal stenosis may improve detection and reduce false negatives in
screening protocols.
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An Explainable Machine Learning Model for Noninvasive Diagnosis of Right
Ventricular Myocardial Fibrosis in End-Stage Heart Failure Patients
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Background: Right ventricular myocardial fibrosis (RVMF) is a prominent feature in end-
stage heart failure, and its assessment depends on invasive endomyocardial biopsy. This
study aims to develop an interpretable machine learning model based on three-
dimensional speckle-tracking echocardiography (3D-STE) for the noninvasive assessment
of RVMF, with histopathology as the gold standard. Method: This study prospectively
included 149 end-stage heart failure patients who received heart transplantation as the
development cohort, and 20 patients for prospective validation. Patients were divided
into mild, moderate, and severe RVMF groups according to histopathology. We developed
machine learning models by integrating clinical characteristics, conventional echocardio-
graphic parameters, and 3D-STE parameter. The SHapley Additive exPlanations (SHAP)
method was employed for model interpretability. A simplified model was developed using
the top three noninvasive parameters to enhance clinical applicability. We further evalu-
ated the agreement between 3D-STE and cardiac magnetic resonance feature tracking
(CMR-FT) model. Results: The random forest model integrated 3D-STE parameter
achieved superior performance on the test set, with an AUC of 0.94 (95% CI: 0.87,
0.99), sensitivity of 0.77 (95% CI: 0.60, 0.90), and specificity of 0.88 (95% CI: 0.80, 0.95).
SHAP analysis revealed that 3D-RVFWLS was the most influential predictor, followed
by mean pulmonary arterial pressure, three-dimensional right ventricular ejection frac-
tion, and age. The simplified model using 3D-RVFWLS, three-dimensional right ventric-
ular ejection fraction, and age maintained robust performance with an AUC of 0.91 (95%
CI: 0.83, 0.98). The random forest model integrating 3D-STE parameter achieved compa-
rable performance to that with CMR-FT in assessing mild, moderate, and severe RVMF
(DeLong test, P = 0.801, 0.859, and 0.809). For prospective validation, the full and
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Artificial Intelligence-Assisted Automatic View Positioning (AutoVue) Significantly
Improves Workflow Efficiency in  Three-Di ional Tr phageal

Echocardiography Guidance of Structural Interventional Procedures
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Background: Transesophageal echocardiographic (TEE) guidance of structural interven-
tional procedures necessitates repeated, time-consuming manual manipulation of three-
dimensional multiplanar reformation views to obtain standard anatomical planes. This in-
troduces operator-dependent variability and extends procedure time. We developed
AutoVue, an artificial intelligence-assisted tool for automatic view positioning, and evalu-
ated its impact on workflow efficiency and accuracy based on an expert-derived gold stan-
dard. Methods: Three structural echocardiographers analyzed 52 three-dimensional TEE
datasets to obtain 6 standard views (aortic valve (AV), mitral valve (MV), tricuspid valve
(TV), left atrial appendage (LAA)) (Figure, left panel). Each view was acquired using: (1)
fully manual positioning, and (2) AutoVue -assisted positioning with optional refinement.
Time-to-completion and number of user interactions were recorded. AutoVue accuracy
was assessed by comparing automated positions to expert-defined reference standards us-
ing center distance (mm) and angular deviation (°). Results: AutoVue significantly
reduced positioning time from 72.5+37.8s to 24.6+26.2s (66% reduction, p<0.001) and
user interactions from 12.8+7.7 to 6.2%6.5 (51% reduction, p<0.001) (Figure top right).
Benefits were consistent across all views, with greatest time savings for LAA (73%) and
TV (72%). Individual analysis showed 95% of cases improved with AutoVue. AutoVue ac-
curacy (center: 6.5+0.9mm; angle: 15.8+3.3°) was within manual inter-observer vari-
ability (11.0mm and 24.1°) (Figure bottom left). Inter-observer agreement improved 45-
76% when using AutoVue versus manual positioning. For 78% of images AutoVue errors
were below manual inter-observer variability. Conclusion: Artifical intelligence-based
automatic view positioning reduces three-dimensional TEE workflow time by two-thirds
while maintaining accuracy within inter-observer variability of manual manipulation.
This technology has potential to improve clinical efficiency and standardization in image
acquisition and structural procedure guidance.
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Advancing Neighborhood Cardiovascular Health through Outreach and Risk
Screening: The ANCHOR Trial
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Background: Valvular and structural heart disease (VHD/SHD) disproportionately affect
racial and ethnic minorities and individuals of lower socioeconomic status in the United
States (US). These individuals also experience reduced access to transcatheter valve ther-
apies such as transcatheter aortic valve replacement (TAVR) and transcatheter edge-to-
edge mitral repair (TEER), leading to delayed treatment and worse outcomes. Early iden-
tification of occult VHD and SHD in these communities may improve access to timely, life-
saving care. Point-of-care echocardiography (POCE) enhances detection of VHD and
SHD beyond auscultation and can be deployed in community settings; however, its role
in screening for VHD/SHD and addressing health disparities in the US remains unex-
plored. Northern Virginia contains geographically defined communities with high social
vulnerability and markedly lower age-adjusted rates of TAVR and TEER despite proximity
to tertiary cardiac care, underscoring the need for innovative, community-based screening
strategies. Methods: A regional needs assessment identified Northern Virginia commu-
nities with high 30-day heart failure readmission rates, low TAVR and TEER utilization,
and elevated rates of critical limb amputation (Figure 1). An advanced cardiovascular
(CV) screening clinic was established within a primary care site in a high-risk community.
Asymptomatic adults with CV disease risk factors were referred. Patients underwent CV
screening with artificial intelligence-enhanced POCE to assess for occult VHD and
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SHD. Ankle-brachial indices and electrocardiograms were obtained. In-person medical in-
terpreters were available. Results: Forty-six patients were screened during fiscal year 2025;
43% were female, and 93% reported a primary language other than English. Clinically sig-
nificant CV pathology was identified in 31% of patients, prompting cardiology referral.
Conclusion: In communities with a disproportionate burden of cardiovascular disease,
advanced CV screening using Al-enhanced POCE is a feasible and effective strategy for
identifying occult cardiovascular disease and may bridge gaps in cardiovascular health eq-
uity. We have doubled our capacity at this clinic for fiscal year 2026 and are expanding
these services to a second high-risk community.
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Exploring a Solution for the Quantification of Eccentric Mitral Regurgitation Jets
Using Three-Dimensional Echocardiography
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Background: The 2D proximal isovelocity surface area (2D-PISA) method for assessment of
mitral regurgitation (MR) severity is known to be unreliable in the quantification of eccentric
MR jets because of a hemispherical flow convergence assumption and poor alignment of
Doppler and flow direction. A recently developed tool based on 3D color Doppler echocar-
diography quantifies regurgitant volume (RV), regurgitant fraction (RF), and effective regur-
gitant orifice area (EROA) throughout the cardiac cycle and was designed to eliminate these
assumptions (Figure, bottom row). We hypothesize that this new method may better quantify
eccentric MR than 2D-PISA. Accordingly, this study aims to compare RV, RF and EROA ob-
tained from 2D-PISA to that obtained from 3D echocardiography in these patients. Methods:
We conducted a pilot study in 17 patients with severe eccentric MR (age=69+13, 53% male)
undergoing transesophageal echocardiography. Exams included 3D color acquisitions in
which the color sector was optimized to capture the entire antegrade and retrograde flow
past the mitral valve. RV, RF and EROA were calculated via 2D-PISA and mitral inflow stroke
volume, as well as frame-by-frame across the cardiac cycle with a novel semiautomated 3D
echocardiographic software (3D Auto-CFQ, Philips, Germany). Results: Within the cohort,
14/17 patients had flail posterior segments; the remaining 3 had malcoaptation, anterior
segment prolapse, and posterior perforation. RV and EROA calculated by 2D-PISA was
significantly larger than RV and EROA calculated by 3D echocardiography. RF was signifi-
cantly larger when calculated by 3D echocardiography than by 2D-PISA. RF by 2D-PISA
identified 12/17 as mild, 4/17 as moderate, and 1/17 as severe MR while 3D echocardiography
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