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624  FIGURES

625

626

627  Figure 1: Schematic of Study Design and Model Architecture. (A) Schematic of training and
628 testing design. STROBE diagram showing initial patient selection and filtering at each data
629 processing stage (with primary outcome rates shown). Pins of origin countries for outside
630 patients inset. (B) Schematic of EchoFocus-CHD architecture and classification targets.

631 Abbreviations: transthoracic echo (TTE).
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633 Figure 2: EchoFocus-CHD Performance to Predict Individual Critical CHD Lesions.
634 Performance of EchoFocus-CHD to predict individual critical CHD lesions evaluated using the
635 internal (blue) and overall external (orange) test cohorts using receiver operating curves. Dotted
636 line represents chance. 95% confidence intervals are computed using bootstrapping.

637 Abbreviations: true positive rate (TPR); false positive rate (FPR); double outlet right ventricle
638 (DORV); transposition of the great arteries (TGA); hypoplastic left heart syndrome (HLHS);
639 tetralogy of Fallot (TOF); atrioventricular canal defect (AVCD); coarctation of the aorta (CoA);
640 total anomalous pulmonary venous connection (TAPVC).
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Figure 3: EchoFocus-CHD Performance to Predict the Composite Critical CHD Outcome.
Performance of EchoFocus-CHD to predict the composite critical CHD outcome evaluated in the
overall cohort (left) and infant subgroup (right) using the internal (blue), overall external
(orange), external US (green), and external international (red) cohorts using receiver operating
curves. Dotted line represents chance. 95% confidence intervals are shown using bootstrapping.
Abbreviations: true positive rate (TPR); false positive rate (FPR); United States (US).
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650  Figure 4. Expert Adjudication of Discrepant Cases. Expert adjudication was performed on 50
651 internal and 50 external discrepant test cases. (A) Stacked bar plot showing the proportion of
652 cases classified as no critical CHD (blue), critical CHD (amber), indeterminate due to poor
653 image quality (gray), and indeterminate due to evolving physiology requiring follow-up
654 (yellow). P-value obtained via Fisher’s exact test. (B) Heatmap displaying study-level

655 classifications assigned by each expert adjudicator; inter-rater agreement, assessed using
656 Cohen’s «, is inset. Abbreviations: congenital heart disease (CHD); false negative (FN); false
657 positive (FP).

658
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660 Figure 5. Expert Review of EchoFocus-CHD Model Attention for Diagnosing Critical
661  CHD. (A) Radar plots of selected views in top 10 clips for hypoplastic left heart syndrome (left)
662 and tetralogy of Fallot (right) for internal (blue) and external (red) studies. (B) Diagnostic
663  accuracy of top EchoFocus-CHD selected clips. Stacked bar plots show the proportion of studies
664 in which an expert imager could identify hypoplastic left heart syndrome (left) and tetralogy of
665 Fallot (right) from the top 5 and top 10 clips selected by the model. P-values obtained via
666 Fisher’s exact test. Abbreviations: pulmonary artery (PA).
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668 Figure 6: Retraining EchoFocus-CHD on Broader Dataset Improves Performance to
669 Predict Critical CHD. Performance of retrained EchoFocus-CHD model to predict (A) the
670  composite critical CHD outcome and (B) individual critical CHD outcomes on the internal (blue)
671 and external international (red) cohorts using receiver operating curves. Dotted line represents
672 chance. 95% confidence intervals are computed using bootstrapping.
673 Abbreviations: true positive rate (TPR); false positive rate (FPR); double outlet right ventricle
674 (DORYV); transposition of the great arteries (TGA); hypoplastic left heart syndrome (HLHS);
675 tetralogy of Fallot (TOF); atrioventricular canal defect (AVCD); coarctation of the aorta (CoA);
676 total anomalous pulmonary venous connection (TAPVC).
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