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Background: Vectorcardiography (VCG)
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» VCG ~100 years old
> 3D voltage in x,y,z axes
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Background: Transformed VCG CNN

12-Lead ECGs Single Lead ECG Transformed =

Vectorcardiograms = puwesws

CNN12-LECG

o~

VCG

eural

7
ork

NN

Sinus Rhythm and Atrial ”Flutter Classification
CNN Single Lead ECG Vectorcardiogram 12 Lead ECG
Lead | from R it '!II{U :

12-Lead ECG

Kappa= 0.586 Kappa=0.799
oge AFL-CNN EP Panel AFL-CNN EP Panel
3 Classifications for:
Sens 94.1% (90.2-97.5) 69.4% (66.1-72.6) Sens 97.3% (94.4-99.4) Sens | 97.2%(94.3-99.3) | 91.1% (88.4-93.6)
Si ngle Lead ECG Spec 98.0% (96.4-99.1) 92.9% (91.9-93.9) Spec 99.2% (98.5-99.8) Spec | 99.2% (98.4-99.8) | 98.0% (97.4-98.6)
1 2— Laad ECG PPV 98.5% (96.5-1.00) 98.7% (97.6-99.5) PPV 100% (100.0-100.0) PPV | 100% (100.0-100.0) | 99.8 (99.5-100.0)
J VCG NPV 96.9% (94.6-98.6) 91.8% (90.8-92.8) NPV 98.7% (97.5-99.7) NPV | 98.7%(97.5-99.7) | 96.9% (96.0-97.7)
# H szoi F1 96.2% (93.6-98.4) 77.8% (74.2-80.9) F1 98.6% (97.0-99.7) F1 98.5% (97.0-99.7) | 95.1% (93.3-96.5)
Mount
Sinai Lampert et al. Presented HRS 2024, Manuscript under review

Electrophysiologists

3 Classifications for:
Single Lead ECG
12-Lead ECG




Objective

> To assess performance of a convolutional neural network (AFx-CNN) for
detecting atrial fibrillation (AF) and atrial flutter (AFL) vs sinus rhythm (SR)

> From directly acquired VCGs obtained from a novel credit card sized
device (NCCD, Heartbeam)
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201
Consecutive

E Classification
Simultaneous "‘3;" AFx-CNN

Patients
Presenting to
EP Clinic v

Acquisition —

(within 6 minutes)

» Unblinded 3 electrophysiologist panel as ground truth to
define
> 131 sinus rhythm (SR) ECGs
57 AF ECGs
13 AFLECGS

Expanded 5-EP panel to achieve consensus if initial adjudication was
not unanimous (2 ECGs)
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Results

Rhythm

Performance

VCG AFX-CNN (95%CI

Accuracy.

94.5% (91.0-97.5)

95.5%

Sensitivity

100.0% (100.0-100.0)

98.2% (94.1-100.0)

Specificity

96.5% (93.2-99.3)

95.1% (91.4-98.5)

Atrial Fibrillation

PPV

91.9% (84.5-98.2)

88.9% (80.6-96.2

NPV

100.0% (100.0-100.0)

CEREDACYAA X))

Fl

95.8% (91.6-99.1)

93.3 (88.1-97.5)

Sensitivity

92.3% (75.0-100.0)

84.6% (61.5-100.0)

Specificity

97.3% (94.8-99.5)

100.0% (100.0-100.0)

Atrial Flutter

PPV

70.6% (46.7-92.3)

100.0% (100.0-100.0)

NPV

99.5% (98.3-100.0)

98.9% (97.3-100.0)

Fl

79.5% (60.6-93.8)

91.3% (76.2-100.0)

Sensitivity

92.4% (87.5-96.7)

95.4% (91.5-98.5)

Specificity

98.6% (95.2-100.0)

95.4 (91.5-98.5)

Sinus Rhythm

PPV

99.2% (97.4-100.0)

98.4% (95.9-100.0)

NPV

87.3% (79.5-94.2)

91.9% (85.1-97.4)

Fl

95.6% (92.8-98.0)

96.0% (94.5-98.9)
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> The CNN performed similarly, whether applied to 12-lead ECG
or directly acquired VCGs in classifying AF, AFL, and SR

» VCG-based cardiac waveform analysis may be
advantageous in improving accessibility and scalability

> Simplified acquisition

> Further study is warranted to assess whether deep learning
algorithms applied to this novel acquisition technology
perform comparably to 12-lead ECG for other arrhythmias and
disease states
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