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Leading causes of death
World, 2016

Introduction

Cardiovascular diseases

Cancers
Cardiovascular diseases are
the leading cause of death
In the RussianFederation * Diabetes
and worldwide

Respiratory diseases

Lower respiratory infections
Correct interpretation of the
electrocardiogram isof great
clinical importance

Dementia
Neonatal deaths

Existingmethods of Diarrhoeal diseases

automatic diagnostics Road injuries
account for a significant Liver di
number of errors ver disease

Source: IHME, Global Burden of Disease, Our World in Data B|B|C]

https://www.bbc.com/
*According to russian ministru of health




https://mww.vernier.com/ Atrioventricular

Introduction: Electrocardiography Node

al Atria

Sinoatri
Node

https://www.cablesandsensors.com/
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12-lead ECG@llowsviewingheart QRS

activity at different projections(angleg Resultingsignalprovides crucial information
about pacemarker, conductivity etc.



Left ventricular hypertrophy

LVH and LAH

Left Ventricular Hypertrophy (LVH)
isenlargement and thickening of
the walls heart's main pumping c
hamber (left ventricle)

Left atrial hypertrophy (left atrial
enlargement, LVH) refersto
enlargementof the left

atrium (LA) of the heart. Normal heart

. Thickening of the
Right Left myocardium of
ventricle ventricle the left ventricle

https://www.vikramhospital.com/
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https://en.wikipedia.org/

Cardiological criterea

Cornell product criteria (for LVH)

* (RayL+ Sy3) * QRS duration > 2440 mVms

Presumably the best index. Sensitivity 51%, specificity 95%.

LVH determination criteria are  primarly based on analysis of R
and S waves

LAH determination relies on P wave analysis

Most of the criterea have high diagnostic specificity, but low
sensitivity




Data utilized

12 leads for each sample
4 seconds, 500 Hz
64,000 records in total
Free-form text markup

The markup contains errors

https://www.pinterest.co.uk/
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Sample signal

Electrode placement




Data distribution
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Convolutional neural network for ECG classification
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Model architecture



Signal
preprocessing

LOWESSbased baseline
correction

High frequency noise
filtering based on DWT
decomposition
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Classaverageareaunderthe ROCcurve dependingon the methodology
(5-fold crossvalidation)

0.865 ‘
0.860

= 0.855

v 0.850

0.845

baseline PREP MET PREP + MET

0.840

° baseliner baseline model Theappliedtechniquesallowedto

° PRER added signal preprocessing significantlymproveclassification

® MET: metadatainelusion performanceof the neuralnetwork



Dependence of ROC AU the size of the training sample
(Comparison with Atrial Fibrillation and Left Bundle Branch Block)



