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Detection of Cardiac Amyloidosis on ECG images using machine learning and deep learning techniques
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Cardiac Amyloidosis is a collection of mayhem which increases less important to the disposition of abnormal proteins in the heart. This may happen either in segregation or like fraction of a systemic disease and can be hereditary or attained. Systemic Amyloidosis are a group of diseases marked by the deposition of misfolded protein fragments in the organs. Depending on the type of aberrant protein, the natural history, clinical symptoms, and therapeutic choices for these illnesses differ significantly. Cardiac amyloidosis is an extracellular amyloid protein deposition disorder that commonly results in restrictive cardiomyopathy. Misfolded immunoglobulin light chains (AL), produced by bone marrow plasma cells, or transthyretin (ATTR), formerly known as prealbumin, produced by the liver, are the most common causes of cardiac Amyloidosis. Secondary (AA) Amyloidosis, which results from persistent inflammation, can affect the heart, but it is not a prevalent cause of cardiac Amyloidosis. The major forms of amyloid proteins namely Amyloid Light Chain and Amyloid Transthyretin (ATTR) can penetrate the heart. Extracellular deposition of amyloid fibrils within the heart greatly expands the extracellular volume in Cardiac Amyloidosis (CA). Cardiac involvement can occur as part of a systemic multiorgan involvement syndrome, as it often does in AL amyloidosis, or it can be the only organ implicated, as it is in ATTR wild-type (previously, senile) cardiac amyloidosis. The degree of impairment serves as the primary determinant of prognosis and clinical course in systemic amyloidosis, and it is critical to accurately recognize cardiac involvement. Therapeutic options are limited by reductions in cardiac function, and the degree of impairment serves as the primary determinant of prognosis and clinical course. Patients who are affected with CA disease have significant heart failure and have a poor prognosis too. To resolve these issues, this paper mainly focused on deep learning-based classification algorithm such as VGG-16, VGG-19, Xception model and DenseNet201 approach for predicting heart disease especially CA using ECG images. Moreover, metric estimation like accuracy, precision, F1-score, and Recall are estimated to find the accomplishment of deep learning models in CA disease diagnosis. Our experimental outcomes show that DenseNet201 model attains higher accuracy of 92.86% in disease identification and classification too. In addition, apart from detecting the disease on images, we are categorizing the heart images as normal and Cardiac Amyloidosis if any deviations occur. We applied three machine learning algorithms such as Nearest Centroid, Gradient Boosting and Random Forest for disease diagnostic. In my research work, Gradient Boosting achieves 94.7% accuracy as better outcomes which measure the model performance in detecting Cardiac Amyloidosis disease as well as performing classification of images into either normal or abnormal. Furthermore, we applied deep learning based Neural Network ‘DeepNet’ model is applied on augmented data along with CNN which attains 93% accuracy in CA disease identification. At last, comparisons had made with priori work to enhance the performance of our work based on parametric measures/ criteria in detecting CA disease, classification of cardiac disease from ultrasound images.
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