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Section 2 – Project Information
	Project Title

	Personalised Prediction of Sudden Cardiac Death Using LifeMap Features and Deep Learning

	Project Summary 

	

Sudden Cardiac Death (SCD) causes over 3 million deaths globally each year, often resulting from ventricular arrhythmias that could be prevented by implantable cardioverter defibrillators (ICDs). However, current risk stratification methods are inadequate—most patients receiving ICDs never use them, while many high-risk individuals remain undetected. This project addresses this major clinical gap by developing advanced artificial intelligence (AI) models that integrate physiological insights from LifeMap—a technology developed by our team based on electrical restitution theory.

Patented LifeMap biomarkers, such as the Regional Restitution Instability Index (R2I2) and Peak ECG Restitution Slope (PERS), have shown a 21.6-fold increased risk prediction for SCD/VA in patients positive for both markers. 

This PhD project will leverage large-scale retrospective datasets (n > 1000), including 24-hour Holter ECG recordings from patients with known SCD/VA outcomes. These include unique cohorts such as post-MI patients with preserved LVEF and athletes with arrhythmic events. The aim is to develop explainable AI models that use both LifeMap and conventional ECG features (e.g., HRV, PRD, QT variability), improving the accuracy and interpretability of risk prediction.

Machine learning techniques to be employed include logistic regression, random forest, XGBoost, and deep neural networks (CNNs, LSTMs, Transformers). Explainability methods such as SHAP, saliency maps, and attention mechanisms will ensure transparency in predictions. The final goal is to deliver a validated, interpretable AI model and a translational framework that could inform ICD decision-making in NHS clinical workflows.

The student will receive interdisciplinary training in cardiac electrophysiology, signal processing, machine learning, regulatory governance, and clinical research. They will also engage in national and international conferences and collaborations.
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	Specific entry requirements

UK2:1 Bachelor degree, a relevant subject, such as clinical medicine, biomedical engineering is preferred. Experience with ECG signal analysis, machine learning, or data science would be an advantage.

Standard University of Leicester English language requirements




