Heated tobacco products induce cardiotoxicity through distinct calcium and metabolic mechanisms
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Introduction. Heated tobacco products (HTPs) are increasingly consumed because of their perceived reduced harm, yet their direct effects on cardiomyocytes remain poorly characterized.
Aim. To evaluate and compare the direct effects and underlying mechanisms of smoke extracts from combustible and HTP products on cardiomyocyte function.
Methods. Cigarette smoke extracts (CSEs) were prepared from combustible cigarettes (RF or Hi Lite) and two widely used HTPs (HTP-1: PloomX and HTP-2: IQOS). Primary rat cardiomyocytes and human iPSC-derived cardiomyocytes were exposed to these extracts.
Results. All CSEs reduced cell viability and contractility in a concentration- and time-dependent manner, with toxicity ranked RF > HTP-2 > HTP-1. RF and HTP-2 triggered excessive reactive oxygen species (ROS) generation and intracellular Ca²⁺ overload. While all CSEs impaired mitochondrial respiration and decreased ATP production; glycolytic compensation occurred only with RF and HTP-2, not HTP-1, indicating product-specific metabolic disruption. Acrolein, enriched in RF and HTP-2, emerged as a key cardiotoxic mediator.
Discussion. Both combustible cigarettes and HTPs exert direct cardiotoxic effects, but the mechanisms differ between products, particularly in abnormal Ca²⁺ handling and metabolic inhibition. These findings highlight potential cardiac risks of HTP use and underscore the need for product-specific risk assessment.
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Proposed mechanism of  CSE-induced cardiotoxicity








