Machine learning differentiates puff adder and mozambique cobra envenomation using Thromboelastography. CC Nadasen1, D Jordaan2, A Bosman2, MA Strydom1, J Bester3. 1Department of Pharmacology, University of Pretoria, Pretoria, South Africa, 2Department of Computer Science, University of Pretoria, Pretoria, South Africa,3Department of Physiology University of Pretoria, Pretoria, South Africa
Introduction. Venomous snakebites in Southern Africa represented a major public health challenge with severe social and healthcare consequences. Bitis arietans (Puff Adder) and Naja mossambica (Mozambique Spitting Cobra) caused most regional envenomations. Their distinct venom profiles produced overlapping symptoms, complicating diagnosis and delaying appropriate treatment. Rapid, reliable diagnostic tools are urgently needed.

Aims. This project aimed to develop a machine learning-based classification system to differentiate between Puff Adder and Mozambique Spitting Cobra envenomation using TEG® coagulation data as the primary input.

Methods. Previously collected ex vivo TEG® data from healthy blood samples exposed to the two venoms were analyzed. Exploratory data analysis ensured data quality and guided parameter selection. Artificial datasets were generated using resampling and prebuilt machine learning models to augment limited experimental data. A neural network model was trained on 80% of the dataset and validated on the remaining 20%, with iterative optimization targeting classification accuracy above 80%.
Results. Preliminary ex vivo TEG® data showed clear, species-specific coagulation signatures, including significant differences in clotting time, clot strength, and elasticity. The neural network model achieved high percentage classification accuracy on validation data, demonstrating strong discriminatory power between Puff Adder and Mozambique Spitting Cobra venoms. Artificial datasets further enhanced model robustness and prediction consistency.

Discussion. Developing a rapid, data-driven classification tool improved species identification and enabled context-specific treatment of snakebites. Future research is planned to integrate microscopy-based image analysis to further distinguish venom-induced morphological changes in blood components. This multidisciplinary approach has the potential to revolutionize snakebite diagnostics and improve clinical outcomes. Ideally, this model could be applied to various snake species (provided sufficient data exist) thereby reducing the global burden of snakebite.
