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Enhanced ischemia classifier for ECG signals

Amit Kumar Manocha
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n this research, a novel method has been developed for the detection of ischemia using an iso-electric energy function

(IEEF) resulting from ST segment deviations in ECG signals. The method consists of five stages: Pre-processing, delineation,
measurement of iso-electric energy, a beat characterization algorithm and detection of ischemia. The iso-electric energy
threshold is used to differentiate ischemic beats from normal beats in two stages for ischemic episode detection. Then, ischemic
episodes are classified as transmural or sub-endocardial. The method is validated for entire recordings of the annotated European
ST-T database (EDB). The results show 96.74% average sensitivity (SE) and 97.16% average positive predictivty (+P). These
results are significantly better than those of existing methods cited in the literature. The advantage of the developed method
includes simplicity, ruggedness and automatic discarding of noisy beats. The efficacy of the developed method encourages to
be used in existing clinical systems.
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A2A-mediated angiogenesis in human and animal models
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We have characterized the role of A2A receptor on angiogenesis using human and mice endothelial cells. Firstly, using
pharmacological and gain-loss analysis with A2A receptors, we demonstrated that A2A receptor stimulation triggers
an intracellular pathway leading to endothelial nitric oxide synthase (e-NOS) activation and nitric oxide synthesis, which
in turn was associated with increase in the vascular endothelial growth factor (VEGF) expression in human umbilical vein
endothelial cells (HUVEC), derived from normal pregnancies. This particular pathway is differentially impaired in pre-
eclampsia considering gestational age of clinical diagnosis, in which reduced A2A-NO-VEGF signaling has been evidenced in
early onset pre-eclampsia (<35 weeks of gestation); whereas in late onset pre-eclampsia (>35 weeks of gestation) is increased.
Extending our results in A2A-mediated angiogenesis, recently we have studied wound healing in mice lacking of A2A receptors
(A2AKO). Results indicate that compared to respective wild type animals, female A2AKO, but not male A2AKO, exhibited
increased wound healing. This result was associated to increased dermis length and dermal capillary blood flow in female
A2AKO compared to either wild type or male A2AKO. Furthermore, compared to respective wild type and using pulmonary
endothelial cells we found that whereas female A2AKO expressed high levels of A2B and A3 receptors, male exhibited elevated
Al but reduced A2B, without changes in A3 mRNA levels. Functional significance of these changes showed that female
A2AKO animals, but not male A2AKO, exhibited increased adenosine receptors-mediated angiogenesis capacity. Thus A2A
adenosine receptor is controlling VEGF expression and angiogenesis processes in human and animal models. Alteration in
these processes might be differentially present in human diseases such as pre-eclampsia or in female A2AKO animals.
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