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Statement of Problem: Adverse Drug Effects (ADEs) are one of the leading causes of death in developed countries and the
main reason for drug recalls from the market. The ADEs associated with action on the cardiovascular system are the most
dangerous and widespread. Treatment of human diseases often requires the intake of several drugs, which can lead to drug-
drug interactions (DDIs) causing an increase in the frequency and severity of adverse effects. Evaluation of ADEs, as well as the
effect of DDIs on their manifestation, is a non-trivial task and requires numerous experimental and clinical studies.

Methodology & Theoretical Orientation: To solve this problem, we developed a computational approach to assess the
cardiovascular effects of DDIs. This approach includes: (I) prediction of interaction of individual drugs with human proteins
and influence on expression of human genes based on structure-activity relationships implemented in PASS software; (II)
selection of proteins and genes that are associated with cardiovascular diseases, participate in functioning of cardiovascular
system and expressed in the heart or blood vessels; (III) integration of the resulted profiles and calculation of interaction scores
for each cardiovascular effect; (IV) validation of developed approach based on the data on known DDIs.

Findings: The developed approach allows predicting the following adverse effects of DDIs: myocardial infarction, ischemic
stroke, ventricular tachyarrhythmia, cardiac failure and arterial hypertension. Validation of the approach on known DDIs
showed its acceptable accuracy for the studied effects.

Conclusion & Significance: The developed approach allows predicting cardiovascular adverse effects of DDIs for drug pairs
and provides insights into their molecular mechanisms on the levels of proteins and genes. It can find practical application in
the clinic for the selection of the safest combinations of drugs.
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