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    Abstract
Background The course and sequelae of Kawasaki disease (KD), an acute, self-limited pediatric vasculitis, vary widely among patients. Autopsy evidence of chronic cardiovascular inflammation years after KD resolution suggests a need to monitor and address this potential underlying cause of late cardiovascular morbidity and mortality.

Objectives A unique high resolution, multi-analytics systems biology approach was employed to yield insights into individual patient disease biology driving their clinical course of disease. In particular, comprehensive and longitudinal molecular profiling aims to more fully characterize biological processes contributing to the development of post-acute coronary aneurysms, to identify biomarkers to monitor them and to suggest therapies to mitigate these serious sequelae in KD.

Methods We applied an individual patient-oriented, high-resolution integrated analytics approach to eight KD subjects with and without coronary aneurysm. A longitudinal analysis across acute, subacute and convalescent stages was performed with a combination of whole blood gene transcript profiling and plasma analysis via shotgun proteomics, ELISA, and plasma protein glycomics to analyze longitudinal samples from eight KD subjects with different clinical outcomes.

Results Subject samples clustered into two molecular profiles corresponding to the acute or the subacute and convalescent stage of KD. The individual subjects' molecular profile trajectories across these stages of KD showed significant differences between patients which corresponded to their clinical course. Notably, subjects who developed post-acute stage giant aneurysms showed molecular profiles indicative of unresolved inflammation. This persistent inflammation was characterized by markers of acute phase response, cardiovascular injury, a pro-coagulant state, increased cell adhesion/migration, and increased activation of granulocytes.

Conclusions Personalized high-resolution, integrated analytics provided a comprehensive view of the clinical state of individual patients and the trajectory of their disease. Novel biomarkers of tissue-level inflammation and potential new molecular targets for therapeutic intervention were identified.
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