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Cardio-renal Syndrome and the Importance of Renal Congestion
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Abstract

According to the aging society, the number of patients with heart failure or kidney disease is
increasing. There is a vicious cycle between heart failure and renal dysfunction that exacerbates each
other, known as the cardio-renal syndrome (CRS). Recent advance in the development of drug
treatment for heart failure and kidney disease, such as SGLT2 inhibitors, contributes the better
prognosis of CRS. Regarding the pathophysiology of CRS, recent clinical observations revealed that
increased renal venous pressure (renal congestion), rather than decreased cardiac output, causes the
deterioration of kidney function in heart failure patients. To uncover the pathophysiology and
hemodynamics of renal congestion, we generated a novel mouse model with unilateral renal
congestion by constriction of the inferior vena cava between renal veins. In this mouse model, the
capillary dilation and reduced blood flow rate associated with congestion facilitate the adhesion and
infiltration of inflammatory cells into the endothelium, which in turn contributes to renal injury. These
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results indicate that not only fluid volume reduction but also suppression of local inflammation in
kidney tissue may contribute to improve the renal injury associated with congestive heart failure.

Key Words: Congestive heart failure, Chronic kidney disease, Cardio-renal syndrome, Renal conges-

tion.
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