
Copyright © 2022 The Author(s); Published by Society of Diabetic Nephropathy Prevention. This is an open-access article distributed 
under the terms of the Creative Commons Attribution License (http://creativecommons.org/licenses/by/4.0), which permits unrestricted use, 
distribution, and reproduction in any medium, provided the original work is properly cited.

Bile cast nephropathy 
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Bile cast nephropathy (BCN) is characterized by renal dysfunction and hyperbilirubinemia which is caused 
by the dysfunction of the hepatobiliary system. The pathogenesis of BCN includes renal tubular obstruction 
by bile casts, direct toxicity of bile acid on the tubular epithelial cells of the kidney, and severe liver 
dysfunction. The diagnosis of BCN is difficult and the patients may not be easily diagnosed. The treatment 
of BCN includes decreasing the levels of bile acid and bilirubin, reversal of the cause of hepatic injury, and 
albumin dialysis.
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Introduction
Bile cast nephropathy (BCN), previously 
known as cholemic nephrosis, is a term 
that is referred to a variety of kidney 
damages such as proximal tubular injury 
and the presence of casts (containing bile 
materials) in the distal tubules in patients 
that have a severe hepatic obstruction (1). 
It occurs in patients that have dysfunction 
of the hepatobiliary system that leads to 
the co-existence of renal dysfunction and 
significant hyperbilirubinemia (2). 

Pathogenesis of bile cast nephropathy
The acute renal dysfunction in BCN is usually 
caused by various etiologies. Some of the 
various conditions that play a crucial role in 
the pathogenesis of BCN include conditions 
that alter the hemodynamic status such as 
renal tubular obstruction by bile casts, direct 
toxicity of bile acid on the tubular epithelial 
cells of the kidney, and liver dysfunction (3). 

In the proximal renal tubules, organic 
solute transporters are responsible for the 
kidney-hepatic circulation of bile salts. 
In normal conditions, most of the bile 
acid is transported back to the liver by 
reabsorption in the ileum through portal 
blood circulation. Additionally, small 
amounts of bile acid are also are recovered 
in the renal system. However, the bile 
acid pumps of the hepatic cells upregulate 
during cholestasis to excrete the excessive 
direct bilirubin into the bloodstream which 
causes hyperbilirubinemia (1, 2). As a result, 
the clearance of bilirubin by the kidneys 

increases, in some patients from about 5% 
to 90%, mostly in the proximal convoluted 
tubules (1). 

Recent studies have shown that bilirubin 
has direct toxicity on the renal tubular 
cells by the exertion of oxidative stress 
on the tubular cells leading to membrane 
injuries of the tubular cells. This leads to 
the hypertrophy of the tubular cells (1). 
Consequently, there is acute damage to the 
tubules resulting in necrotic and sloughed 
epithelial cells of the kidney, which leads to 
yellow-green pigments in the lumen of the 
tubules and pigmented granular casts (1, 3). 

Diagnosis of bile case nephropathy
The diagnosis of BCN is difficult and the 
patients may not be easily diagnosed (1). 
It is important to note that studies have 
reported individuals who have a bilirubin 
concentration of more than 20 mg/dl are 
more susceptible to developing renal failure 
(2). The presence of leucine crystals in the 
urinary sediment is a marker of severe liver 
impairment (4). In addition, bile casts in the 
renal tubules turn green in color following 
Hall’s special stain for bile (1,3). 

Treatment of bile cast nephropathy
The formation of bile casts may lead to 
impairment of the proximal tubules that 
may be reversible with different outcomes 
(1). The treatment of BCN is mainly based 
on decreasing the levels of bile acid and 
bilirubin or reversing the causes of liver 
impairment. However, it has been reported 
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that treatment of BCN may result in various outcomes. 
There is no specific treatment approach for BCN; however, 
there are some options. For example, removing the cause 
of obstruction, such as stones or tumors, with ERCP 
(endoscopic retrograde cholangiopancreatography) is 
a treatment option. In addition, plasmapheresis may be 
utilized in the removal of increased bilirubin; it is usually 
used in the management of liver dysfunction. In addition, 
albumin dialysis is another option to remove albumin-
bound substances such as bilirubin, bile acids, and liver 
toxins (1). 
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