Case report 
Nephrotoxicity Secondary to Hyperbilirubinemia: A Case Report


Abstract:
Nephropathy secondary to hyperbilirubinemia is related to intratubular precipitation of bile salts and bilirubin, causing distal tubular obstruction and acute renal failure. This form of nephropathy, which has recently come to the fore in the medical literature, remains largely under-diagnosed. 
This Diagnosis is anatomopathological, requiring a renal biopsy which is difficult to perform in patients with with concomitant liver function disturbances and hemostasis disorders.
We report here the case of a patient with adenocarcinoma of the pancreas causing tumour-induced cirrhosis, in whom renal function deteriorated in parallel with the increase in hyperbilirubinaemia. No other cause of acute renal failure was found. 
This case illustrates the complex link between malignant pancreatic diseases, secondary liver failure and their associated renal complications.
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Introduction:
Renal failure may be associated with jaundice, it is usually secondary to infection, hypovolaemia, tubular necrosis or hepatorenal syndrome, particularly in patients with cirrhosis. 
However, severe hyperbilirubinemia can also induce direct renal toxicity, a mechanism that is still poorly documented and often underestimated in clinical practice. It has been suggested that excessive accumulation of bilirubin, particularly conjugated bilirubin, may lead to nephrotoxicity by several mechanisms: intratubular precipitation, oxidative stress, alteration of tubular cell membranes and intrarenal vasoconstriction, contributing to renal ischaemia. 
Bilirubinuria nephropathy remains a rare entity, but is sometimes evoked in the event of unexplained acute renal failure in the context of jaundice.
Clinical observation:
This is a 58-year-old female patient, hospitalized in the general surgery department for pancreatic cancer, who developed acute renal failure in a context of conjugated hyperbilirubinemia secondary to biliary tract obstruction. Clinical examination shows frank cutaneous jaundice with scratching lesions, without a large palpable gallbladder, ascites, or splenomegaly.
The urine dipstick examination did not show proteinuria or hematuria. Laboratory tests: Creatinine: 45 mg/L, Urea: 2.4 g/L, Prothrombin rate: 26%, total bilirubin: 76 mg/L, urinary Na/K > 1, 24-hour proteinuria: 0.25 g/24 hours, CBEU (Cytobacteriological examination of the urine) did not show hematuria or leukocyturia. Renal biopsy was not possible to perform due to hemostasis disorders (Prothrombin rate: 26%).
Renal ultrasound did not reveal any abnormalities. The kidneys were of normal size (12.3 cm on the right and 12.4 cm on the left), well differentiated, with regular borders, and no dilation of the excretory cavities.
Given this acute renal failure with tubular damage, without obvious etiology, the appearance of which was concomitant with major hyperbilirubinemia, the most likely diagnosis is nephropathy secondary to hyperbilirubinemia.
There was a gradual recovery of renal function in relation to the decrease in bilirubin levels.
Discussion:
Nephropathy secondary to hyperbilirubinemia, also called bilirubin crystal nephropathy, cholemic nephropathy, or uremic cholangitis, is an old entity first described in 1911, which is currently experiencing a revival of interest, after a long period of neglect [1].
The pathophysiological mechanism is not yet well understood.
Over the last decade, very few cases have been reported in the literature.
Renal involvement can range from proximal tubulopathy to severe tubular injury.
Several mechanisms contribute to the occurrence of tubulointerstitial renal damage:
First, the precipitation of bile acids which occur in the distal convoluted tubule and the collecting tubule, favored by an acidic pH;
Second, inflammation of the proximal tubular epithelial cells, on the one hand by direct toxicity of bile acids which inhibit the tubular Na+/K+ and Na+/H+ pumps and generate free radicals, a source of oxidative stress, and on the other hand, by alteration of oxidative phosphorylation linked to hyperbilirubinemia.[2]
Third, bile acid deficiency in the digestive tract promotes microbial proliferation, a source of endotoxemia with a pro-inflammatory cytokine response at the renal level.
Finally, there are hemodynamic disorders contributing to renal hypoperfusion: high blood concentrations of bilirubin can induce systemic vasoplegia and myocardial hypo contractibility [3]
Improvement in renal function may be seen when bilirubin levels stabilize. However, it may persist in the presence of excessive tubular deposits of bile derivatives.
The diagnosis of bile crystal nephropathy is presumed in cases of acute organic renal failure occurring in a jaundiced patient with severe cholestasis. Analysis of the urinary sediment reveals leukocyturia, sometimes with tubular proteinuria. Bile crystals may be observed. Fanconi syndrome is reported in some patients. [4]
Renal biopsy when performed confirms the diagnosis by showing tubular epithelial lesions with pigment epithelial overload and bilirubin deposits that can obstruct the tubules. [5]
The risk of tubular toxicity has increased in the face of persistently high bilirubin levels (greater than 340 umol/l). [6]
A systematic anatomopathological study in 44 jaundiced patients (41 autopsies and 3 renal biopsies) highlighted that the intratubular presence of bile crystals is associated with high blood concentrations of bilirubin, as well as the presence of acute tubular necrosis lesions. [7] [8] [9]
There are no prospective studies evaluating the efficacy of certain therapies in nephropathy secondary to hyperbilirubinemia; these aim to treat the causal entity of hyperbilirubinemia. [10]
Conclusion:
Nephropathy secondary to hyperbilirubinemia is a diagnosis to consider when acute renal failure coincides with elevated plasma bilirubin levels. Normalization of bilirubin levels is often followed by recovery of renal function.
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