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OVERVIEW

Introduction
Aldesleukin is a recombinant form of human interleukin-2, a cytokine that stimulates the proliferation and 
maturation of T cells, which is used in immune therapy of renal cell cancer and malignant melanoma. When 
given in high doses, interleukin-2 regularly causes mild-to-moderate elevations in serum enzymes and bilirubin, 
but it rarely results in clinically significant acute liver injury.

Background
Aldesleukin (al" des loo' kin) is recombinant form of interleukin-2 (IL-2), a human cytokine produced by 
macrophages and lymphocytes that induces the proliferation and maturation of T cells. Also known as T cell 
growth factor, interleukin-2 is a critical cytokine in the adaptive immune process and interacts with specific T 
cell receptors to activate intracytoplasmic pathways that lead to proliferation and differentiation of immature T 
lymphoblasts into mature and reactive T cells that play an important role in immune responses to foreign 
proteins, viruses and bacteria and tumor cells. A recombinant form of interleukin-2 has been developed and 
shown to be an immune modulator and to have antitumor activity against several malignancies, but most 
convincingly renal cell cancer and malignant melanoma. Aldesleukin was approved for use in the United States 
for malignant melanoma in 1992 and indications were subsequently broadened and now include metastatic renal 
cell carcinoma and metastatic malignant melanoma. Aldesleukin is available as lyophilized powder in vials of 22 
million IU under the brand name Proleukin. The typical dose is 600,000 IU/kg intravenously every 8 hours for a 
maximum of 14 doses, which can be repeated after a 9 day rest depending upon tolerance. Side effects are 
common, particularly with high dose interleukin-2 which should be administered in a hospital setting under the 
supervision of physicians experienced in the use of anticancer agents. Common side effects include fatigue, fever, 
chills, nausea, diarrhea, and capillary leak syndrome which can cause peripheral edema, hypotension, renal 
insufficiency and pulmonary edema. Less common, but potentially severe adverse reactions include shock, 
anaphylaxis, severe infections, autoimmune conditions and neurologic complications including somnolence, 
stupor and coma.

Hepatotoxicity
In multiple phase 2 and 3 clinical trials, interleukin-2 was found to cause mild-to-moderate serum enzyme 
elevations in at least half of patients receiving intravenous therapy for malignancies. These elevations were 
generally transient and without obvious symptoms of liver injury, but rose to levels above 5 to 10 times ULN and 
necessitated early discontinuation or delay in further therapy in some patients. Extended courses of high dose 
interleukin-2 commonly lead to cholestasis, with increases in serum bilirubin and bile acids within 5 to 7 days of 



starting therapy followed by rises in alkaline phosphatase and aminotransferase levels. These changes reverse 
rapidly with discontinuation. The general pattern of bilirubin and enzyme elevations in these studies resembled 
the jaundice of sepsis or benign postoperative cholestasis and suggested a direct effect of IL-2 on bile and bile 
salt transport and secretion. With currently recommended doses given for 5 days these effects are less evident. In 
addition, instances of idiosyncratic clinically apparent acute liver injury with jaundice attributable to aldesleukin 
therapy have not been reported, although the product label mentions "hepatitis" as a potential complication of 
therapy. Thus, interleukin-2 has been clearly linked to serum enzyme elevations and cholestasis during 
treatment, but has not been implicated in cases of idiosyncratic, acute liver injury with jaundice.

Likelihood score: C[HD] (probable cause of clinically apparent liver injury when given in high doses).

Mechanism of Injury
The mechanism by which interleukin-2 infusions might cause liver injury is unclear as it is a recombinant 
human protein and thus is unlikely to have direct hepatotoxicity. The induction of activated T cells, however, 
may be associated with some degree of hepatic inflammation and injury, but is not likely to cause frank acute 
liver damage. Furthermore, interleukin-2 also has multiple other actions that may account for its many side 
effects on endothelial cells, brain, kidney and hepatic function. Interleukin-2 has also been implicated in causing 
autoimmune conditions and vasculitis in other organs which may result in secondary effects on the liver.

Outcome and Management
The serum enzyme and bilirubin elevations during aldesleukin therapy are generally self-limited and benign. In 
situations in which ALT or AST levels rise and remain above 5 times ULN, dose modification or temporary 
discontinuation of the intravenous infusions is prudent.

Other recombinant cytokines and polypeptides used medically include interferon alfa, interferon beta and 
interferon gamma as well as several hematopoietic growth factors such as erythropoietin, granulocyte-
macrophage colony stimulating factor and interleukin-11 (oprelvekin).
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