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OVERVIEW

Introduction
Interferon gamma is a recombinant cytokine with a multitude of actions including stimulation of T cell 
immunity, increase in innate immune responses, induction of Class II major histocompatibility complex 
molecules, and inhibition of fibrosis. Interferon gamma is used for its immune enhancing properties as therapy 
of chronic granulomatous disease of childhood and is used experimentally for its anti-fibrotic actions. Therapy 
with interferon gamma can cause mild elevations in serum enzymes, but has not been linked to cases of 
clinically significant liver injury.

Background
Interferon gamma (in' ter feer" on) is human cytokine produced by macrophages and lymphocytes that plays a 
critical role in both innate and adaptive immune responses. While also known as type II interferon, interferon 
gamma has only modest direct antiviral activity and is unrelated in structure, genetic linkage and function to the 
type I interferons, such as interferon alpha, beta and lambda. It more closely resembles an interleukin and 
activates macrophages and increases Class II major histocompatibility complex (MHC) expression on cells. 
Absence of interferon gamma or its receptor is associated with autoinflammatory conditions and autoimmune 
diseases. Interferon gamma has been evaluated as a therapy of multiple conditions, as an antiviral agent for 
hepatitis B and C, as an antifibrotic agent in chronic liver disease and pulmonary fibrosis, and as an 
immunomodulatory agent in several immune deficiency syndromes including AIDS and chronic granulomatous 
disease (CGD) of childhood. Interferon gamma-1b was approved for use in the United States for CGD in 1990 
and remains an experimental agent for other uses. Interferon gamma-1b is available as a solution in single use 
vials of 100 µg (2 million IU) in 0.5 mL under the brand name Actimmune. The typical adult dose is 50 µg/m2 

(body surface area >0.5 m2) and 1.5 µg/kg/dose in small children (body surface area ≤0.5 m2) subcutaneously 
three times weekly. Side effects are common with the initial dose and include fever, malaise, body aches and 
nausea. With chronic therapy, injection site reactions, fatigue, headache and muscle aches are common. Rare, 
but potentially severe adverse reactions include hypersensitivity reactions.

Hepatotoxicity
In multiple phase 2 and 3 clinical trials, interferon gamma was found to cause mild-to-moderate serum enzyme 
elevations in in small portion of patients. The elevations were generally transient and without jaundice or 
obvious symptoms of liver injury, but rose to levels above 5 to 10 times ULN and necessitated dose modification 
or discontinuation in a proportion of patients, particularly in children less than one year of age. Nevertheless, no 
instances of clinically apparent acute liver injury with jaundice attributable to interferon gamma therapy have 



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 during treatment, but has not been implicated 
in cases of idiosyncratic, acute liver injury with jaundice.

Likelihood score: E (Unlikely cause of clinically apparent liver injury).

Mechanism of Injury
The mechanism by which interferon gamma 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. Interleukin-2 also has multiple other actions that may account for its many side effects, including 
activation of natural killer cells, increases in other cytokines (tumor necrosis factor alpha, interferon gamma) 
and stimulation of eosinophils. Interleukin-2 has been implicated in causing vasculitis in other organs and 
chronic vasculitis in the liver may have consequences on liver function and injury.

Outcome and Management
The serum enzyme elevations during interferon gamma therapy are generally self-limited and benign. However, 
such elevations are more frequent and more marked in children less than one year of age, in whom monthly 
monitoring of liver tests is recommended. In situations in which ALT or AST levels rise above 5 times ULN, dose 
modification or temporary discontinuation is prudent.

Other cytokines used in medicine include interferon alfa and beta, interleukin-2 and the hematologic growth 
factors such as erythropoietin, colony stimulating factors and interleukin 11.
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