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OVERVIEW

Introduction
Bleomycin is a cystotoxic antibiotic that is used as an anticancer agent in the therapy of testicular and germ cell 
cancers, Hodgkin disease, lymphomas and tumors of the head and neck. Therapy with bleomycin in 
combination with other agents is often associated with mild-to-moderate serum enzyme elevations, but is a rare 
cause of clinically apparent liver injury.

Background
The bleomycins are a group of glycopeptide antibiotics that were initially derived from Streptomyces verticillus 
and later found to have antitumor activity in vitro and in vivo. Bleomycin (blee” oh mye’ sin) is actually a 
mixture of water soluble glycopeptides that have similar chemical structures and metabolic activities. The 
cytotoxic effects of bleomycin appear to be due to oxidative damage to DNA, leading to single and double 
stranded breaks. Bleomycin is concentrated in skin and lung tissue and has significant cutaneous and pulmonary 
toxicity, but has only mild myelo- and immunosuppressive activities which allows it to be added to regimens that 
are otherwise limited by these toxicities. Bleomycin was approved for use in the United States in 1973 and 
current formal indications include testicular and ovarian germ cell tumors, head and neck cancers, Hodgkin and 
non-Hodgkin lymphomas and malignant pleural effusions. It is usually given in combination with other 
anticancer agents, most frequently with cisplatin, vinblastine, etoposide, adriamycin or dacarbazine. Bleomycin 
is available as a solution or lyophilized powder for injection in vials of varying concentrations generically and 
under the commercial name Blenoxane. The typical dose of bleomycin varies by indication and is adjusted for 
body weight and renal function. Bleomycin can be given intravenously, intramuscularly or subcutaneously, or 
instilled into the pleural space for malignant pleural effusions or into the bladder as local treatment for bladder 
cancer. Common side effects of bleomycin include nausea, diarrhea, headache, dizziness, alopecia, fatigue and 
weakness. Uncommon, but serious toxicities of bleomycin include interstitial pneumonitis, hypersensitivity 
reactions and malignant hyperthermia that can be fatal.

Hepatotoxicity
Chemotherapy with bleomycin in combination with other agents is associated with serum enzyme elevations in 
10% to 40% of patients and with levels above 5 times ULN in 1% to 7% of patients, depending upon the dose and 
other agents used. The ALT elevations are usually asymptomatic and transient, resolving within a month of 
stopping chemotherapy. In many instances, it is difficult to attribute the liver test abnormalities to bleomycin 
because of the exposure to other potentially hepatotoxic agents. Rare instances of clinically apparent liver injury 
have been reported in patients receiving bleomycin, but the time to onset and pattern of injury has varied greatly 



and was usually attributed to other causes such as reactivation of hepatitis B or to sinusoidal obstruction 
syndrome due to other alkylating agents. Vanishing bile duct syndrome has been described during 
chemotherapy of Hodgkin disease with bleomycin containing regimens, but this distinctive form of liver injury 
also occurs in Hodgkin disease patients who are not treated; some instances arising before the diagnosis of 
lymphoma. The liver histology of bleomycin hepatotoxicity has not been well characterized, but it causes hepatic 
steatosis in animal models. In a single case report, biliary strictures and a sclerosing cholangitis-like syndrome 
was described arising several years after intra-arterial embolization of a large hepatic hemangioma with 
bleomycin.

Likelihood score: D (possible rare cause of clinically apparent liver injury).

Mechanism of Injury
The mechanism by which bleomycin might cause liver injury is not known. Bleomycin is generally cytotoxic, and 
the minor serum enzyme elevations that occur during therapy are likely due to a direct toxic effect on 
hepatocytes. Bleomycin is not concentrated in the liver and has minimal hepatic metabolism.

Outcome and Management
The hepatic injury caused by bleomycin is usually mild, asymptomatic and rapidly reversible. Chemotherapeutic 
regimens that include bleomycin have been implicated in causing reactivation of hepatitis B and sinusoidal 
obstruction syndrome, but bleomycin has not been specifically implicated in these forms of liver injury. There is 
no evidence of cross sensitivity to liver injury between bleomycin and other antineoplastic agents, including the 
antibiotics such as dactinomycin, doxorubicin or mithramycin.

Drug Class: Antineoplastic Agents

Other Drugs in the Subclass, Antibiotics, Cytotoxic: Dactinomycin, Daunorubicin, Doxorubicin, Epirubicin, 
Idarubicin, Mitomycin, Mitoxantrone, Plicamycin
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(Among 899 cases of drug induced liver injury enrolled in a US prospective study between 2004 and 2013, 49 [5%] 
were attributed to antineoplastic agents, but none were attributed to bleomycin).
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