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OVERVIEW

Introduction

Streptozocin is a unique antineoplastic agent used to treat metastatic pancreatic islet cell carcinoma.
Streptozocin has been associated with a high rate of serum enzyme elevation during therapy and to rare
instances of severe, clinically apparent acute liver injury.

Background

Streptozocin (strep” toe zoe' sin), which was formerly known as streptotozocin, is an antineoplastic antibiotic
isolated initially from Streptomyces achromogenes. Structurally, streptozocin is a methylnitrosourea attached to
a single molecule of glucosamine and acts as an alkylating agent causing DNA damage and interfering with
synthesis. Streptozocin has high affinity for the cell surface glucose transporter GLUT 2 which is highly
expressed on beta cells of the islets of Langerhans. As a consequence, streptozocin has differential toxicity to beta
cells. In animal models, streptozocin caused loss of pancreatic islet cells, resulting in a decrease in serum insulin
and diabetes. Used initially as a means of creating an animal model of type 1 diabetes, streptozocin was later
used clinically to treat insulin-secreting islet cell tumors. It was tried, but had little effect in other malignancies.
Streptozocin was approved for use in the chemotherapy of metastatic pancreatic islet cell carcinoma in the
United States in 1982 and is still used, but largely in combination with other chemotherapeutic agents such as
doxorubicin and fluorouracil. In addition, it has been used off label to treat other neuroendocrine neoplasms.
Streptozocin is available as a powder for reconstitution in 1 gram vials under the brand name Zanosar. The
typical dose is 500 mg/m? daily for 5 days every 6 weeks or as 1 gram once weekly intravenously until a
remission is achieved or significant toxicity intervenes. Common side effects of streptozocin therapy are nausea,
vomiting, diarrhea, abdominal discomfort and local infusion site reactions. These immediate reactions can be
followed by renal dysfunction (proteinuria, proximal tubular injury, phosphaturia, acute renal failure), bone
marrow suppression (anemia, neutropenia) and hepatotoxicity.

Hepatotoxicity

Serum aminotransferase elevations occur in up to two-thirds of patients treated with streptozocin, but the
abnormalities are generally mild, transient and not associated with symptoms or jaundice. Hepatotoxicity is
more common with daily dosing and high doses of streptozocin, but with higher doses renal and hematologic
toxicities usually overshadow hepatic injury. There have been two reports of rapidly progressive and fatal acute
liver failure in patients treated with streptozocin. In one instance, no other chemotherapy was given, in another
fluorouracil was coadministered and the patient presented with fever, anuria, acute hepatitis [ALT 1280,
bilirubin 11.9, prothrombin index 10%, eosinophils 2600/ pL] at the end of a 5 day course of treatment. In
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contrast, there have been no individual published case reports of self-limited clinically apparent liver injury
attributed to streptozocin, but it has had limited use, as pancreatic islet cell carcinoma and neuroendocrine
tumors are rare.

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

Mechanism of Injury

Like the renal and bone marrow toxicity, the hepatic injury from streptozocin is likely due to a direct effect of the
alkylating agent and its limited uptake by hepatocytes. Higher doses have been shown to cause liver injury in
experimental animals.

Outcome and Management

The severity of the liver injury linked to streptozocin therapy has been generally mild, transient and without
symptoms or jaundice. Streptozocin has not been linked to cases of chronic hepatitis or vanishing bile duct
syndrome. There is no information on cross sensitivity to hepatic injury between streptozocin and other
antineoplastic agents.
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which was reversible; and 5 had transient and asymptomatic AST elevations [63-122 U/L]).

Schein PS, O'Connell MJ, Blom ], Hubbard S, Magrath IT, Bergevin P, Wiernik PH, Ziegler JL, DeVita VT.
Clinical antitumor activity and toxicity of streptozotocin (NSC-85998). Cancer 1974; 34: 993-1000. PubMed
PMID: 4371075.

(Among 106 patients with advanced malignancies given streptozocin, responses were not common and limited to
lymphomas and islet cell cancer and toxicity included nausea and vomiting [87%] poorly controlled by
antiemetics, renal toxicity [28%], and liver enzyme elevations [15%] appearing 1-2 days after the course and
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Loftus L, Cuppage FE, Hoogstraten B. Clinical and pathological effects of streptozotocin. ] Lab Clin Med 1974;
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proteinuria and liver test abnormalities after a second dose of streptozocin which recurred with another course of
treatment [peak ALT 310 and 420 U/L], liver histology at autopsy showing cancet, but no injury to normal liver
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aplasia after the administration of streptozocin and fluorouracil]. Therapie 1988; 43: 125. French. PubMed
PMID: 2970126.

(52 year old woman developed fever and anuria between days 4 and 6 of a third 5-day course of streptozocin and
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with doxorubicin yielded the highest rate of tumor regression [69%] and survival rates, while toxicities included
severe nausea and vomiting during treatment and delayed renal and hematologic toxicities including one death
from sepsis; no mention of ALT elevations or hepatotoxicity).

Kume E, Fujimura H, Matsuki N, Ito M, Aruga C, Toriumi W, Kitamura K, Doi K. Hepatic changes in the acute
phase of streptozotocin (SZ)-induced diabetes in mice. Exp Toxicol Pathol 2004; 55: 467-80. PubMed PMID:
15384252.

(Study of the direct, acute hepatic toxicity of streptozocin in mice that showed fat droplet accumulation within 24
hours of infusions).


https://www.ncbi.nlm.nih.gov/pubmed/199092
https://www.ncbi.nlm.nih.gov/pubmed/227234
https://www.ncbi.nlm.nih.gov/pubmed/6252466
https://www.ncbi.nlm.nih.gov/pubmed/6277485
https://www.ncbi.nlm.nih.gov/pubmed/2970126
https://www.ncbi.nlm.nih.gov/pubmed/1310159
https://www.ncbi.nlm.nih.gov/pubmed/15384252

LiverTox

Aoki T, Kokudo N, Komoto I, Takaori K, Kimura W, Sano K, Takamoto T, et al. Streptozocin chemotherapy for
advanced/metastatic well-differentiated neuroendocrine tumors: an analysis of a multi-center survey in
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cancer center between 1981 and 2014, 3% had a complete and 25% a partial response while toxicities were
"acceptable”; no mention of ALT elevations or hepatotoxicity).


https://www.ncbi.nlm.nih.gov/pubmed/25348496
https://www.ncbi.nlm.nih.gov/pubmed/26630134
https://www.ncbi.nlm.nih.gov/pubmed/26279284

	OVERVIEW
	PRODUCT INFORMATION
	CHEMICAL FORMULA AND STRUCTURE
	ANNOTATED BIBLIOGRAPHY

