Asparaginase

Trade Names

Elspar, L-Asparaginase

Classification

Enzyme

Category

Chemotherapy drug

Drug Manufacturer

Merck

Mechanism of Action

Purified from Escherichia coli and/or Erwinia chrysanthemi .

Tumor cells lack asparagine synthetase and thus require exogenous

sources of L-asparagine.

L-Asparaginase hydrolyzes circulating L-asparagine to aspartic acid

and ammonia.

Depletion of the essential amino acid L-asparagine results in rapid

inhibition of protein synthesis. Cytotoxicity of drug correlates well

with inhibition of protein synthesis.

Mechanism of Resistance

Increased expression of the L-asparagine synthetase gene. This

facilitates the cellular production of L-asparagine from endogenous

sources.

Formation of antibodies against L-asparaginase, resulting in inhibition

of function.

Absorption

L-Asparaginase is not orally bioavailable.

Distribution

Remains in the vascular compartment after IV administration. After

intramuscular (IM) injection, peak plasma levels are reached within 14–24

hours. Peak plasma levels after IM injection are 50% lower than those

achieved with IV injection. Plasma protein binding is on the order of 30%.

The apparent volume of distribution is about 70%–80% of the plasma volume.

Cerebrospinal fluid (CSF) penetration is negligible (_1% of plasma

level).

Metabolism

Metabolism is not well characterized. Minimal urinary and/or biliary

excretion occurs. Plasma half-life depends on formulation of drug: 40–50

hours for E. coli –derived L-asparaginase and 3–5 days for polyethylene glycol

(PEG)-asparaginase.

Indications

Acute lymphocytic leukemia.

Dosage Range

Dose varies depending on specific regimens. L-Asparaginase is given

at a dose of 6,000–10,000 IU/m 2 IM every 3 days for a total of nine

doses. Treatment with L-asparaginase is started after completion of

other chemotherapy drugs used in the induction therapy of acute

lymphoblastic leukemia (vincristine, prednisone, and Adriamycin).

Less commonly, L-asparaginase is given as a single agent at a dose of

200 IU/kg IV for 28 consecutive days.

Drug Interaction 1

Methotrexate—L-Asparaginase can inhibit the cytotoxic effects of methotrexate
and thus rescue from methotrexate antitumor activity and host

toxicity. It is recommended that these drugs be administered 24 hours

apart.

Drug Interaction 2

Vincristine—L-Asparaginase inhibits the clearance of vincristine resulting

in increased host toxicity, especially neurotoxicity. Vincristine should be

administered 12–24 hours before L-asparaginase.

Special Considerations

An intradermal skin test dose of 2 IU should be performed before

the initial administration of L-asparaginase or whenever the dose is

being repeated more than 1 week from the immediately previous

one. The patient should be observed for at least 1 hour before the full

dose is given. A negative dermal test does not completely rule out the

possibility of an allergic reaction.

Monitor patient for allergic reactions and/or anaphylaxis. Contraindicated

in patients with a prior history of anaphylactic reaction.

L-asparaginase isolated from the Erwinia species may be tried in

patients previously treated with E. coli asparaginase, but allergic

reactions may still occur.

L-Asparaginase is a contact irritant in both powder and solution

forms. The drug must be handled and administered with caution.

Induction treatment of acute lymphoblastic leukemia with

L-asparaginase may induce rapid lysis of blast cells. Prophylaxis

against tumor lysis syndrome with vigorous IV hydration, urinary

alkalinization, and allopurinol is recommended for all patients.

Contraindicated in patients with either active pancreatitis or a

history of pancreatitis. If pancreatitis develops while on therapy,

L-asparaginase should be stopped immediately.

Close monitoring of LFTs, amylase, coagulation tests, and fibrinogen

levels.

L-Asparaginase can interfere with thyroid function tests. This effect

is probably due to a marked reduction in serum concentration of

thyroxine-binding globulin, which is observed within 2 days after

the first dose. Levels of thyroxine-binding globulin return to normal

within 4 weeks of the last dose.

Pregnancy category C.

Toxicity 1

Hypersensitivity reaction. Occurs in up to 25% of patients. Mild form

manifested by skin rash and urticaria. Anaphylactic reaction may be lifethreatening

and presents as bronchospasm, respiratory distress, and hypotension.

Resuscitation drugs and equipment should be readily available at

bedside before drug treatment.

Toxicity 2

Fever, chills, nausea, and vomiting. Acute reaction observed in about

two-thirds of patients.

Toxicity 3

Mild elevation in LFTs, including serum bilirubin, alkaline phosphatase,

and SGOT. Common and usually transient. Liver biopsy reveals fatty

changes.

Toxicity 4

Increased risk of both bleeding and clotting. Alterations in clotting with

decreased levels of clotting factors, including fibrinogen, factors IX and XI,

antithrombin III, proteins C and S, plasminogen, and alpha-2-antiplasmin.

Observed in over 50% of patients.

Toxicity 5

Pancreatitis develops in up to 10% of patients. Usually manifested as

transient increase in serum amylase levels with quick resolution upon

cessation of therapy.

Toxicity 6

Neurologic toxicity, including lethargy, confusion, agitation, hallucinations,

and/or coma. These side effects may require treatment discontinuation.

Severe neurotoxicity resembles ammonia toxicity.

Toxicity 7

Myelosuppression is mild and rarely observed.

Toxicity 8

Decreased serum levels of insulin, lipoproteins, and albumin.

Toxicity 9

Renal toxicity. Usually mild and manifested by mild elevations in BUN

and creatinine, proteinuria, and elevated serum acid levels.

