Arsenic trioxide (As 2 O 3 )

Trade Names

Trisenox

Classification

Natural product

Category

Chemotherapy and differentiating agent

Drug Manufacturer

Cephalon

Mechanism of Action

Precise mechanism of action has not been fully elucidated.

Induces differentiation of acute promyelocytic leukemic cells by

degrading the chimeric PML/RAR-_ protein, resulting in release

of the maturation block at the promyelocyte stage of myelocyte

differentiation.

Induces apoptosis through a mitochondrial-dependent pathway, resulting

in release of cytochrome C and subsequent caspase activation.

Direct antiproliferative activity by arresting cells at either the G1-S or

G2-M checkpoints.

Inhibits the process of angiogenesis through apoptosis of endothelial

cells and/or inhibition of production of critical angiogenic factors,

including vascular endothelial growth factor.

Mechanism of Resistance

None well characterized to date.

Absorption

Arsenic trioxide is given only by the IV route.

Distribution

Widely distributes in liver, kidneys, heart, lung, hair, nails, and skin.

Metabolism

The clinical pharmacology of arsenic trioxide has not been well characterized.

Metabolism occurs via reduction of pentavalent arsenic to trivalent

arsenic and methylation reactions mediated by methyltransferase enzymes

that occur primarily in the liver. However, the methyltransferases appear to

be distinct from the liver microsomal P450 system. The methylated trivalent

arsenic metabolite is excreted mainly in the urine.

Indications

Acute promyelocytic leukemia (APL)—FDA-approved for induction of

remission and consolidation in patients with APL who are refractory to or

have relapsed following first-line therapy with all-trans retinoic acid (ATRA)

and anthracycline-based chemotherapy and whose APL is characterized by

the presence of the t(15;17) translocation or PML/RAR-_ gene expression.

Dosage Range

Induction therapy—0.15 mg/kg/day IV for a maximum of 60 days.

Consolidation therapy—Should be initiated 3 weeks after completion

of induction treatment and only in those patients who achieve

a complete bone marrow remission. The recommended dosage is

0.15 mg/kg/day IV for 5 days/week for a total of 5 weeks.

Drug Interaction 1

Medications that can prolong the QT interval such as antiarrhythmics—

Increased risk of prolongation of the QT interval and subsequent arrhythmias

when arsenic trioxide is administered concomitantly.

Drug Interaction 2

Amphotericin B—Increased risk of prolonged QT interval and Torsade

de Pointes ventricular arrhythmia in patients receiving amphotericin and

induction therapy with arsenic trioxide.

Special Considerations

Contraindicated in patients who are hypersensitive to arsenic.

Use with caution in patients who are on agents that prolong the

QT interval, in those who have a history of Torsade de Pointes, preexisting

QT interval prolongation, untreated sinus node dysfunction,

high-degree atrioventricular block, or in those who may be severely

dehydrated or malnourished at baseline.

Use with caution in patients with renal impairment as renal excretion

is the main route of elimination of arsenic.

Before initiation of therapy, all patients should have a baseline electrocardiogram

(EKG) performed and serum electrolytes, including

potassium, calcium, magnesium, blood urea nitrogen (BUN), and

creatinine, should be evaluated. Any pre-existing electrolyte abnormalities

should be corrected before starting therapy.

Serum electrolytes should be closely monitored during therapy.

Serum potassium concentrations should be maintained above

4 mEq/L and magnesium concentrations above 1.8 mg/dL.

Therapy should be stopped when the QT interval _500 millisecond and

only resumed when the QT interval drops to below 460 millisecond, all
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A electrolyte abnormalities are corrected, and cardiac monitoring shows

no evidence of arrhythmias.

Monitor closely for new-onset fever, dyspnea, weight gain, abnormal

respiratory symptoms, and/or physical findings, or chest x-ray abnormalities,

because 30% of patients will develop the APL differentiation

syndrome. This syndrome can be fatal, and high-dose steroids with

dexamethasone 10 mg IV bid should be started immediately and

continued for 3–5 days. While this syndrome more commonly occurs

with median baseline white blood cells of 5,000 mm 3 , it can occur in

the absence of leukocytosis. In most cases, therapy can be resumed

once the syndrome has completely resolved.

Monitor CBC every other day and bone marrow cytology every 10 days

during induction therapy.

Pregnancy category D. Breast-feeding should be avoided as arsenic is

excreted in breast milk.

Toxicity 1

Fatigue.

Toxicity 2

Prolonged QT interval (_500 msec) on EKG seen in 40%–50% of

patients. Does not usually increase upon repeat exposure to arsenic trioxide,

and QT interval returns to baseline following termination of therapy. Torsade

de Pointes ventricular arrhythmia and/or complete AV block can be observed

in this setting.

Toxicity 3
APL differentiation syndrome. Occurs in about 30% of patients and is

characterized by fever, dyspnea, skin rash, fluid retention and weight gain,

pleural and/or pericardial effusions. This syndrome is identical to the retinoic

acid syndrome observed with retinoid therapy.

Toxicity 4

Leukocytosis is observed in 50%–60% of patients with a gradual increase

in WBC that peaks between 2 and 3 weeks after starting therapy. Usually

resolves spontaneously without treatment and/or complications.

Toxicity 5

Light-headedness most commonly observed during drug infusion.

Headache and insomnia.

Toxicity 6

Mild nausea and vomiting, abdominal pain, and diarrhea.
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A Toxicity 7

Musculoskeletal pain.

Toxicity 8

Mild hyperglycemia.

Toxicity 9

Peripheral neuropathy.

Toxicity 10

Carcinogen and teratogen.
