Amifostine

Trade Names

Ethyol, WR2721

Classification

Organic thiophosphate analog

Category

Chemoprotective drug

Drug Manufacturer

Alza Pharmaceuticals, MedImmune

Mechanism of Action

Organic thiophosphate analog 

Inactive in its parent form and serves as a prodrug.

Requires activation by the enzyme alkaline phosphatase to the active,

free thiol metabolite WR1065. This enzyme is expressed on the

plasma membrane surface of endothelial cells lining blood vessels

and on the surface of proximal renal tubular cells.

Activation occurs to a greater extent in normal cells when compared

to tumor cells because of a higher level of expression of alkaline

phosphatase.

Free thiol acts as a potent scavenger of oxygen free radicals and

superoxide anions to inactivate the reactive species of cisplatin and

radiation.

Does not adversely affect the antitumor activity of cisplatin and/or

radiation.

Absorption

Amifostine is not orally bioavailable. Approximately 50% of drug bioavailable

after SC injection.

Distribution

Amifostine is confined primarily to the intravascular compartment.

Rapidly cleared from plasma with a distribution half-life of _1 minute and

_10% of drug remains in plasma 6 minutes after drug administration. The

active metabolite of the drug is widely distributed in body tissues, but it does

not cross the blood-brain barrier or distribute into skeletal muscle.

Metabolism

Rapidly metabolized by the enzyme alkaline phosphatase to the active,

free thiol metabolite WR1065. Activation occurs to a much greater extent in

normal cells versus tumor cells given the higher levels of alkaline phosphatase,

higher pH, and increased vascularity in normal cells.  and _5% of drug is excreted in urine either as the

parent form or as amifostine metabolites.

Indications

Reduce the incidence of nephrotoxicity in patients with ovarian

cancer and non–small cell lung cancer receiving cisplatin-based

chemotherapy.

Reduce the incidence of moderate to severe xerostomia in patients

undergoing postoperative radiation treatment for head and neck

cancer, where the radiation port includes a significant portion of the

parotid glands.

Dosage Range

Recommended dose for reduction of cumulative renal toxicity is

910 mg/m 2 IV, administered once daily 30 minutes before cisplatin

chemotherapy.

Recommended dose for reduction of xerostomia is 200 mg/m 2

administered once daily 15–30 minutes before radiation therapy.

Alternative regimen for head and neck cancer patients is 500 mg SC

administered once daily 20 minutes before radiation therapy.

Special Considerations

Patients should be given antiemetics before drug treatment, because

amifostine is a moderate to severe emetogenic agent. Antiemetic

cocktail should include a 5-HT3 inhibitor (granisetron or ondansetron),

Benadryl, and Decadron.

Patients should be well hydrated before drug treatment and be kept

in a supine position during the infusion.

Antihypertensive medications should be stopped at least 24 hours

before starting therapy, because amifostine induces hypotension.

Blood pressure and vital signs of patients must be monitored every

5 minutes during the infusion and 10 minutes after the infusion.

In the event of hypotension, the infusion should be stopped

immediately, and the patient treated with IV fluids and/or pressors.

Treatment can resume if the blood pressure has returned to normal

within 5 minutes and the patient remains asymptomatic.

Infuse amifostine over a period of 15 minutes when used before

chemotherapy and over 3 minutes when used before radiation, as

longer infusion times are associated with an increased risk of side

effects.

SC administration is associated with a lower incidence of nausea/

vomiting and hypotension and is a more convenient treatment

option.

Pregnancy category C. Breast-feeding should be avoided.

Drug Interactions

None well characterized to date.

Toxicity 1

Nausea and vomiting are common and may be severe.

Toxicity 2

Hypotension occurs in up to 60% of patients. Usually asymptomatic.

Mean time of onset is 14 minutes into the infusion. Blood pressure usually

returns to normal within 5–15 minutes.

Toxicity 3

Infusion-related reaction in the form of flushing, chills, dizziness, somnolence,

and sneezing.

Toxicity 4

Hypocalcemia develops in _1% of patients and usually is clinically

asymptomatic. Amifostine affects the release of parathyroid hormone.

