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Commercially available manufacturer’s package insert
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MFR = 
Provided directly by the Manufacturer

ALLOPURINOL SODIUM (Zyloprim(, Aloprim() NSC #1390, IND #3508 (34685-IV)

Approved Roadmap Abbreviation: 
ALLO

Source and Pharmacology:  A structural analogue of hypoxanthine, which acts as a potent inhibitor of the enzyme xanthine oxidase.  Allopurinol blocks the breakdown of xanthine to uric acid, thus preventing the development of hyperuricemia and acute nephropathy after cytotoxic chemotherapy.  (Xanthine is 10 times more soluble than uric acid.)  Intact drug is rapidly cleared from plasma (by conversion to oxipurinol) with a plasma half-life of 40 minutes to 2 hours.  About 90% of the orally administered drug is absorbed; peak levels for allopurinol are observed in 1.5 hours and peak levels for oxipurinol are observed in 4 hours. Oxipurinol, which is also active, has a plasma half-life of 24 to 30 hours.  Both are excreted in the urine.

Toxicity: 


Common

Happens to 21-100 children out of every 100
Occasional

Happens to 5-20 children out of every 100
Rare

Happens to <5 children out of every 100

Immediate:

Within 1-2 days of receiving drug

Fever, pruritic maculopapular eruption
Drowsiness, local injection site reaction,  nausea, vomiting, diarrhea

Prompt:

Within 2-3 weeks, prior to the next course


Renal insufficiency, seizures, granulomatous hepatitis, slight myelosuppression, agranulocytosis, toxic epidermal necrolysis, severe systemic vasculitis, exfoliative dermatitis

Delayed:

Any time later during therapy, excluding the above conditions


Ocular lesions, alopecia, peripheral neuropathy

Late:

Any time after the completion of treatment




Formulation and Stability:  100mg & 300mg tablets for oral use and a lyophilized powder in 500mg vials are available.  Store at room temperature. Reconstitute powder with 25ml of sterile water, then further dilute with D5W or normal saline to a final concentration of <6mg/ml (to reduce likelihood of thrombophlebitis) and store at room temperature.  The reconstituted solution should be administered within 10 hours of preparation and any remainder should be discarded. The package insert lists drugs that are incompatible.

Dose Specifics:  Oral: Children - 10mg/kg/day in 2-3 divided doses or 200-300mg/m2/day in 2-4 divided doses (maximum of 800mg/day). Alternatively < 6yo - 50mg po TID; 6-10 yo - 100mg po TID. Children > 10 yo and adults 300mg/day in 2-3 divided doses. 

Dose adjustments in renal impairment (per Pediatric Dosage Handbook, 3rd Edition): Clcr >50ml/min - no dose adjustment; Clcr 10-50ml/min  - 50% dose reduction; Clcr <10ml/min - 70-75% dose reduction. Another recommendation for dose reduction based upon renal function (Micromedex, Bennett et al, 1987), includes using a dosing interval of q8hr with mild renal failure (Clcr >50ml/min), q12-24hr with moderate renal failure (Clcr 10-50ml/min), q48-72hr with severe renal failure (Clcr <10ml/min). 

Intravenous: Children - recommended starting dose 200mg/m2/day in divided doses; 

Adults - 300-600mg/day in divided doses (800mg/day maximum). Reduce doses for renal impairment. Always verify dosing with protocol.



Guidelines for Administration:  Give orally. Reserve the injectable formulation for patients that are unable to tolerate oral intake, this product is very expensive and offers no therapeutic benefit over the oral formulation. Xanthine nephropathy or, possibly, acute attacks of gout may occur during initiation of therapy, so fluid intake must be increased (2000ml/m2/day). 

Supplier:  Commercially available. See package insert for further information.  

Consent Insert: 


Common

Happens to 21-100 children out of every 100
Occasional

Happens to 5-20 children out of every 100
Rare

Happens to <5 children out of every 100

Immediate:

Within 1-2 days of receiving drug

Itching rash with drainage, fever
Drowsiness, local injection site discomfort,  nausea, vomiting, diarrhea

Prompt:

Within 2-3 weeks, prior to the next course


Kidney function decrease, seizures, liver damage, slight decrease in blood counts, severe white blood cell decrease, severe skin damage, severe inflammation of the veins, inflammation and peeling of the skin

Delayed:

Any time later during therapy, excluding the above conditions


Eye damage, hair loss, numbness of the hands, fingers, feet

Late:

Any time after the completion of treatment




Items below this line are not intended for inclusion in protocols but are for informational purposes only

Other Information: A number of DRUG-DRUG INTERACTIONS have been observed when allopurinol is given concomitantly with: 

antacids - decreases allopurinol’s effectiveness, give antacids 3hrs after allopurinol dose

azathioprine - increased azathioprine effect and toxicity, may need to decrease azathioprine dose by 67-75% if combination cannot be avoided

chlorpropamide - half-life may be increased leading to hypoglycemia, monitor

cyclophosphamide - levels may be increased increasing toxicity, use with extreme caution

cyclosporine - increased cyclosporine level and toxicity, monitor level closely

dicumarol/warfarin - increased hypoprothrombinemic effect may occur, if withdrawing or adding allopurinol during oral anticoagulation therapy monitor prothrombin time ratio and/or INR 

iron salts - possibly, iron stores in liver are increased, avoid combination if possible

mercaptopurine, oral only - (also the first metabolite of azathioprine) conversion to inactive metabolites is impaired, increasing effect and toxicity, need to decrease mercaptopurine dose by 67-75%; does not occur with IV mercaptopurine

penicillins/thiazide diuretics/ACE inhibitors – incr. incidence of rash/hypersensitivity reactions

tamoxifen - exacerbation of allopurinol induced hepatotoxicity

theophylline - when given with high doses of allopurinol (300mg po bid x 14-28 days), theophylline clearance may be decreased by 20%, onset at 2-4 weeks after concomitant use, may need to reduce dose of theophylline to prevent toxicity



vidarabine - increased incidence of neurotoxicity, onset at 3-4 days after concomitant therapy

To prepare an ORAL SUSPENSION use the following recipe: 1) 24 - 100mg tablets of allopurinol , crush tablets to a fine powder in a mortar. 2) Add approximately 3-5ml of glycerin or sterile water to levigate the powder.  3) Add Ora Plus 60ml and mix until evenly suspended. 4) Transfer to a graduate. 5) QSAD with Ora-Sweet to 120ml. Concentration = 20mg/1ml.

Expires: 60 days. Store at 5-25°C. Shake Well and Protect From  Light. 

(References - Micromedex, Handbook on Extemporaneous Formulations ASHP, Pediatric Drug Formulations by Nahata & Hipple, Vol 53 Aug. 15, 1996 Am J Health-Syst Pharm.)


AMIFOSTINE, IND #31,157

Source and Pharmacology:  Amifostine is an organic thiophosphate cytoprotective agent.  It is a pro-drug that is dephosphorylated at the tissue site by alkaline phosphatase to the active metabolite, a free thiol (WR-1065).  Once inside the cell, the free thiol provides an alternate target to DNA and RNA for the reactive molecules of alkylating or platinating agents, detoxifying the agent before it can damage these macromolecules.  Moreover, the free thiol acts as a potent scavenger of oxygen free radicals induced by ionizing radiation and certain chemotherapies.  Amifostine is rapidly cleared from the plasma, with < 10% of the drug remaining in plasma 6 minutes after the injection.   With 15 minutes allowed between the administration of amifostine and a chemotherapeutic agent, virtually no amifostine is available in the plasma for drug-drug interaction.  Little change in the pharmacokinetics is seen with repeat dosing.  The active metabolites, WR-1065, and the symmetrical disulfide WR-33278 are likewise rapidly metabolized and excreted primarily in the urine.  Plasma concentrations of WR-1065 remain relatively low (approximately 45 umol) after a 15 minute infusion of 910 mg/m2 of amifostine, well below cytoprotective tissue concentrations.  Concentrations in bone marrow 5 to 8 minutes after a 15-minute infusion of 910 mg/m2 were in the cytoprotective range (approximately 150 umol) for bone marrow.  These same concentrations were not protective for several human ovarian cancer cell lines.

Toxicity: 


Common
Happens to 21-100 children out of every 100
Occasional
Happens to 5-20 children out of every 100
Rare
Happens to <5 children out of every 100

Immediate:
Within 1-2 days of receiving drug
Nausea, vomiting; 

Flushing;

Hypotension
Sleepiness; dizziness

Sneezing
Hiccups;

Chills

Prompt:
Within 2-3 weeks, prior to the next course

Hypocalcemia (with schedules using multiple daily and multiple day dosing)


Delayed:
Any time later during therapy, excluding the above conditions




Late:
Any time after the completion of treatment




(L) Toxicity may also occur later. 

Common toxicities associated with amifostine administration include nausea and vomiting, flushing or a feeling of warmth, sneezing, dizziness and sleepiness/somnolence.  Adverse events such as sneezing, sleepiness, dizziness, flushing, hiccups and chills are generally episodic in nature, of mild to moderate severity, of brief duration and do not generally interfere with the administration of therapy.  Hypotension 

has been dose-limiting.  A transient decrease in blood pressure is frequent toward the end of a 15-minute amifostine infusion, occurring in up to 25% of patients.  It is more common in patients who have head and neck cancer, those who have received carotid irradiation, and those who are receiving antihypertensive medication.  In a phase III ovarian cancer trial in  122 women, the mean duration of hypotension was 6 minutes.  It was easily managed by placing the patient in the Trendelenburg position and infusing normal saline.  There were no serious medical sequelae.  A decrease in serum calcium is a known pharmacologic effect of amifostine.  It usually resolves spontaneously or following calcium supplementation.   In initial trials, only one patient who had received multiple doses of amifostine was symptomatic, with carpopedal spasm and distal paresthesias which resolved spontaneously.  No patient discontinued amifostine therapy due to hypocalcemia.  If multiple doses of amifostine are to be administered within a 24-hour period, serum calcium levels should be monitored and calcium supplements administered as needed.



Formulation and Stability:  Amifostine is provided as a sterile lyophilized powder requiring reconstitution for intravenous injection.  Amifostine is currently available in a formulation which is stable at room temperature (25(C).

Storage requirements are noted on vial labels.

Room Temperature Product (25(C)

For the room temperature product, each vial contains 500 mg of amifostine (anhydrous).  When reconstituted with 9.7 mL of 0.9% Sodium Chloride for Injection, each mL contains 50 mg of amifostine at a pH of 6  to 8  Reconstituted solutions may be further diluted with 0.9% Sodium Chloride for Injection for dosage adjustment.

The reconstituted solution is chemically stable for up to 5 hours at room temperature (25(C) and up to 24 hours when stored at refrigerated temperature (2(C to 8(C).  Amifostine in PVC bags, at concentrations ranging from 5 mg/mL to 40 mg/mL, is chemically stable for up 5 hours at room temperature and up to 24 hours when stored at refrigerated temperature.

CAUTION:  Parenteral products should be inspected visually for particulate matter and discoloration prior to administration whenever solution and container permit.  Do not use if cloudiness or precipitate is observed.

Incompatibilities:  The compatibility of amifostine with solutions other than 0.9% Sodium Chloride for Injection or Sodium Chloride solutions with other additives, has not been examined.  The use of other solutions is not recommended.
Supplier:  For this study, amifostine will be supplied by U.S. Bioscience.  Phone U.S. Bioscience between 9:00 AM and 5:00 PM Eastern time (Monday through Friday) to order drug.

Guidelines for administration:   For the dosages to be used with chemotherapy on this study, pre-hydration and prophylactic anti-emetics are indicated, but are part of the protocol already.  Patients receiving anti-hypertensive therapy should have that therapy interrupted 24 hours prior to amifostine administration.   Amifostine should be administered with the patient in the supine position, and the blood pressure should be monitored Q 3 minutes during the 15-minute infusion.  Should hypotension develop (> 20 mm Hg drop in the systolic BP), the infusion should be interrupted, the patient placed in the Trendelenburg position, and a bolus of normal saline (20 cc/kg over 20 minutes) should be given.  If the blood pressure returns to normal, which is likely, the amifostine infusion may be resumed. (Allow up to 15 minutes for a return of the blood pressure to normal.) The amifostine dosage that will be given just prior to radiation therapy, 200 mg/m2/dose, is unlikely to cause hypotension, and may be given as a slow IV bolus 15 minutes prior to radiotherapy.  If nausea and vomiting occur, on subsequent days patients may be premedicated with ondansetron and dexamethasone.



Consent Insert:

Common
Happens to 21-1000 children out of every 100
Occasional
Happens to 5-20 children out of every 100
Rare
Happens to <5 children out of every 100

Immediate:
Within 1-2 days of receiving drug
Nausea, vomiting; 

Flushing;

low blood pressure
Sleepiness; dizziness

Sneezing
Hiccups;

Chills

Prompt:
Within 2-3 weeks, prior to the next course

Low level of calcium salts in the blood (with schedules using multiple daily and multiple day dosing)


Delayed:
Any time later during therapy, excluding the above conditions




Late:
Any time after the completion of treatment




(L) Toxicity may also occur later. 




L-ASPARAGINASE E. coli (Elspar(, Kidrolase(, Crasnitin(, Leunase() NSC #109229 
Approved Roadmap Abbreviation: 
LASP
Source and Pharmacology:  E. coli asparaginase deaminates asparagine, thus, is lethal for cells which cannot synthesize asparagine.  It is lethal during all phases of the cell cycle.  Plasma T - 1/2 varies from 8 to 30 hours after IV administration and 39 to 49 hours after IM administration.  Very little is excreted in the urine and bile.  Although L-asparaginase does not diffuse into the CSF, low CSF asparagine levels occur. Asparagine levels remain low after L-asp is no longer detectable.  There is a shallow dose response curve.

Toxicity:


Common

Happens to 21-100 children out of every 100
Occasional

Happens to 5-20 children out of every 100
Rare

Happens to <5 children out of every 100

Immediate:

Within 1-2 days of receiving drug
Local allergic reactions
Rash
Hypersensitivity with anaphylaxis nausea, vomiting, somnolence, lethargy, headache, seizures (L), hyperuricemia, azotemia

Prompt:

Within 2-3 weeks, prior to the next course
Hyperammonemia (L), decreased synthesis of albumin, fibrinogen and other clotting factors (L)
Hyperglycemia, abnormal liver function tests
Pancreatitis (L), convulsions (L), hemorrhage (L), anorexia, CNS ischemic attacks, edema, renal complications, thrombosis, myelosuppression, irritability, depression, confusion, EEG changes, hallucinations

Delayed:

Any time later during therapy, excluding the above conditions




Late:

Any time after the completion of treatment




(L) Toxicity may also occur later.

Formulation and Stability:  Asparaginase powder for injection should be stored at 2-8(C but is stable 48hr – 1 year at room temperature. When asparaginase is reconstituted with 2-5ml of preservative-free sodium chloride it is stable for 7 days at room temperature with no loss of potency, if further diluted for I.V. solutions, it is stable for 8 hours at room temperature and 48hr when stored at 2-8°C.   Cloudy solutions should not be used.  Occasionally a very small number of gelatinous, fiber-like particles may develop in asparaginase solutions on standing. The particles may be removed without loss of potency by filtration through a 5-micron filter during administration of the drug.  Some loss of potency has occurred with the use of a 0.2-micron filter.

Guidelines for Administration:  IM is the preferred route due to the lower incidence of anaphylactic reactions. For IM use, asparaginase is reconstituted by adding 0.5 - 2 ml of 0.9% sodium chloride injection to the vial containing 10,000 IU of asparaginase and rotate the vial to dissolve (shaking will cause excessive foaming). No more than 2 ml should be given at one IM injection site.  IV infusions should be given slowly over 30 minutes. Special precautions: Because of the possibility of anaphylaxis, the patient should be kept under observation for 1/2 to 4 hours with resuscitative equipment available and IV epinephrine 1:10,000 and IV diphenhydramine. Monitor/assess for hyerglycemia, coagulopathies, cerebrovascular episodes and pancreatitis.

Supplier:  E. coli L-asparaginase is commercially available.  See package insert for further information.

Consent Insert:


Common

Happens to 21-100 children out of every 100
Occasional

Happens to 5-20 children out of every 100
Rare

Happens to <5 children out of every 100

Immediate:

Within 1-2 days of receiving drug
Local allergic reactions
Rash 
Allergic reaction (possibly severe and life-threatening), nausea, vomiting, drowsiness, feeling tired, headaches, seizures (L), increased uric acid levels, excessive amounts of protein breakdown products in the blood, decreased urine production

Prompt:

Within 2-3 weeks, prior to the next course
High level of ammonia or ammonia salts in the blood (L), decreased production of protein in the body (L)
High blood sugar, abnormal liver function test results
Inflammation of the pancreas (L); seizures (L), bleeding (L), loss of appetite, lack of oxygen to the brain, kidney damage, fluid build-up in tissues which causes swelling, blockage of an artery or vein from a clot, decreased blood counts, irritability, depression, confusion, brain test changes, hallucinations

Delayed:

Any time later during therapy, excluding the above condition




Late:

Any time after the completion of treatment




(L) Toxicity may also occur later.


Items below this line are not intended for inclusion in protocols but are for informational purposes only

Dosing Specifics:
Usually 6000 units/m2 IM 3 times a week (MWF) x 9 doses for ALL induction (if <3yo 200 units/kg/dose). A variety of other doses, up to 25,000 units/m2 IM x 1, are used. Always verify dosing with the protocol.



ERWINIA ASPARAGINASE (Porton asparaginase) NSC #106977

Approved Roadmap Abbreviation: 
ERW

Source and Pharmacology:  Erwinia asparaginase is an enzyme from the plant pathogen Erwinia carotovora (Erwinia chrysanthemi). Asparaginase deaminates asparagine, thus, is lethal for cells which cannot synthesize asparagine.  It is lethal during all phases of the cell cycle.  Plasma T - 1/2 varies from 8 to 30 hours after IV administration and 39 to 49 hours after IM administration.  Very little is excreted in the urine and bile.  Although asparaginase does not diffuse into the CSF, low CSF asparagine levels occur. Asparagine levels remain low after asparaginase is no longer detectable.  There is a shallow dose response curve.

Toxicity:


Common

Happens to 21-100 children out of every 100
Occasional

Happens to 5-20 children out of every 100
Rare

Happens to <5 children out of every 100

Immediate:

Within 1-2 days of receiving drug
Local allergic reactions
Rash
Hypersensitivity with anaphylaxis nausea, vomiting, somnolence, lethargy, headache, seizures (L), hyperuricemia, azotemia

Prompt:

Within 2-3 weeks, prior to the next course
Hyperammonemia (L), decreased synthesis of albumin, fibrinogen and other clotting factors (L)
Hyperglycemia, abnormal liver function tests
Pancreatitis (L), convulsions (L), hemorrhage (L), anorexia, CNS ischemic attacks, edema, renal complications, thrombosis, myelosuppression, irritability, depression, confusion, EEG changes, hallucinations

Delayed:

Any time later during therapy, excluding the above conditions




Late:

Any time after the completion of treatment




(L) Toxicity may also occur later.

Formulation and Stability:  For injection:  10,000 U vial.  Supplied as a lyophilized powder with glucose BP (dextrose monohydrate), 5mg and sodium chloride, 0.5 mg in 3 ml flint glass vials.  When the 10,000 U vial is constituted with 2 ml of preservative-free 0.9% Sodium Chloride Injection, USP, each ml of solution contains 5,000 U of Erwinia asparaginase, pH 6 to 7.5. This solution is stable for up to 20 days both at room temperature and refrigerated. May dilute with 1ml for a 10,000 U per ml concentration, stability is 48hr under refrigeration. However, the manufacturer recommends that the product be used immediately after reconstitution. Refrigerate the intact vials (2-8°C).  The intact vials are stable for at least 3 years both refrigerated (2-8°C) and at room temperature (22-25°C). Turbid solutions should be discarded.  NOTE:  To minimize protein denaturation arising from contact with the stopper, it is recommended that the vial be gently rotated to facilitate dissolution and to minimize contact with the stopper. The constituted solution should be withdrawn from the vial within 15 minutes. It may then be directly injected or further diluted in 5% Dextrose Injection, USP, or 0.9% Sodium Chloride Injection, USP.



Guidelines for Administration:  IM is the preferred route. The maximum volume per IM injection site is 2ml. IV infusions should be given slowly over a period of at least 30min. The reconstituted product (as described above) may be further diluted in 0.9% sodium chloride or 5% dextrose and this solution should be infused within 8 hours of preparation.  Special Precautions:  Because of the possibility of anaphylaxis, the patient should be kept under observation for 1/2 to 4 hours with resuscitative equipment available. Anaphylaxis is much less common following IM administration rather than IV, but have IV epinephrine 1:10,000 and IV diphenhydramine immediately available. Monitor/assess for hyperglycemia, coagulopathies, cerebrovascular episodes and pancreatitis.

Supplier:  Available from Speywood Pharmaceuticals Ltd., through its U.S. distributor, McKesson BioService Corporation - Tel: (301) 762-0069; FAX (301) 738-2478.  This product is NOT provided free of charge.

Consent Insert:


Common

Happens to 21-100 children out of every 100
Occasional

Happens to 5-20 children out of every 100
Rare

Happens to <5 children out of every 100

Immediate:

Within 1-2 days of receiving drug
Local allergic reactions
Rash 
Allergic reaction (possibly severe and life-threatening), nausea, vomiting, drowsiness, feeling tired, headaches, seizures (L), increased uric acid levels, excessive amounts of protein breakdown products in the blood, decreased urine production

Prompt:

Within 2-3 weeks, prior to the next course
High level of ammonia or ammonia salts in the blood (L), decreased production of protein in the body (L)
High blood sugar, abnormal liver function test results
Inflammation of the pancreas (L); seizures (L), bleeding (L), loss of appetite, lack of oxygen to the brain, kidney damage, fluid build-up in tissues which causes swelling, blockage of an artery or vein from a clot, decreased blood counts, irritability, depression, confusion, brain test changes, hallucinations

Delayed:

Any time later during therapy, excluding the above condition




Late:

Any time after the completion of treatment




(L) Toxicity may also occur later.

Items below this line are not intended for inclusion in protocols but are for informational purposes only

Dosing Specifics:

As a substitute for E.coli Asparaginase use Erwinia at the same dose. When substituting for Pegaspargase use 6000 units/m2 IM three times a week for 4-6 doses. Always refer to the protocol for dosing.



PEG-L-ASPARAGINASE (Pegaspargase, Oncaspar®, Polyethylene Glycol Conjugated L-asparaginase-H) NSC #644954

Approved Roadmap Abbreviation:
PEG

Source and Pharmacology:  The drug is an L-asparaginase combination (L-asparaginase amidohydrolase, EC 3.5.1.1), covalently attached to strands of monomethoxypolyethylene glycol of 5,000 daltons (PEG) by means of a coupling moiety.  The source of the L-asparaginase is Escherichia coli.  This conjugate is named PEG-L-asparaginase EC. The plasma half-life is 5.7 days.  The half-life of PEG-L-asparaginase is significantly longer than that of the native enzyme.  Previous allergic reactions to L-asparaginase are associated with a shorter half-life (3.2 days), and in patients with a history of L-asparaginase allergic reaction, doses are sometimes administered weekly instead of every two weeks.

Toxicity:


Common

Happens to 21-100 children out of every 100
Occasional

Happens to 5-20 children out of every 100
Rare

Happens to <5 children out of every 100

Immediate:

Within 1-2 days of receiving drug
Local allergic reactions
Rash
Hypersensitivity with anaphylaxis nausea, vomiting, somnolence, lethargy, headache, seizures (L), hyperuricemia, azotemia

Prompt:

Within 2-3 weeks, prior to the next course
Hyperammonemia (L), decreased synthesis of albumin, fibrinogen and other clotting factors (L)
Hyperglycemia, abnormal liver function tests
Pancreatitis (L), convulsions (L), hemorrhage (L), anorexia, CNS ischemic attacks, edema, renal complications, thrombosis, myelosuppression, irritability, depression, confusion, EEG changes, hallucinations

Delayed:

Any time later during therapy, excluding the above conditions




Late:

Any time after the completion of treatment




(L) Toxicity may also occur later.

Formulation and Stability:  Pegaspargase is available in 3750 units per 5ml vial  (750 IU/ml).  Keep under refrigeration at 2-8° C (36-40°F).  DO NOT FREEZE.  If stored at room temperature, stable no greater than 48 hours. Do not use cloudy solutions or if particulate matter is seen. Do not shake the vials – the asparaginase portion of the compound may be separated from the PEG portion.

Guidelines for Administration:  IM only. Maximum volume per IM injection site is 2ml. Special Precautions:  Because of the anaphylaxis, the patient should be kept under observation for 30 min - 4 hour with resuscitative equipment available.   Have IV epinephrine 1:10,000 and IV Benadryl immediately available.  Delayed hypersensitivity can be seen 1-2 days after the drug administration. Monitor the patient for hyperglycemia, coagulopathies, cerebrovascular episodes, and pancreatitis symptoms.

Supplier:  Commercially available with restrictions. Due to particulate matter in the product the distribution of drug has been restricted. The product must be ordered through Gentiva Health Services (1-888-276-2217). Product will only be sent for the following week and it must be ordered for each particular patient. The patient must be hypersensitive to native E.coli Asparaginase or being treated according to a protocol that requires the use of Pegaspargase or may be a relapsed patient. Contact Gentiva Health Services for forms and ordering information. See package insert for further information.



Consent Insert:


Common

Happens to 21-100 children out of every 100
Occasional

Happens to 5-20 children out of every 100
Rare

Happens to <5 children out of every 100

Immediate:

Within 1-2 days of receiving drug
Local allergic reactions
Rash 
Allergic reaction (possibly severe and life-threatening), nausea, vomiting, drowsiness, feeling tired, headaches, seizures (L), increased uric acid levels, excessive amounts of protein breakdown products in the blood, decreased urine production

Prompt:

Within 2-3 weeks, prior to the next course
High level of ammonia or ammonia salts in the blood (L), decreased production of protein in the body (L)
High blood sugar, abnormal liver function test results
Inflammation of the pancreas (L); seizures (L), bleeding (L), loss of appetite, lack of oxygen to the brain, kidney damage, fluid build-up in tissues which causes swelling, blockage of an artery or vein from a clot, decreased blood counts, irritability, depression, confusion, brain test changes, hallucinations

Delayed:

Any time later during therapy, excluding the above condition




Late:

Any time after the completion of treatment




(L) Toxicity may also occur later.


Items below this line are not intended for inclusion in protocols but are for informational purposes only

Dosing Specifics:

Usually 2500 units/m2 IM q2wk. Always verify dosing with protocol. Lower doses and/or more frequent dosing intervals have been implemented in some protocols.



Carmustine (BCNU, BiCNU, bischloronitrosourea) NSC #409962

Approved Roadmap Abbreviation: BCNU

Source and Pharmacology:  A lipid soluble alkylating agent which is hydrolyzed to active components.  It is not cross-resistant with other alkylating agents.  It primarily interferes with DNA synthesis and secondarily with DNA-dependent RNA synthesis.  It can cause inhibition of key enzymatic reac​tions required in the formation of DNA.  It is non phase-specific and has a plasma half-life of only 5 minutes, but metabolites have prolonged plasma levels.  The CSF levels are >50% of drug and/or metabolite plasma levels.  About 60 to 70% is excreted in the urine and as respiratory CO2.

Toxicity:


Common

Happens to 21-100 children out of every 100
Occasional

Happens to 5-20 children out of every 100
Rare

Happens to <5 children out of every 100

Immediate:

Within 1-2 days of receiving drug
Burning  with peripheral administration, nausea, vomiting, metallic taste
Thrombophlebitis at the injection site (L), marked facial flushing, hypotension (from rapid infusions or too concentrated) 
Burning (central), brownish discoloration on contact, ataxia, loss of balance, acute encephalopathies

Prompt:

Within 2-3 weeks, prior to next course
Myelosuppression1 (L), 

alopecia (L) 
Liver dysfunction (L), mucositis, esophagitis, diarrhea
Renal dysfunction (L), VOD w/high doses

Delayed:

Any time later during therapy, excluding the above conditions
Pulmonary dysfunction (L)

Pulmonary fibrosis (L), myocardial ischemia w/

high doses

Late:

Any time after completion of treatment

Infertility
Secondary malignancy

1 Myelosuppression may be prolonged, cumulative and rarely irreversible.

(L) Toxicity may also occur later.

Formulation and Stability:  Each vial contains 100mg lyophilized powder.  Dry vials should be refrigerated since they decompose slowly at room temperature.  Refrigerated unopened, dry vials are stable up to 3 years.  Dilute with 3ml of absolute alcohol diluent which is provided, then with 27 ml of sterile water for injection (yields 3.3 mg/mL). Expires in 8 hours at room temperature and 24 hours refrigerated.  (After mixing to 0.2 mg/ml, stable for 2 days at 2°-4°C, 8 hours at room temperature.)  Use glass or polyolefin containers and polyethylene tubing to avoid rapid and excessive loss of drug.  PROTECT FROM LIGHT. Incompatible with sodium bicarbonate.

Guidelines for Administration:  Give as an infusion, e.g., 100 mg in a 1-hour IV infusion.  Special Precautions:  Avoid rapid infusion which is associated with severe burning and/or hypotension.  Avoid extravasation or local contact with skin or conjunctiva. Solutions should be protected from light. Administration of drug last in sequence (unless otherwise specified by protocol) and flushing with NS or D5W both prior and after administration is recommended to minimize vein irritation. 

Supplier:  Commercially available 100mg powder vial with 3.5 ml of absolute alcohol as first diluent.  See package insert for further information.



Consent Insert:


Common

Happens to 21-100 children out of every 100
Occasional

Happens to 5-20 children out of every 100
Rare

Happens to <5 children out of every 100

Immediate:

Within 1-2 days of receiving drug
Burning feeling in the vein while drug is being given, nausea, vomiting, metallic taste while drug is infusing
Inflammation and/or blockage of a vein at the injection site (L), sudden redness of the face, low blood pressure due to giving the drug too quickly or if not in enough IV fluid
Burning feeling in the chest while the medication is being given by vein, brown discoloration where the medication comes in contact with the skin, dizziness, loss of balance, inflammation of the covering of the brain

Prompt:

Within 2-3 weeks, prior to next course
Decrease in the number of red and white blood cells and platelets made in the bone marrow(L), hair loss (L)
Abnormal function of the liver (L), sores or inflammation in the mouth and throat, diarrhea
Abnormal function of the kidneys (L), blockage of veins in the liver

Delayed:

Any time later during therapy, excluding the above conditions
Abnormal lung function (L)

Damage/scarring of lung tissue (L), lowering of oxygen delivered to the heart muscle (with high doses of drug)

Late:

Any time after completion of treatment

Inability to conceive or produce children
A new cancer or leukemia resulting from this treatment

 (L) Toxicity may also occur later.


Items below this line are not intended for inclusion in protocols but are for informational purposes only

Dose Specifics: Usual single agent doses range from 150mg-200mg/m2 every 6 weeks as a single dose or divided over a two to three day period.  As a conditioning agent before bone marrow transplantation, doses have ranged  from 300-600mg/m2.  Always verify dosing with specific protocol. 

Other Information

1.
Carmustine has documented DRUG-DRUG INTERACTIONS when given concomitantly with:


cimetidine:  potentiates marrow toxicity of carmustine (inhibits carmustine metabolism)

digoxin, oral only:   serum digoxin levels may decrease

phenytoin, oral only:  serum phenytoin levels may decrease

phenobarbital:  stimulates metabolism and decreases the effects of carmustine in rats; importance in humans is unknown

2.  
Pulmonary toxicity with high dose BCNU may manifest as severe interstitial pneumonitis and occur more often in patients with recent mediastinal irradiation.



BLEOMYCIN (Blenoxane) NSC #125066

Source and Pharmacology:  An antibiotic produced by fermentation from Streptomyces verticillus.  The lethal effect is due to binding and scission of DNA molecule.  It is phase-specific with its major effect in G2 and M1 phases.  Its peak blood level post-IM injection is about 30-60 minutes.  When given IV, the drug has a rapid plasma half-life of 10-20 minutes followed by a 2.5 hour terminal half-life.  The latter is markedly increased with increasing renal impairment.  Excreted by the liver and kidney.  Catabolized by hydrolase in most tissue.

Toxicity:


Common
Happens to 21-100 children out of every 100
Occasional
Happens to 5-20 children out of every 100
Rare
Happens to <5 children out of every 100

Immediate:
Within 1-2 days of receiving drug


anaphylaxis, high fever (L), hypotension, nausea, vomiting, skin rash (L)

Prompt:
Within 2-3 weeks, prior to the next course

Hyperpigmentation, 

pneumonitis (L)
High fever, renal failure, anorexia, skin rash, mucositis

Delayed:
Any time later during therapy, excluding the above conditions


Pulmonary fibrosis (L)

Late:
Any time after completion of treatment




(L) Toxicity may also occur later.

Formulation and Stability:  Available in 15 U (15 U=15mg) vials as bleomycin sulfate, a white or yellowish lyophilized powder.  For IM or SQ administration, mix in 1 to 5ml of H2O.  For IV administration, dissolve contents in physiologic saline and administer over 10 minutes.  Intact ampules of sterile powder are stable for 2 years when refrigerated (2°-8°C).
Guidelines for Administration:  SQ or IM (preferable), IV over 10 to 20 minutes; IM or SQ.  (Avoid oxygen inhalation therapy.)
Supplier:  Commercially available.  See package insert for further information.

Consent Insert:

Common
Happens to 21-100 children out of every 100
Occasional
Happens to 5-20 children out of every 100
Rare
Happens to <5 children out of every 100

Immediate:
Within 1-2 days of receiving drug


Life-threatening allergic reaction, high fever (L), low blood pressure, nausea, vomiting, skin rash (L)

Prompt:
Within 2-3 weeks, prior to the next course

Darkening of the skin, inflammation of the lungs (L)
High fever, kidney failure, loss of appetite, skin rash, mouth sores

Delayed:
Any time later during therapy, excluding the above conditions


Damage/scarring of lung tissue (L)

Late:
Any time after completion of treatment 




(L) Toxicity may also occur later.



BRYOSTATIN 1, NSC #339555, IND #42780

Source and Pharmacology: Bryostatin 1 is a macrocyclic lactone derived from the marine animal Bugula neritina of the phylum Bryozoa.  These marine organisms resemble coral or seaweed and have been called sea mosses, sea mats or false coral.  This agent is a potent stimulator of protein kinase C.  It also stimulates bone marrow progenitor cells and the production of cytokines in experimental animals.

Formulation & Stability:  Bryostatin is supplied by the NCI as a two part formulation.  The drug vial is packaged with one vial of the special diluent (NSC #651159).  Drug will be supplied in 6cc vials containing 0.1 mg of bryostatin 1 and 5 mg of Povidine USP, lyophilized from 40% t-butanol.  The dry powder is reconstituted with 1 ml of sterile PET diluent (60% polyethylene glycol 400, 30% ethanol, 10% Tween 80).  The single-use lyophilized dosage form contains no antibacterial preservative. Therefore, it is advised that the constituted product be discarded within 8 hours of initial entry.  Shelf life evaluation of the intact vials is ongoing.

After dissolving the contents completely, the resulting solution is further diluted with nine volumes of 0.9% sodium chloride injection.  The resulting solution contains 10µg/ml of bryostatin 1 and is stable for at least 24 hours at room temperature under normal lighting.  The 10 (g/ml solution may be further diluted with 0.9% sodium chloride, USP, or Dextrose 5% in water, USP, to 0.15 (g/ml or 0.75 (g/ml.  Glass bottles and nitroglycerin tubing should be used.  The formulation should be stored at 4 degrees centigrade.

Supplier:  Use the POG protocol number and agent NSC number, request bryostatin 1 directly from the Drug Management and Authorization Section of the NCI.

Drug Ordering - Once the patients eligibility is established and the individual has been registered a supply of drug may be ordered.  Drug may be requested by completing a Clinical Drug Request (NIH-986) and mailing it to the Drug Management and Authorization Section, DCTD, NCI, EPN Room 707, Bethesda, MD 20892 or faxing it to (301) 480-4612.  For questions call (301) 496-5725.

Drug Inventory Records - The investigator, or a responsible party designated by the investigator, must maintain a careful record of the inventory and disposition of all drugs received from DCTD, using the NCI Drug Accountability Record Form.  (See the Investigators Handbook for Procedures for Drug Accountability and Storage.)

Toxicity:


Common
Happens to 21-100 children out of every 100
Occasional
Happens to 5-20 children out of every 100
Rare
Happens to <5 children out of every 100

Immediate:
Within 1-2 days of receiving drug

Nausea, vomiting
Low blood pressure, dyspnea, flushing, bradycardia

Prompt:
Within 2-3 weeks, prior to the next course

Phlebitis at the infusion site


Delayed:
Any time later during therapy, excluding the above conditions
Myalgia, flu-like symptoms, fatigue, fever
Slight and transient decrease in platelets and neutrophils, anemia, cellulitis, headache, elevated liver functions, diarrhea, constipation, rash
Renal toxicity

Late:
Any time after completion of treatment




(L) Toxicity may also occur later .

Route of Administration: one hour intravenous infusion every week x three; no therapy week four.  Administration through a central venous line is strongly recommended.

Consent Insert:


Common
Happens to 21-100 children out of every 100
Occasional
Happens to 5-20 children out of every 100
Rare
Happens to <5 children out of every 100

Immediate:
Within 1-2 days of receiving drug

Nausea, vomiting
Low blood pressure, difficulty breathing, sudden redness of the face and neck, slow heart beat

Prompt:

Within 2-3 weeks, prior to the next course

Inflammation of a vein at the place where the needle enters the skin


Delayed:
Any time later during therapy, excluding the above conditions
Muscle pain, flu-like symptoms, fatigue, fever
Slight and temporary decrease in the number of red and white blood cells and platelets, inflammation of the skin, headache, elevated liver function tests, diarrhea, constipation, rash
Damage to kidney tissue

Late:
Any time after completion of treatment




(L) Toxicity may also occur later.



BUSULFAN (Myleran)  NDC #000810713

Source and Pharmacology:  Busulfan is a sulfonoxyalkane (1,4-dimethansulfonoxybutane) that acts as a bifunctional alkylating agent.  Busulfan is highly toxic to noncycling (G0) or slowly-cycling cells, such as hematopoietic stem cells.  After oral administration of a dose of 1 mg/kg, absorption is good.  Peak levels of 1.4-4.25 (M are obtained within 45 minutes after oral administration, and the apparent half-life is approximately 1.5-2.5 hours.  Children under five years of age have the lowest peak levels and shortest half-lives.  CSF levels are equal to or higher than plasma levels.

Toxicity:  In the doses employed herein, the dose-limiting toxicity (DLT) of Busulfan is marrow aplasia, for which BMT is, in effect, the treatment.  Nausea and vomiting may occur after administration of Busulfan but are generally not severe.  Seizures have been temporally associated with the administration of high-dose Busulfan, although the etiology is not known.  Prophylactic anticonvulsant therapy may be useful in patients receiving high doses of the drug.  “Bronzing” of the skin is common but is generally not associated with adrenal insufficiency (e.g., Addison’s disease).  However, primary or secondary adrenal hypofunction may occur.  Oral mucositis and breakdown of skin in intertriginous areas may occur 5-10 days after BMT and is  presumably related to Busulfan.  Erythematous skin rashes, hepatic dysfunction including veno-occlusive disease, amenorrhea, testicular atrophy, gynecomastia, myasthenia symptoms, cataracts, and atrophic bronchitis with cytologic dysplasia have all been reported infrequently after Busulfan administration.  Pulmonary fibrosis with diffuse interstitial pneumonitis is a theoretical risk, but has not been seen in a series of 68 patients receiving high doses of the drug as preparation for BMT15.  A few cases of endocardial or pericardio fibrosis have occurred after years of therapy with Busulfan in CML patients.  Busulfan may be leukemogenic.

Formulation and Stability:  Scored tablets, 2 mg.  The drug is insoluble in water, and no preparation is available for parenteral administration.

Supplier:  Commercially available as Myleran (Burroughs-Welcome).



CARBOPLATIN (Paraplatin, CBDCA) NSC #241240

Source and Pharmacology:  The mechanism of action of carboplatin would appear to be similar to that of cisplatin, i.e., it binds to replicating DNA causing single strand breaks and cross-links with DNA.  Data suggests that other factors also contribute to cytotoxicity.  The µ t½ is 1.1 to 2 hours and the gamma t½ is 2.6 to 5.9 hours.  Carboplatin is not protein bound.  Elimination is dependent on the glomerular filtration rate; the dose may require adjustment depending on GFR.

Toxicity:

Common
Happens to 21-100 out of every 100 children
Occasional
Happens to 5-20 children out of every 100
Rare
Happens to <5 children out of every 100

Immediate:

Within 1-2 days of receiving drug
Nausea (L), vomiting (L)



Metallic taste

Prompt:

Within 2-3 weeks, prior to the next course
Myelosuppression1
Electrolyte disturbances (L)
Peripheral neuropathy, hepatotoxicity (L), renal toxicity (L), ototoxicity (L)

Delayed:

Any time later during therapy, excluding the above conditions




Late:

Any time after completion of treatment


Secondary leukemia 



1 Thrombocytopenia is more severe or dose limiting. 

(L) Toxicity may also occur later.

Formulation and Stability:  Supplied in amber vials containing 50, 150 and 450mg of carboplatin, prepared as a white lyophilized powder.  Store at room temperature (15°-30°C) and away from light. Reconstitute with 5, 15, or 45ml of sterile water, respectively, each ml containing 10mg carboplatin. Carboplatin may be further diluted to 0.5-2  mg/mL with 5% dextrose or 0.9% sodium chloride with a 24 hour stability at room temperature.  Lower chloride concentrations enhance stability.  Sodium bicarbonate reduces stability.

Guidelines for Administration:  IV infusion over 15 minutes or longer.  Pre-hydration and post-hydration with IV fluids (D5W in 0.45 NaCl) are less important than with cisplatin.  Aluminum reacts with carboplatin, causing loss of potency; therefore, needles and intravenous sets containing aluminum parts must not be used for the preparation or administration of carboplatin.

Supplier:  Commercially available.  See package insert for further information.



Consent Insert:

Common
Happens to 21-100 out of every 100 children
Occasional
Happens to 5-20 children out of every 100
Rare
Happens to <5 children out of every 100

Immediate:
Within 1-2 days of receiving drug
Nausea (L), vomiting (L)

Metallic taste

Prompt:
Within 2-3 weeks, prior to next course
Low number of white blood cells and platelets
Abnormal levels of certain salts in the body like sodium and potassium (L)
Numbness, tingling, clumsiness, damage to the liver (L), damage to kidney tissue (L), damage to the ear causing hearing and balance problems(L) 

Delayed:
Any time later during therapy, excluding the above conditions




Late:
Any time after completion of treatment


A new leukemia caused by this treatment

(L) Toxicity may also occur later.



CCNU (lomustine, Ceenu) NSC #79037

Source and Pharmacology:  CCNU is one of the orally active nitrosureas exhibiting antitumor effect.  It alkylates DNA and RNA, and is not cross-resistant with other alkylators.

Toxicity:


Common
Happens to 21-100 children out of 100
Occasional
Happens to 5-20 children out of every 100
Rare
Happens to <5 children out of every 100

Immediate:
Within 1-2 days of receiving drug
Nausea, vomiting



Prompt:
Within 2-3 weeks, prior to next course
Myelosuppression
Anorexia
Elevation of liver enzymes

Delayed:
Any time later during therapy, excluding the above conditions


Pulmonary toxicity (L), renal toxicity (L), cumulative myelosuppression

Late:
Any time after completion of treatment


Cumulative myelosuppression

(L) Toxicity may also occur later

Formulation and Stability:  CCNU is supplied in the form of a white powder in 10, 40, and 100mg capsules.  The encapsulated drug is stable at room temperature for 2 years when stored in tightly closed containers.  Avoid excessive heat (>40°C).

Guidelines for Administration:  PO in one dose on an empty stomach.  Note:  All oral drugs should be given 30 minutes before meals or 2 hours after meals, unless otherwise stated in the instructions.

Supplier:  Commercially available.  See package insert for further information.

Consent Insert:


Common
Happens to 21-100 children out of every 100
Occasional
Happens to 5-20 children out of every 100
Rare
Happens to <5 children out of every 100

Immediate:
Within 1-2 days of receiving drug
Nausea, vomiting



Prompt:
Within 2-3 weeks, prior to the next course
Decrease in the number of red and white blood cells and platelets made in the bone marrow
Loss of appetite
High level of liver enzymes in the blood

Delayed:
Any time later during therapy, excluding the above conditions


Lung damage (L), kidney damage (L), low number of white blood cells and platelets, decreasing over time

Late:
Any time after completion of treatment


Decrease in the number of red and white blood cells and platelets made in the bone marrow which may become more of a problem after repeated doses

(L) Toxicity may also occur later .

CISPLATIN (Cis-diamminedichloroplatinum II, CDDP, Platinol) NSC #119875

Source and Pharmacology:  Cisplatin is a platinum complex that has been shown to have cytotoxic effects by directly binding with DNA.  Inhibition of DNA synthesis is thought to be due to the formation of inter- and intra-strand crosslinks between the guanine-guanine groups.  Cisplatin has synergistic cytotoxicity with radiation and other chemotherapeutic agents.  Cisplatin has a rapid distribution phase of 25-80 minutes with a slower secondary elimination half-life of 60-70 hours.  Its penetration into the CNS is poor.  

Toxicity:

Common
Happens to 21-100 children out of every 100
Occasional
Happens to 5-20 children out of every 100
Rare
Happens to <5 children out of every 100

Immediate:
Within 1-2 days of receiving drug
Nausea (L), vomiting (L)


Metallic Taste (L)
Anaphylactic reaction 

Prompt:
Within 2-3 weeks, prior to the next course
Anorexia (L), myelosuppression,

hypomagnesemia (L), high frequency hearing loss (L), nephrotoxicity (L)
Electrolyte disturbances (L)
Peripheral neuropathy (L), 

tinnitus (L), seizure (L), 

liver toxicity (L)

Delayed:
Any time later during therapy, excluding the above conditions

Hearing loss in the normal hearing range


Late:
Any time after completion of treatment


Secondary malignancy

(L) Toxicity may also occur later.

Formulation and Stability:  Available as a white lyophilized powder in 10mg and 50mg vials, and as an aqueous solution, 1mg/ml, in 50ml and 100ml vials.  When stored away from light it is stable for up to one year.  Reconstitute by adding 10ml or 50ml sterile water to 10mg or 50mg vials respectively.  If not used within 6 hours, it must be protected from light.  The solution is stable for 20 hours at room temperature. DO NOT REFRIGERATE RECONSTITUTED SOLUTION.  Further dilution can be made in solutions containing at least 0.2% NaCl to maintain stability.  Contact with aluminum (needles, etc.) should be avoided, as loss of potency can occur.

Guidelines for Administration:  IV infusion.  Special Precautions:  To reduce risk of nephrotoxicity, maintain a high urine flow with good hydration.  Mannitol is often administered to ensure good diuresis. To decrease the risk of hypomagnesemia, give magnesium gluconate, 3 g/m2 per day PO in 2 or 3 divided doses after cisplatin administration.  If the patient is unable to take magnesium by mouth while receiving cisplatin therapy, MgS04 may be given IV, 30mg/kg/24 hrs.  (Investigator's choice of oral magnesium supplement is allowed.)  Antiemetics are required.

Supplier:  Commercially available.  See package insert for further information.



Consent Insert:


Common
Happens to 21-100 children out of 100
Occasional
Happens to 5-20 children out of every 100
Rare
Happens to <5 children out of every 100

Immediate:
Within 1-2 days of receiving drug
Nausea (L), vomiting (L)
Metallic Taste (L)
Allergic reaction 

Prompt:
Within 2-3 weeks, prior to the next course
Loss of appetite (L), low level of magnesium salts in the blood (L), hearing loss (high sounds) (L), damage to kidney tissue (L), Decrease in the number of red and white blood cells and platelets made in the bone marrow
Abnormal levels of certain salts in the body like sodium and potassium (L)
numbness, tingling, clumsiness (L), ringing in the ears (L), seizure (L), damage to the liver (L)

Delayed:
Any time later during therapy, excluding the above conditions

Hearing loss in the normal hearing range


Late:
Any time after completion of treatment


A new cancer or leukemia resulting from this treatment

(L) Toxicity may also occur later.



CLADRIBINE (2-chlorodeoxyadenosine, CDA, Leustatin NSC# 105014/IND# 37433)

Source and Pharmacology:  CDA is a purine analogue which is resistant to deamination by adenosine deaminase.  Cell death results from accumulation of deoxynucleotides and/or inhibition of DNA synthesis/repair, in addition to depletion of ATP and NAD.  It is toxic to both resting and dividing cells.  The drug enters the cell by passive diffusion.  In pediatric patients, the steady state plasma concentration of CDA at a dose of 8.9 mg/m2 by continuous infusion over 5 days is 34.6 nmol/L.  The mean terminal half-life is 14.2 hours, and distribution volume 305.1 L/m2.  Approximately 20% of the drug is protein bound.  Excretion is primarily renal, with <1% excreted in the feces.  CDA has a prolonged terminal half-life.  The concentration of CDA 6.3 hours after the start of a 2-hour infusion is the same as the steady state concentration of the drug infused over 24-hour. The area under the time versus concentration curves (AUCs) are similar for the 2- and 24-hour infusions.

Toxicity:

Common
Happens to 21-100 children out of every 100
Occasional
Happens to 5-20 children out of every 100
Rare
Happens to <5 children out of every 100

Immediate:
Within 1-2 days of receiving drug
Nausea
vomiting, anorexia, injection site reactions


Prompt:
Within 2-3 weeks, prior to the next course
myelosuppression, fever, fatigue, rash
cough, breathing problems, constipation, diarrhea, headache, insomnia, dizziness, myalgia, arthralgia, hepatoxicity, nephrotoxicity (high dose only)


Delayed:
Any time later during therapy, excluding the above conditions
increases risk of infections, damage to nerve tissue*



Late:
Any time after completion of treatment




Unknown timing and frequency:  **fetal and teratogenic toxicities

*High doses led to partial paralysis in early studies.

**Fetal toxicities and teratogenic effects of cladribine have been noted in mouse and rabbit models outlined in the Investigator’s Brochure by OrthoBiotech.  The toxicities include: effects on sternal ossification, increased resorptions, reduced live litter sizes, decrease in the mean fetal weight, increased fetal malformations, teratogenic effects manifested primarily as numerous limb anomalies, and decreased maternal body weight attributing to increased resorptions.

Formulation and Stability:  CDA is supplied as a preservative-free solution with 10mg of cladribine (1 mg/mL) in 20 ml vials, with a concentration of 1 mg/ml.  When stored refrigerated (2º to 8ºC) and protected from light, unopened vials are stable until the expiration date indicated on the vial.


A precipitate may occur, however.  It can be resolubilized by allowing the drug to warm at room temperature and by shaking vigorously.  The drug does not have antimicrobial preservative or bacteriostatic agents, so aseptic technique is essential.  Admixtures of CDA are chemically and physically stable for at least 24 hours at room temperature and fluorescent lighting, however, the manufacturer recommends use within 8 hours due to the lack of preservations.  Stable in NS.  An immediate loss of cladribine occurs when admixed in 5% dextrose injection.

Dose and Route of Administration:  Intravenous as 2-hour infusion.  Dosage will be determined by study coordinator according to dose escalation schedule.  Mix CDA in normal saline at a concentration of 6.5mg/100ml.

Supplier:  Commercially available.  See package insert for further information.

Consent Insert:


Common
Happens to 21-100 children out of every 100
Occasional
Happens to 5-20 children out of every 100
Rare
Happens to <5 children out of every 100

Immediate:
Within 1-2 days of receiving drug
Nausea
vomiting, loss of appetite, irrititation or redness at the injection site


Prompt:
Within 2-3 weeks, prior to the next course
Decrease in the number of red and white blood cells and platelets made in the bone marrow, fever, feeling tired, rash
cough, breathing problems, constipation, diarrhea, headache, inability to sleep, dizziness, muscle pain, joint pain, mild damage to the liver, damage to kidney tissue (high dose only)


Delayed:
Any time later during therapy, excluding the above conditions
increased risk of infection, damage to nerve tissue



Unknown timing and frequency:  abnormal development in unborn or breast-fed children.

(L) Toxicity may also occur later.



COMPOUND 506U  (2-amino-9-(-D-arabinofuranosyl-6-methoxy-9H-purine) NSC #

Source and Pharmacology:  Compound 506 (2-amino-9-(-D-arabinofuranosyl-6-methoxy-9H-purine) is a water soluble prodrug of ara-G (9-(-D-arabinofuranosylguanine), a synthetic deoxyguanosine derivative that is resistant to cleavage by endogenous purine nucleoside phosphorylase and is cytotoxic to T-lymphoblasts at micromolar concentrations.  Cytotoxicity is mediated by the accumulation of ara-G nucleotides, especially dGTP, in T-cells, resulting in inhibition of ribonucleotide reductase and inhibition of DNA synthesis.

Toxicity: The dose limiting toxicity is neurologic, consisting of weakness, ataxia, confusion and coma.  In children the most common side effects have been sleepiness (but arousable), and tremors usually occurring day 4 or 5 of therapy and resolving by day 6.  Mild conjunctivitis has infrequently also been reported.  One child receiving a higher dose of Compound 506U78 lapsed into a coma that did not resolve.  In phase I trial with adults and children, 25% of the patients developed grade III or IV thrombocytpenia, granulocytopenia or anemia.  Nausea, vomiting and diarrhea were usually mild to moderate.  Fever (27%) and malaise or fatigue (40%), and polyneuropathy including Guillain-Barre’-like syndrome have been reported.  Agitation, delirium, and hallucinations have also been reported in association of administration of Compound 506U78.

Formulation and Stability of injection 5mg/mL in 0.45% sodium chloride for injection:  506U78 Injection, 5mg/mL is a liquid formulation provided in 50-mL glass vials.  Based on formal stability studies, the recommended storage for this product is “Store at or below 30(C and protect from light”, therefore, this product may be stored at room temperature and is stable for at least 3 months.  506U78 Injection, 5mg/mL was found to exhibit some degradation (<6%) when exposed to intense light for one month, and it is recommended that the product vials be stored in their cardboard containers until use.  There is no evidence to date that any additional precautions are necessary relative to light protection during dose preparation and administration, but formal studies to verify this are ongoing and results are not yet available.  

506U78 Injection, 5 mg/mL has been tested for particulates, and the results are well below the USP specification for particulate matter.  Thus, there is no evidence to date that 506U78 Injection, 5 mg/mL requires filtration before use, although filtration may be used as an additional precaution if desired.

506U78 Injection, 5 mg/mL is intended to be used without further dilution.
Guidelines for Administration: Compound 506U78 will be administered at a dose of 650 mg/m2 as a 1 hour infusion daily for 5 days.  Cycles will be repeated every 21 days.

Supplier: Manufactured by Glaxo-Wellcome and supplied through NCI.

Compound 506U78 may be requested by the Principal Investigator (or their authorized designees) at each participating institution.  Pharmaceutical Management Branch (PMB) policy requires that drug be shipped directly to the institution where the patient is to be treated.  PMB does not permit the transfer of agents between institutions (unless prior approval from PMB is obtained).  A completed Clinical Drug Request form (NIH-986) should be submitted to the PMB by fax (301) 480-4612 or mailed to the Pharmaceutical Management Branch, CTEP, DCTD, NCI, 9000 Rockville Pike, EPN Room 707, Bethesda, MD  20892.

Consent Insert: In laboratory animals that received Compound 506U78, the main side effects were coma (unconsciousness), tremors and muscle weakness. In adults and children receiving Compound 506U78 on the earlier study, the main side effects have been somnolence (severe sleepiness), seizure, coma (loss consciousness), muscle weakness, difficulty with balance, mental confusion, and difficulty with speech. In most patients, these problems were reversible (went away when the drug was stopped).  One adult patient and two children receiving higher doses of Compound 506U78 than the dose that will be used in 



this study had muscle weakness that did not go away. One child receiving a higher dose of Compound 506U78 than the dose used in this study went into a coma that did not go away.  You/your child may experience weakness or loss of feeling that can start in the legs and gradually include the whole body, including the nerves that control breathing.  In the worst cases, this can mean that people become paralyzed or need a machine to help them breathe.  It is not  known whether people always get better if this happens.  This drug may also cause you/your child to become irritable or see or hear things which are not there.

Other side effects from Compound 506U78 have included mild conjunctivitis (irritation of the eyes) that went away without treatment. Compound 506U78 does appear to cause lowering of the blood counts. If you/your child have/has a decrease in the blood counts, you/your child may have a drop in the white blood cell count, the cells that fight infection.  A low white blood cell count may make you/your child more likely to get an infection, including a serious infection that spreads through the blood stream (sepsis).  If this happens, you/your child will have to come to the hospital to be treated with antibiotics.  If your/your child's white blood cell is very low and you/your child get a fever, you/your child may have to come to the hospital to get treated with antibiotics.  You/your child may have a drop in the red blood cell count, the cells that carry oxygen around the body.  If you/your child have a low red blood cell count, you/your child may feel tired, weak, and like you/your child can't catch your breath.  If your/your child's red blood cell count drops very low or you feel very bad, we may give you/your child a blood transfusion.  You/your child may also have a drop in the platelet level.  Platelets are cells in the blood that help the blood to clot and stop bleeding.  If you/your child have a low platelet count, you/your child may have easy bruising or bleeding.  If the count is very low and there is bleeding, you/your child may receive a platelet transfusion to help stop the bleeding. The blood counts should return to normal within a short period of time.  Also reported were nausea, vomiting and diarrhea.

Since this is a new treatment for children, other side effects that we do not know about or do not expect may occur.



CYCLOPHOSPHAMIDE (CTX, Cytoxan) NSC #026271/IND #7089

Source and Pharmacology:  An alkylating agent, related to nitrogen mustard, which is biochemically inert until it is metabolized to its active components by the liver phosphamidases.  It is non-phase-specific.  The drug and its metabolites are excreted exclusively by the kidney after parenteral administration.  The plasma half-life ranges from 4 to 6.5 hours.  When taken orally, 25% may be passed in the stool unchanged.

Toxicity:


Common

Happens to 21-100 children out of every 100
Occasional
Happens to 5-20 children out of every 100
Rare
Happens to <5 children out of every 100

Immediate:
Within 1-2 days of receiving drug
Anorexia (L), nausea (L), vomiting(L)
Metallic taste (L), Inappropriate ADH1
Transient blurred vision1 cardiac toxicity with arrhythmias1 myocardial necrosis 2(L)

Prompt:
Within 2-3 weeks, prior to the next course
Myelosuppression (L), alopecia (L)
Hemorrhagic cystitis (L)


Delayed:
Any time later during therapy, excluding the above conditions
Immunosuppression, gonadal dysfunction /sterility (L)

Pulmonary fibrosis3(L)

Late:
Any time after completion of treatment


Secondary malignancy, bladder fibrosis

Unknown Frequency and Timing:  **Fetal and teratogenic toxicities and toxicities in breast-fed children

1 Less common with lower doses.

2Only with very high doses.

3 Risk increased with chest radiation.

(L) Toxicity may also occur later.

**Fetal toxicities and teratogenic effects of cyclophosphamide (alone or in combination with other antineoplastic agents) have been noted in humans.  Toxicities include: chromosome abnormalities, multiple anomalies, pancytopenia, and low birth weight.

**Cyclophosphamide is excreted into breast milk.  Neutropenia has been reported in breast-fed infants.  Cyclophosphamide is considered to be contraindicated during breast feeding because of the reported cases of neutropenia and because of the potential adverse effects relating to immune suppression, growth, and carcinogenesis.
Formulation and Stability:  Oral drug is supplied as 25mg and 50mg tablets.  Injectable form is available as white crystals with sodium chloride added, in vials containing 100mg, 200mg, 500mg, 1gm and 2gm. All preparations are stable at room temperature (not to exceed 30°C).  Reconstitute with sterile water to a concentration of 20 mg/ml.  Also available in 1g and 2g vials; reconstitute with 50ml and 100ml sterile water, respectively.  Discard solution after 24 hours at room temperature; stable up to 6 days if refrigerated (2°-8°C).  Since there is no preservative, precautions should be taken to insure sterility, or solution should be discarded within 8 hours.


Guidelines for Administration:  Doses <600mg/m2 (low dose) may be given PO in the a.m. on an empty stomach followed by good oral hydration; doses >600mg/m2 should be given as a 1-hour IV infusion. Patients should be asked to void at least every 2 hours during the 12-hour period immediately following a dose of cyclophosphamide.  Administration of high doses of cyclophosphamide should be preceded by IV fluids and MESNA, and followed by IV fluids and MESNA.

Supplier:  Commercially available.  See package insert for further information.

Consent Insert:

Common
Happens to 21-100 children out of every 100
Occasional
Happens to 5-20 children out of every 100
Rare
Happens to <5 children out of every 100

Immediate:
Within 1-2 days of receiving drug
Loss of appetite (L), nausea (L), vomiting (L)
Metallic taste (L), abnormal hormone function affecting levels of salt in the blood and urine, causing too much or too little urine1
Temporary blurred vision1, heart damage with abnormal heart rhythms1, decay of muscle tissue in the heart2

Prompt:
Within 2-3 weeks, prior to next course
Decrease in the number of red and white blood cells and platelets made in the bone marrow, hair loss
Bleeding and inflammation of the urinary bladder (L)


Delayed:
Any time later during therapy, excluding the above conditions
decreased ability of the body to fight infection or disease, absence of sperm or stopped monthly periods, inability to have children(L)

Damage/scarring of lung tissue 3 (L)

Late:
Any time after completion of treatment


A new cancer or leukemia resulting from this treatment, damage/scarring of bladder tissue

1 Less common with lower doses.

2Only with very high doses.

3 Risk increased in someone who has had chest radiation..

(L) Toxicity may also occur later.



CYCLOSPORIN A  (NSC #290193)
Source and Pharmacology:  Cyclosporin (CSA) is a potent immunosuppressive agent which prolongs survival of allogeneic transplants involving skin, heart, kidney, pancreas, bone marrow, small intestine, and lung.  Current evidence suggests that cyclosporine selectively inhibits IL-2 stimulated proliferation of activated T-lymphocytes.  CSA has been shown in vitro to be a potent inhibitor of P-glycoprotein which has been postulated to be a factor in multidrug resistance to various antineoplastic agents.  The terminal half-life of CSA is approximately 19 hours (range 10-27 hours).  Ninety-nine percent of CSA is metabolized. Elimination is primarily biliary with approximately 6% excreted in the urine.  The volume of distribution varies from 3.5 L/kg to 13 L/kg with higher concentrations of drug found in the liver, pancreas, and fat. CSA clearance rates have been shown to be higher in pediatric patients and in patients <25 years-old. Drugs which stimulate or inhibit hepatic p-450 enzymes may alter clearance of CSA.

Toxicity:


Common
Happens to 21-100 children out of every 100
Occasional
Happens to 5-20 children out of every 100
Rare
Happens to <5 children out of every 100

Immediate:
Within 1-2 days of receiving  drug
Facial flushing, hypertension (L),

immunosuppression (L)
Headache (L), tachycardia
Anaphylaxis, sneezing,

seizure (L), burning palmar plantar paresthesias (L)

Prompt:
Within 2-3 weeks, prior to the next course
Hirsutism (L)
Renal  toxicity (L), tremor (L), hypomagnesemia (L), hyperbilirubinemia (L)
Seizure, burning palmar plantar paresthesias, confusion (L), somnolence (L), diarrhea

Delayed:
Any time later during therapy, excluding the above conditions

Gingival hyperplasia


Late:
Any time after completion of treatment


Lymphoproliferative disorders

Cyclosporine may cause side-effects of other anticancer medications to be worse.
(L) Toxicity may also occur later.

Formulation and Stability:  CSA is available as a (50mg/ml) 5ml ampule in a polyoxyethylated castor oil (cremophor) base for IV use.  CSA is diluted 1ml (50mg) in 20 to 100ml of D5W or NS and is stable for 24 hours (in glass).  Store ampules below 86°F and protect from light and freezing.  (It is not necessary to protect admixtures from light).

Guidelines for Administration:  IV infusion in glass.  Non PVC tubing should be used (as commonly available for nitroglycerin infusions).  Monitor closely for the first 30 minutes and at frequent intervals thereafter for an acute allergic reaction.  D5W is the preferred IV fluid, as normal saline results in a 7-8% loss over 24 hours.

Supplier:  Commercially available from Sandoz Pharmaceuticals.  See package insert for further information.



Consent Insert:


Common
Happens to 21-100 children out of 100
Occasional
Happens to 5-20 children out of every 100
Rare
Happens to <5 children out of every 100

Immediate:
Within 1- 2 days of receiving drug
Sudden redness of the face, high blood pressure (L), reduced function of the immune system (L)
Headache (L), rapid heart rate
Allergic reaction (possibly life-threatening), sneezing, seizure (L), burning sensation on the palms of the hands and soles of the feet (L)

Prompt:
Within 2-3 weeks, prior to the next course
Increased amount of body hair
Damage to kidney tissue (L), trembling (L), low level of magnesium salts in the blood (L), high level of bilirubin in the blood (L)
Seizure, burning sensation on the palms of the hands and soles of the feet (L), confusion (L), drowsiness, diarrhea

Delayed:
Any time later during therapy, excluding the above conditions

Swollen gums


Late:
Any time after 

completion of therapy


abnormalities associated with the increase of cells called lymphocytes 

1Cyclosporine may cause side-effects of other anticancer medications to be worse
(L) Toxicity may also occur later.



CYTARABINE (cytosine arabinoside, AraC, Cytosar) NSC #063878

Approved Roadmap Abbreviation:
ARAC.

Source and Pharmacology:  Deoxycytidine analogue which is metabolized to ARA-CTP, a substance which inhibits DNA polymerase.  It is S phase specific, and thus affects DNA synthesis.  It has an initial plasma half-life of about 15 minutes, with a secondary phase of about 2 hours.  Rapidly catabolized by hepatic cytidine deaminases to AraU.  Intrathecally administered doses are catabolized and eliminated more slowly with a half-life of 1-11 hours.

Toxicity:


Common

Happens to 21-100 children out of every 100
Occasional

Happens to 5-20 children out of every 100
Rare

Happens to <5 children out of every 100

Immediate:

Within 1-2 days of receiving drug
Nausea, vomiting, anorexia (L), conjunctivitis1
Flu-like symptoms with fever (L)
Rash (L), encephalopathy1 (L), cerebellar dysfunction1 (L)

Prompt:

Within 2-3 weeks, prior to the next course
Myelosuppression, stomatitis, alopecia
Diarrhea
Hepatotoxicity (L)1, veno-occlusive disease1 (L), pulmonary capillary leak1

Delayed:

Any time later during therapy, excluding the above conditions


Pneumonitis

Late:

Any time after completion of treatment


Gonadal dysfunction

Unknown Frequency and Timing:  **Fetal and teratogenic toxicities

1 Rare with low doses.

(L) Toxicity may also occur later.

**Fetal toxicities and teratogenic effects of cytarabine (alone or in combination with other antineoplastic agents) have been noted in humans.  Toxicities include: congenital defects, chromosome abnormalities, pancytopenia, and low birth weight.

Intrathecal Therapy (Combined Agent)

Toxicity:  The following toxicities may occur when methotrexate, cytarabine, + hydrocortisone are given intrathecally:


Common

Happens to 21-100 children out of 100
Occasional

Happens to 5-20 children out of every 100
Rare

Happens to <5 children out of every 100

Immediate:

Within 1-2 days of receiving drug
Nausea, vomiting
Headache, pleocytosis, fever
Rash, somnolence (L), meningismus, convulsions, paresis

Prompt:

Within 2-3 weeks, prior to the next course


Myelosuppression, ataxia

Delayed:

Any time later during therapy, excluding the above condition

Learning disability
Leukoencephalopathy (L)

Late:

Any time after the completion of treatment


Progressive CNS deterioration

(L) Toxicity may also occur later.


Intrathecal Therapy (Cytarabine Single Agent)

Toxicity:  The following toxicities may occur when cytarabine alone is given intrathecally:

Common

Happens to 21-100 children out of every 100
Occasional

Happens to 5-20 children out of 

every 100
Rare

Happens to < 5 children out of 

every 100

Immediate:

Within 1-2 days of

receiving drug
Nausea, vomiting
Headache, pleocytosis
Rash, fever, somnolence (L), meningismus, convulsions (L), paresis

Prompt:

Within 2-3 weeks, prior to the next course


Myelosuppression, ataxia 

Delayed:

Any time later during therapy, excluding the above condition


Learning disability (L)

Late:

Any time after the completion of treatment




Formulation and Stability:  A freeze-dried powder available in 100mg, 500mg, 1g and 2g vials.  The unreconstituted form of the drug is stable at room temperature for at least 2 years.  Reconstitute with sterile water or Bacteriostatic Water to a recommended concentration of 20mg/ml up to 100mg/ml, except for IT administration.  (See Guidelines below.) Reconstituted solution stable for 28 days at room temperature or refrigerated (concentration dependent). Further diluted solutions of 0.5 mg to 25 mg/mL are stable at least 7 days at room temperature.  A solution of 40 to 80 mg/mL diluted with bacteriostatic water in polypropylene syringes is stable 15 days at room temperature.  A solution of 1 mg/mL in selected portable pump reservoirs is stable for 15 days at 37(C. Discard solution if haze develops. Compatible with potassium chloride and sodium bicarbonate. (Trissel, 9th edition) 

Intrathecal Administration:  IT cytarabine should be reconstituted with physiologic buffered diluents (lactated Ringer's, 0.9% sodium chloride, Elliott’s B solution) or patient's own CSF.  Do not use Bacteriostatic Water to reconstitute for IT use, use only preservative free solutions.
Guidelines for Administration:  IM, IT, SQ, IVP, intermittent IV infusion or continuous IV infusion.  When given in high doses, antiemetics and dexamethasone or artificial tear eye drops are indicated.  Flu-like syndrome may occur 6-12 hours after drug administration and may recur with successive therapy. Corticosteroid, antihistamine and/or acetaminophen administration may be helpful. Monitor for signs of neurotoxicity (peripheral neuropathy, cerebellar dysfunction) with high dose regimens and stop therapy immediately if toxicity is observed. Emesis usually occurs 4-6hr after intrathecal administration, use premedications to prevent. 

Supplier:  Commercially available.  See package insert for further information.



Consent Insert:


Common

Happens to 21-100 children out of every 100
Occasional

Happens to 5-20 children out of every 100
Rare

Happens to <5 children out of every 100

Immediate:

Within 1-2 days of receiving drug
Nausea, vomiting, loss of appetite (L), eye irritation/soreness1
Flu-like symptoms with fever (L)
Rash (L), poor brain function1(L), uncoordinated movements1, unsteady walk (L)

Prompt:

Within 2-3 weeks, prior to next course
Decrease in the number of red and white blood cells and platelets made in the bone marrow, mouth sores, hair loss
Diarrhea
Damage to the liver1 (L), blockage within the liver1(L), leakage of fluid into the lungs resulting in severe difficulty breathing1

Delayed:

Any time later during therapy, excluding the above conditions


Inflammation of the lungs

Late:

Any time after completion of therapy


Absence of sperm or stopped monthly periods

1 Rare with low doses.

(L) Toxicity may also occur later.

Intrathecal Therapy (Combined Agent)

Consent Insert:  The following toxicities may occur when methotrexate, cytarabine, ( hydrocortisone are given together into the spinal fluid:

Common

Happens to 21-100 children out of every 100
Occasional

Happens to 5-20 children out of every 100
Rare

Happens to <5 children out of every 100

Immediate:

Within 1-2 days of receiving drug
Nausea, vomiting
Headache, abnormally high number of cells in the spinal fluid, fever
Rash, drowsiness (L), stiff neck, irritation of tissues in the brain/spinal cord, seizure, partial paralysis

Within 2-3 wks:

Within 2-3 weeks, prior to the next course


Decrease in the number of red and white blood cells and platelets made in the bone marrow, unsteady walk

Delayed:

Any time later during therapy, excluding the above condition

Learning disabilities
Damage to brain tissue (L)

Late:

Any time after the completion of treatment


Increasingly poor central nervous system function

(L) Toxicity may also occur later.



Single Agent Cytarabine Intrathecal

Consent Insert:  The following toxicities may occur when cytarabine is given alone into the spinal fluid:

Common

Happens to 21-100 children out of every 100
Occasional

Happens to 5-20 children out of 

every 100
Rare

Happens to < 5 children out of 

every 100

Immediate:

Within 1-2 days of

receiving drug
Nausea, vomiting
Headache, abnormally high number of cells in the spinal fluid
Rash, fever, drowsiness (L), stiff neck, irritation of tissues in the brain/spinal cord, seizures (L), partial paralysis

Prompt:

Within 2-3 weeks, prior to the next course


Decrease in the number of red and white blood cells and platelets made in the bone marrow, unsteady walk

Delayed:

Any time later during therapy, excluding the above condition


Learning disability (L)

Late:

Any time after the completion of treatment




(L) Toxicity may also occur later.


Items below this line are not intended for inclusion in protocols but are for informational purposes only

Dose Specifics

Dose adjustment is necessary in hepatic failure but not with renal failure.

There are MANY dosing variations with this agent. Always verify dosing with protocol.

Other Information

Cytarabine has potential DRUG-DRUG interactions:

flucytosine – possible decreased flucytosine effect due to competitive inhibition of its uptake.

digoxin – decreased absorption (oral digoxin).



DACTINOMYCIN (Actinomycin-D, Cosmegen) NSC #3053

Source and Pharmacology:  Derived from Streptomyces parvullus.  Intercalates with DNA, inhibiting DNA-dependent RNA polymerase and, at high concentrations, prevents DNA replication.  It is phase specific, primarily to the G1 and S phases.  It has a very short initial plasma half-life of 1-minute but a prolonged terminal plasma half-life of 36 hours.  It is excreted primarily by the liver.  Very little diffusion occurs into the CSF.

Toxicity:


Common
Happens to 21-100 children out of every 100
Occasional
Happens to 5-20 children out of every 100
Rare
Happens to <5 children out of every 100

Immediate:
Within 1-2 days of receiving drug
Nausea, vomiting, local ulceration if extravasated



Prompt:
Within 2-3 weeks, prior to next course
Myelosuppression (L), alopecia (L), skin photosensitivity (L)
Diarrhea, mucositis (L), immune thrombocytopenia (L), radiation recall
Hepatotoxicity (L)

Delayed:
Any time later during therapy, excluding the above conditions




Late:
Any time after completion of treatment




1 Rarely clinically significant.

2 Risk increases with chest radiation
Formulation and Stability: Lyophilized powder, in vials containing 500mg of dactinomycin, with 20mg of mannitol.  Store at room temperature.  Reconstitute using 1.1ml sterile H2O without preservative to give a final concentration of 500 mg/mL.  The resulting solution should be clear to gold colored.  Preservatives may cause precipitation.  Stable at room temperature, but protect from light.  Use within 24 hours.

Guidelines for Administration:  IV push over 1 to 5 minutes.  Special Precautions:  Flush vein before and after infusion.  Avoid extravasation or local contact with skin or conjunctiva.  The drug may bind to standard nitrocellulose filters; however, some IVEX filters may be okay (Trissel).

Supplier: Commercially available.  See package insert for further information.

Consent Insert:


Common

Happens to 21-100 children out of every 100
Occasional

Happens to 5-20 children out of every 100
Rare

Happens to <5 children out of every 100

Immediate:

Within 1-2 days of receiving drug
Nausea, vomiting, damage to the skin if the medication leaks from a vein



Prompt:

Within 2-3 weeks, prior to the next course
Decrease in the number of red and white blood cells and platelets made in the bone marrow, hair loss, reduced function of the immune system, sensitivity of the skin to sunlight and increased risk of sunburn
Diarrhea, mouth sores (L), destruction of blood platelets from antibody formation (L), return of skin changes that previous radiation treatments may have caused
damage to the liver (L)

(L)  Toxicity may also occur later



DAUNORUBICIN (daunomycin, DNR, Cerubidine) NSC #82151

Source and Pharmacology:  An anthracycline compound derived from Streptomyces coeruleorubidus, which intercalates with DNA, interfering with DNA synthesis.  Maximal cytotoxic activity occurs in late S or G2 phase.  (At high doses, it is non phase specific.)  Primary route of excretion is biliary, with some urinary excretion.  Its initial plasma half-life is very rapid, with a terminal t½ of 18.5 hours.  It is catabolized to daunorubicinol, an active metabolite which disappears with a half-life of 26.7 hours.  It is widely distributed in the body, with highest levels found in the spleen, kidney, liver and lung.  20% is excreted in the urine and 40% in the bile.

Toxicity:


Common
Happens to 21-100 children out of every 100
Occasional
Happens to 5-20 children out of every 100
Rare

Happens to <5 children out of every 100

Immediate:
Within 1-2 days of receiving drug
Cardiac arrhythmias1, nausea, vomiting, worsens side effects due to radiation, local ulceration if extravasated, pink or red color to urine

Anaphylaxis, allergic reactions, rash

Prompt:
Within 2-3 weeks, prior to next course
Myelosuppression (L), 

alopecia (L)
Stomatitis (L), hepatotoxicity (L), mucositis (L)
Rash

Delayed:

Anytime later during therapy, excluding the above conditions
Myelosuppression (mainly leukopenia and thrombocytopenia), immunosuppression, alopecia
Cardiomyopathy (cumulative and dose dependent) 2 (L)


Late:

Anytime after completion of treatment


Secondary malignancy

1 Rarely clinically significant.

2 Risk increases with chest radiation
(L) Toxicity may also occur later.

Formulation and Stability:  Available in a 20mg vial of reddish, lyophilized powder.  Stored at room temperature, away from light, it is stable up to two years.  Reconstitute with 4ml normal saline or sterile water.  Solution is stable for 48 hours when refrigerated (2°-8°C).  Keep away from light.

Guidelines for Administration and Follow-up:  IV infusion over 5 minutes or more into a recent, patent IV site.  Special Precautions:  Avoid extravasation.  Flush vein before and after treatment.



[Shortening fractions (or ejection fractions) at which anthracycline is to be discontinued needs to be specified for each anthracycline-containing protocol as determined by the appropriate tumor committee and study coordinator.]

Supplier:  Commercially available.  See package insert for further information.

Consent Insert:


Common
Happens to 21-100 children out of every 100
Occasional
Happens to 5-20 children out of every 100
Rare
Happens to <5 children out of every 100

Immediate:
Within 1-2 days of receiving drug
Abnormal heart rhythm1, nausea, vomiting, worsening of side effects due to radiation treatments, pink or red color to urine, damage to the skin if the medication leaks from a vein

Allergic reaction (sometimes life-threatening), rash

Within 2-3 wks:
Within 2-3 weeks, prior to next course
Decrease in the number of red and white blood cells and platelets made in the bone marrow (L), decreased ability of the body to fight infection and disease, hair loss (L)
Mouth sores (L), damage to the liver (L)
Rash

Delayed:
Anytime later during therapy, excluding the above conditions
Low number of white blood cells and platelets (L), reduced function of the immune system, hair loss
Weakness of the heart muscle, the chance of which is higher with higher doses2 (L)


Late:
Anytime after completion of treatment


A new cancer or leukemia resulting from this treatment

1 Rarely causes a problem.

2 Risk increases with chest radiation

(L) Toxicity may also occur later.



DEFEROXAMINE (Ciba-Geigy DFO)

Source and Pharmacology: DFO is a catecholamide iron chelator produced by bacteria.  DFO chelates iron by forming a stable complex that prevents iron from entering into further chemical reactions.  It readily chelates iron from ferritin and hemosiderin, but does not combine with iron bound to cytochromes, hemoglobin, or transferrin.  DFO is metabolized by plasma enzymes and excreted by the kidney.  The chelate iron complex is water soluble and is readily excreted in the urine.

Formulation and Stability: DFO is available in 500 mg vials for intramuscular, subcutaneous and intravenous administration.  Prior to injection, 2 ml of sterile water is added, resulting in a solution of 250 mg/ml.  This may be further diluted with saline or glucose and water for intravenous usage.  Reconstituted DFO is stable for one week when stored at room temperature protected from light under sterile conditions.

Supplier: DFO is available commercially from Ciba-Geigy.

Toxicity:


Common
Happens to 21-100 children out of every 100
Occasional
Happens to 5-20 children out of every 100
Rare
Happens to <5 children out of every 100

Immediate:
Within 1-2 days of receiving drug

ARDS (L), decrease in renal function (L), abdominal pain (L), chest pain (L), malaise (L), tachycardia (L), shortness of breath (L), fever and hypotension during administration (L), erythema (L), leg cramps (L), flushing, urticaria (L)
Decreased hearing (L), visual disturbances (L), loss of consciousness (L), aphasia (L), anaphylaxis (L), dizziness (L), convulsion (L), diarrhea (L), obstipation (L), dysuria (L), thrombocytopenia (L), yersinia enterocolitica sepsis (L), shock (L)

Prompt:
Within 2-3 weeks, prior to next course


Permanent blindness or deafness

Delayed:
Any time later during therapy, excluding the above conditions




Late:
Any time after completion of treatment




(L) Toxicity may also occur later.

Route of administration: In this study DFO will be administered as a continuous intravenous infusion for seven days.  Because rapid infusion can result in hypotension, each infusion should be started at a decreased rate.  Start each infusion at half the desired rate measuring blood pressure frequently (q 15 min.).  Increase the dose rate after an hour to full dose, and measure blood pressure frequently.  If hypotension develops, stop the infusion and restart when normotensive.  Escalate more slowly until the full infusion rate is tolerated.



Consent Insert:


Common
Happens to 21-100 children out of every 100
Occasional
Happens to 5-20 children out of every 100
Rare
Happens to <5 children out of every 100

Immediate:
Within 1-2 days of receiving drug

Shortness of breath (L), severe difficulty breathing, decreased kidney function (L), discomfort or pain in the chest and/or stomach (L), sense of not feeling well (L), rapid heart rate (L), fever and low blood pressure during medication administration, leg cramps, sudden redness of the face/neck or redness on other areas of the skin, hives
Decreased hearing or vision (L), loss of consciousness (L), inability to speak (L), life-threatening allergic reaction (L), dizziness (L), seizure (L), diarrhea (L), severe constipation (L), painful and difficult urination (L), low number of platelets in the blood (L), blood infection caused by yersinia enterocolitica bacteria (L), shock (L)

Prompt:
Within 2-3 weeks, prior to next course


Permanent blindness or deafness

Delayed:
Any time later during therapy, excluding the above conditions




Late:
Any time after completion of treatment




(L) Toxicity may also occur later.



DEXAMETHASONE (Decadron) NSC #034521

Source and Pharmacology:  Dexamethasone is a synthetic fluorinated glucocorticoid devoid of mineralocorticoid effects.  At the cellular level, glucocorticoids appear to act by controlling the rate of protein synthesis.  The half-life of dexamethasone is approximately 3 hours, however the metabolic effects at the tissue level persist for up to 30-50 hours.  It is primarily metabolized in the liver and excreted by the kidneys.  It is 6 to 10 times more potent than prednisone mg per mg.

Toxicity:


Common
Happens to 21-100 children out of every 100
Occasional
Happens to 5-20 children out of every 100
Rare
Happens to <5 children out of every 100

Immediate:
Within 1-2 days of receiving drug

Poor wound healing, stomach upset
Pancreatitis (L), electrolyte imbalance (L), GI bleeding (L), increased intraocular pressure (L), hypertension

Prompt:
Within 2-3 weeks, prior to the next course
Hyperphagia, immunosuppression, personality changes, Cushing’s syndrome (L), pituitary-adrenal axis suppression, acne (L)
hyperglycemia


Delayed:
Any time later during therapy, excluding the above conditions

gastritis, muscle weakness
Aseptic necrosis of the femoral head (L), growth retardation (L), striae (L), osteopenia (L), Peptic ulcer

Late:
Any time after completion of treatment


Cataracts

(L) Toxicity may also occur later.

Formulation and Stability:  Available in 0.25, 0.5, 0.75, 1.5, 4 , and 6 mg tablets.  It also comes as a 0.5mg/5ml elixir, and as 4mg/ml, 10mg/ml, and 20mg/ml solution for injection.  Follow manufacturer's instructions for mixing.

Guidelines for Administration:  PO  Note:  best given with meals.  IV May be administered diluted in IV fluids over 10-20 minutes.

Supplier:  Commercially available.  See package insert for further information.

Consent Insert:


Common
Happens to 21-100 children out of every 100
Occasional
Happens to 5-20 children out of every 100
Rare
Happens to <5 children out of every 100

Immediate:
Within 1-2 days of receiving drug

Poor wound healing, stomach upset
Inflammation of the pancreas, which produces insulin and digestive enzymes (L), abnormal levels of certain salts in the body (like sodium and potassium) (L), bleeding in the stomach and intestines (L), increased pressure within the eye

Prompt:
Within 2-3 weeks, prior to the next course
Overeating, decreased ability of the body to fight infection and disease, slowed growth, pimples (L), personality changes
high blood sugar
high blood pressure

Delayed:
Any time later during therapy, excluding the above conditions

muscle weakness, inflammation of the stomach
Stomach ulcer, slowed growth (L), stretch marks (L), decreased bone density (L)

Late:
Any time after completion of treatment


Cataracts

(L) Toxicity may also occur later.

DEXRAZOXANE (ADR-529, Zinecard(, ICRF-187) NSC #169780, IND #14,490
Source and Pharmacology:  Dexrazoxane is a synthetic chemical, a cyclic derivative of EDTA that readily penetrates cell membranes. Results of laboratory studies suggest that dexrazoxane is converted intracellularly to a ring opened chelating agent that interferes with iron mediated free radical generation thought to be responsible, in part, for anthracycline-induced cardiomyopathy. The disposition kinetics of dexrazoxane are dose-dependent with administered doses from 60 to 900 mg/m2. The plasma half-life is 2-2.5 hours. Qualitative metabolism studies have confirmed the presence of unchanged drug, a diacid-diamide cleavage product, and two monoacid-monoamide ring products in the urine of animals and man. Metabolite levels were not measured in the pharmacokinetics studies.

Urinary excretion plays an important role in the elimination of dexrazoxane: 42% of the drug (500 mg/m2) was excreted in the urine. In vitro studies have shown that dexrazoxane is not bound to plasma proteins. The pharmacokinetics of dexrazoxane have not been evaluated in patients with hepatic or renal insufficiency.

There was no significant change in the pharmacokinetics of doxorubicin (50 mg/m2) in a crossover study in cancer patients.

Formulation and Stability: Sterile, pyrogen-free lyophilized material in 500 mg single dose vials. When reconstituted as directed with a 50 mL vial of 0.167 Molar (M/6) Sodium Lactate Injection, USP dilutent, each mL contains:  10 mg dexrazoxane.  The pH of the resultant solution is 3.5 to 5.5. Reconstituted dexrazoxane, when transferred to an empty infusion bag, is stable for 6 hours from the time of reconstitution when stored at room temperature or under refrigeration.  The reconstituted dexrazoxane solution may be diluted with either 0.9% Sodium Chloride Injection, USP, or 5% Dextrose Injection, USP, to a concentration range of 1.3 to 5 mg/mL in intravenous infusion bags.  The resultant solution is also stable for 6 hours.

Supplier:  Pharmacia & Upjohn, Kalamazoo, MI will provide the NCI with vials of dexrazoxane and diluent from its commercial supply for subsequent distribution. Dexrazoxane (500 mg) and its diluent (0.167 Molar [M/6] Sodium Lactate Injection, USP 50 ml) will be supplied through the Pharmaceutical Management Branch (NSC 169780). Dexrazoxane may be requested by the Principal Investigator (or their authorized designees) at each participating institution. Pharmaceutical Management Branch (PMB) policy requires that drug be shipped directly to the institution where the patient is to be treated. PMB does not permit the transfer of agents between institutions (unless prior approval from PMB is obtained). A completed Clinical Drug Request form (NIH-986) should be submitted to the PMB by fax (301) 480-4612 or mailed to the Pharmaceutical Management Branch, CTEP, DCTD, NCI, 9000 Rockville Pike, EPN Room 707, Bethesda, MD 20892.

Toxicity:


Common

Happens to 21-100 children out of every 100
Occasional
Happens to 5-20 children out of every 100
Rare
Happens to <5 children out of every 100

Immediate:
Within 1-2 days of receiving drug
Pain on injection, phlebitis
Transient increases in triglycerides, amylase and ALT, mild nausea, vomiting, and diarrhea


Prompt:
Within 2-3 weeks, prior to the next course
Myelosuppression 

Neurotoxicity (manifested as headache and constipation)

Delayed:
Any time later during therapy, excluding the above conditions




Late:
Any time after completion of treatment




Unknown Frequency and Timing:  *Fetal toxicities

*Possible adverse effects of dexrazoxane on the fertility of humans and experimental animals, male or female, have not been adequately studied. Dexrazoxane was maternotoxic, embryotoxic and teratogenic when given to pregnant rats and rabbits during the period of organogenesis. Safety and effectiveness of dexrazoxane in children have not been established.

Guidelines for Administration and Dosage Modification:  The reconstituted solution should be given by slow I.V. push or rapid drip intravenous infusion from a bag. The recommended dosage ratio of  dexrazoxane: doxorubicin is 10:1 (for example, 500 mg/m2 dexrazoxane: 50 mg/m2 of doxorubicin).  After completing the infusion of dexrazoxane, and prior to a total elapsed time of 30 minutes (from the beginning of the dexrazoxane infusion), the intravenous injection of doxorubicin should be given.

Consent Insert: 

Common

Happens to 21-100 children out of every 100
Occasional
Happens to 5-20 children out of every 100
Rare
Happens to <5 children out of every 100

Immediate:
Within 1-2 days of receiving drug
Pain on injection, inflammation of a vein
Increases in liver and pancreas products, mild nausea, vomiting and diarrhea


Prompt:
Within 2-3 weeks, prior to the next course
Decrease in numbers of red and white blood cells and platelets made in the bone marrow

Damage to nerve tissue (manifested as headache and constipation)

Delayed:
Any time later during therapy, excluding the above conditions




Late:
Any time after completion of treatment




Unknown Frequency and Timing:  Abnormalities in unborn children



DOXORUBICIN(Adriamycin) NSC #123127/IND #7038

Source and Pharmacology:  An anthracycline antibiotic isolated from cultures of Streptomyces peucetius.  Binds to DNA and inhibits nucleic acid synthesis, with its major lethal effect occurring during the S phase of the cell cycle.  Since it is primarily excreted by the liver, any liver impairment may enhance toxicity. 40% to 50% is excreted in the bile; (5% in the urine.  The drug has a very short initial t½ of <20 minutes and a terminal t½ of 17 hours.  Animal studies indicate cytotoxic levels persist in tissue for as long as 24 hours.

Toxicity:


Common

Happens to 21-100 children out of every 100
Occasional
Happens to 5-20 children out of every 100
Rare
Happens to <5 children out of every 100

Immediate:
Within 1-2 days of receiving drug
Cardiac arrhythmias1, nausea, vomiting, worsens side effects due to radiation, local ulceration if extravasated, pink or red color to urine

Anaphylaxis, allergic reactions, rash

Prompt:
Within 2-3 weeks, prior to the next course
Myelosuppression (L), 

alopecia (L)
Stomatitis (L), hepatotoxicity (L), mucositis (L)
Rash

Delayed:
Any time later during therapy, excluding the above conditions
Myelosuppression (mainly leukopenia and thrombocytopenia), immunosuppression, alopecia
Cardiomyopathy (cumulative and dose dependent) 2 (L)


Late:
Any time after completion of treatment


Secondary malignancy

Unknown Frequency and Timing:  **Toxicities in breast-fed children

1 Rarely clinically significant.

2 Risk increases with chest radiation
(L) Toxicity may also occur later.

**Doxorubicin is excreted into breast milk in humans.  Doxorubicin is considered to be contraindicated during breast feeding because of concerns for possible immune suppression, carcinogenesis, neutropenia, and unknown effects on growth.
Formulation and Stability:  Available as a freeze-dried powder in 10mg, 20mg, 50mg, 100mg, and 150mg vials.  Store at room temperature.  Also available as 2mg/ml solution in 5ml(10mg), 10ml(20mg), 25ml(50mg) and 100ml (200mg) multidose vials.  Store refrigerated.  Reconstitute the powdered form with normal saline, so that there is 2mg/ml; refrigerate, protect from light and prolonged exposure to aluminum. See package insert for storage temperatures and stabilities.

Guidelines for Administration and Follow-up:  IV infusion over 5 minutes or more, in a well-established line.  Special Precautions:  Avoid extravasation and local contact with skin or conjunctiva.  Avoid mixing with other agents, especially heparin.  Dose modification may be indicated with impaired liver function. (See toxicity.)

Modification of Anthracycline Therapy to Limit Cardiac Toxicity

Anthracycline therapy has been found to cause acute and late cardiac toxicity which may become manifest clinically as congestive heart failure or malignant arrhythmias.  The risk of cardiac toxicity is related to both dose intensity and total cumulative anthracycline dose.  Serial measurements of systolic left ventricular function and changes on EKG may reveal trends which suggest subclinical cardiac toxicity.  However, these measurements do not infallibly predict which patients will develop congestive heart failure.  Therefore, the decision to discontinue anthracycline before the total cumulative dose planned for a protocol must be made by the study investigators after balancing the risk of further cardiac damage, as suggested by abnormal results on serial cardiac testing, against the predicted benefit of increased cure rate based on the expected efficacy against the tumor targeted by the study.  The decision should be made in accordance with institutional and/or group normative practice.  Abnormal systolic function indices would be a shortening fraction below 29% on echocardiogram or ejection fraction below 50% on radionuclide cardiac angiography.  Clinical signs of congestive heart failure, not both reversible and clearly attributable to causes other than the anthracycline, are an indication for discontinuation of anthracycline therapy.

Supplier:  Commercially available.  See package insert for further information.

Consent Insert:


Common
Happens to 21-100 children out of every 100
Occasional
Happens to 5-20 children out of every 100
Rare
Happens to <5 children out of every 100

Immediate:
Within 1-2 days of receiving drug
Abnormal heart rhythm1, nausea, vomiting, worsening of side effects due to radiation treatments, pink or red color to urine, damage to the skin if the medication leaks from a vein

Allergic reaction (sometimes life-threatening), rash

Prompt:
Within 2-3 weeks, prior to the next course
Decrease in the number of red and white blood cells and platelets made in the bone marrow (L), decreased ability of the body to fight infection and disease, hair loss (L)
Mouth sores (L), damage to the liver (L)
Rash

Delayed:
Any time later during therapy, excluding the above conditions
Low number of white blood cells and platelets (L), reduced function of the immune system, hair loss
Weakness of the heart muscle, the chance of which is higher with higher doses2 (L)


Late:
Any time after completion of treatment


A new cancer or leukemia resulting from this treatment

1 Rarely causes a problem.

2 Risk increases with chest radiation

(L) Toxicity may also occur later.



ETOPOSIDE (VP-16, VePesid ) NSC #141540/IND #9197

Source and Pharmacology:   A semisynthetic derivative of podophyllotoxin that forms a complex with topoisomerase II and DNA which results in a single and double strand DNA breaks. Its main effect appears to be in the S and G2 phase of the cell cycle. The initial t( is 1.5 hours and the mean terminal half-life is 4 to 11 hours. It is primarily excreted in the urine. There is poor diffusion into the CSF. The maximum plasma concentration and area under the concentration time curve (AUC) exhibit a high degree of patient variability. Etoposide is highly bound to plasma proteins (~94%), primarily serum albumin. Pharmacodynamic studies have shown that etoposide systemic exposure is related to toxicity. Preliminary data suggests that systemic exposure for unbound etoposide correlates better than total (bound and unbound) etoposide. Etoposide is well absorbed after oral administration, but a high degree of interpatient variability has been reported (25 - 75% bioavailability).

Toxicity:

Common
Happens to 21-100 children out of every 100
Occasional
Happens to 5-20 children out of every 100
Rare
Happens to <5 children out of every 100

Immediate:
Within 1-2 days of receiving drug
Nausea, vomiting

Hypotension, anaphylaxis, skin rash

Prompt:
Within 2-3 weeks, prior to next course
Myelosuppression
Alopecia (L) , enhanced damage due to radiation, diarrhea
Peripheral neuropathy, stomatitis

Delayed:
Any time later during therapy, excluding the above conditions




Late:
Any time after completion of treatment


Secondary malignancy

(L) Toxicity may also occur later.

Formulation and Stability:  A yellow solution with a pH of 3 to 4, available in 100mg (5ml) or 500 mg (25 ml) multiple-dose sterile vials containing 20mg/per ml etoposide.  Unopened vials of VP-16 are stable for 24 months at room temperature (25°C).  Dilute with 0.9% sodium chloride injection or D5W.  At room temperature, the solution is thought to be stable for 48 hours at a concentration of 0.4mg/ml and for 96 hours at a concentration of 0.2mg/ml in both glass and plastic containers.  At concentrations above 0.4mg/ml, the stability of the solution is highly unpredictable; therefore dilution to a concentration >0.4mg/ml is not recommended.  DO NOT REFRIGERATE SOLUTION:  keep agitation to a minimum.  Also available in 50mg pink capsules.  Store capsules under refrigeration, but do not freeze.  For oral administration in children too young to take the capsules, the parenteral product can be used orally.  A 1:1 dilution (10 mg/mL) is stable for 3 weeks in Burron plastic oral syringes, and can be administered directly to be followed by sour candy or gum, or can be further diluted immediately prior to administration with fruit juice.  Concentrations need to be 0.4 mg/mL or less to substantially enhance taste.  At higher concentrations in fruit juice, precipitation may occur in less than 3 hours.

Etopophos (etoposide phosphate) is a more-expensive but more water soluble prodrug of etoposide.  It is rapidly and completely dephosphorylated to etoposide in the plasma and has similar pharmacokinetics.  It is available commercially from Bristol-Meyers Squibb as single dose vials equivalent to 100 mg of etoposide.  Each vial should be reconstituted with 5 or 10 ml of diluent to made a concentration equivalent to 20 or 10 mg/ml or etoposide.  Sterile water for injection, 5% dextrose injection, or 0.9% sodium chloride injection with or without benzyl alcohol as a bacteriostatic agent can be used as diluents. 

 Further dilution (if desired) for administration may be made with 5% dextrose injection or 0.9% sodium chloride injection to concentrations as low as 0.1 mg/mL.  These dilutions are stable for 24 hours at room or refrigerated temperatures.  When etoposide phosphate injection is used for oral administration, bioavailability is about 70%, roughly 20% higher than when etoposide injection is used

Guidelines for Administration:  IV over 1 hour.  Caution:  severe hypotension may occur if the drug is given in less than 30 minutes.  SHOULD NOT BE GIVEN BY RAPID INTRAVENOUS PUSH.  Watch for anaphylaxis.

Etopophos:  For etoposide phosphate, infusion rates of 5-210 minutes have been recommended by the manufacturer.  Hypotensive and allergic reactions are less frequent than with plain etoposide, but can still occur.  It is not clear if these reactions are rate-related with etoposide phosphate.  Drug administration should be discontinued and appropriate treatment instituted should a reaction occur.

Supplier:  Commercially available.  See package insert for further information.

Consent Insert:


Common
Happens to 21-100 children out of every 100
Occasional
Happens to 5-20 children out of every 100
Rare
Happens to <5 children out of every 100

Immediate:
Within 1-2 days of receiving drug
Nausea, vomiting

Low blood pressure, allergic reaction (sometimes life-threatening) skin rash

Prompt:
Within 2-3 weeks, prior to next course
Decrease in the number of red and white blood cells and platelets made in the bone marrow
Hair loss, worsens side effects due to radiation treatments, diarrhea
Numbness, tingling, clumsiness, mouth sores

Delayed:
Any time later during therapy, excluding the above conditions




Late:
Any time after completion of treatment


A new cancer or leukemia resulting from this treatment

(L) Toxicity may also occur later.



ECTEINASCIDIN 743 (ET-743)  NSC# S648766, IND# 50,286

Source of Drug:  Ecteinaschidin 743 (ET-743) is isolated from the marine tunicate Ecteinascidia turbinata. The isolation of ET-743 from the marine tunicate Ecteinascidia turbinata is performed in three stages: 1) collection of the tunicate from the sea, 2) extraction of a green oil concentrate (“crude extract”) which contains a family of ecteinascidins, and 3) chromatographic purification of ET-743 from the crude extract.

Drug Information:  Ecteinascidin 743 is supplied as a sterile lyophilized product. Each vial contains 250 ug of ET-743 with 250 mg of mannitol, 34 mg of monopotassium phosphate and phosphoric acid to adjust pH until 4.00.  Drug vials should be stored between -10°C and -20°C and protected from light. The drug product, under these storage conditions is stable for at least 24 months. Vials should be reconstituted by adding 5ml of sterile water for injection. The resultant solution should be colorless, clear and essentially free of particulate matter by visual examination. This solution is stable at room temperature for at least 48 hours with a 99.9% of remaining ET-743 after the specified period of time.

Drug Administration:  The reconstituted solution should be further diluted in 500 ml of Normal Saline (0.9% NaCl for injection; 250 ml for children < 3 years of age) and administered as an intravenous infusion of 3 hours through a central intravenous (IV) catheter. Stability studies (Pharma Mar) of this infusion solution demonstrate that the infusion solution showed no loss of potency in 24 hours. No degradation peaks appear and clarity and appearance of solution was unchanged. The drug will be administered via a central line.  Deep vein thrombosis and phlebitis have been reported when administered via peripheral IV.

Toxicities 


Common

Happens to 21-100 children out of every 100
Occasional

Happens to 5-20 children out of every 100
Rare

Happens to <5 children out of every 100

Immediate:  

Within 1-2 days of receiving drug
Emesis
Phlebitis


Prompt:  

Within 2-3 weeks, prior to next course
Neutropenia, thrombocytopenia, transaminatis
Fatigue (L)
Rhabdomyolysis, renal failure

Delayed: 

Any time later during therapy, excluding the above conditions




Late:  

Anytime after completion of treatment




(L) Toxicity may also occur later

Recommendations For Safe Handling:  Similar to other anti-neoplastic agents and potentially toxic compounds, caution should be exercised when handling ET-743 and when preparing solutions. The use of gloves is recommended.  If ET-743 premix solution or infusion solution should come into contact with skin or mucous membranes, the areas should be washed immediately and thoroughly with water (mucous membranes) and water and soap (skin). 
Obtaining the Agent: The study drug may be requested by Principal Investigators (or their authorized designees) at each participating institution by faxing or e-mailing requests to:

Pharma Mar

Attn: Sonia Peral

Fax number: +34-91-803-38-09

e-mail: speral@pharmamar.com

Supply the following information:

-
Protocol number (P9972)

-
Name of Principal Investigator

-
Name of person placing the order

-
C.O.G. Patient #

-
# of vials of ET-743 required

-
Delivery address

-
Telephone # and Fax # of ordering institution

-
Date drug is required

This procedure will not delay drug shipment, as the drug will be shipped from the United States Pharma Mar site.  Allow 2-3 days from the date of the request for delivery.

Consent Insert:


Common

Happens to 21-100 children out of every 100
Occasional

Happens to 5-20 children out of every 100
Rare

Happens to <5 children out of every 100

Immediate:  

Within 1-2 days of receiving drug
Vomiting
Inflammation of a vein


Prompt:  

Within 2-3 weeks, prior to next course
Low numbers of a type of white blood cell called neutrophils, low numbers of platelets in the blood which may increase the risk of bleeding, abnormal levels of liver enzymes
Fatigue (L)
Degeneration or destruction of muscles, kidney failure

Delayed: 

Any time later during therapy, excluding the above conditions




Late:  

Anytime after completion of treatment




(L) Toxicity may also occur later.

5-FLUOROURACIL (5-FU) NSC #19893

Source and Pharmacology:  A fluorinated pyrimidine antimetabolite, which is metabolized to 5-FUR or 5-FUdR and then phosphorylated.  5-FU interferes with DNA and to a lesser extent RNA metabolism.  5-FUdUMP inhibits thymidylate synthetase blocking thymidine metabolism.  5-FUR interferes with RNA metabolism.  5-FUdUMP is S phase specific.  5-FU is catabolized in the liver by dihydropyrimidine dehydrogenase which is absent in rare individuals.  The inactive catabolites are excreted in the urine, with some excretion in the bile.  It diffuses readily across the blood-brain barrier.  Its plasma half-life is approximately 16 minutes (range 8 to 20).  No intact drug can be detected in the plasma after 3 hours.

Toxicity:


Common
Happens to 21-100 children out of every 100
Occasional
Happens to 5-20 children out of every 100
Rare
Happens to <5 children out of every 100

Immediate:
Within 1-2 days of receiving drug
Nausea, vomiting, metallic taste

Hypotension, angina, EKG changes

Prompt:
Within 2-3 weeks, prior to the next course
Immunosuppression (L), myelosuppression
Diarrhea, stomatitis, sun sensitivity
Tearing, conjunctivitis and blurred vision



Delayed:
Any time later during therapy, excluding the above conditions

Hyperpigmentation, dry skin, erythrodysthesia
Partial loss of nails, rash, headache, visual disturbances, cerebellar ataxia, proctitis

Late:
Any time after completion of treatment




Toxicities may be more severe when 5-FU is combined with leucovorin or radiation.
(L) Toxicity may also occur later.

Formulation and Stability:  Available as a clear yellow aqueous solution containing 500mg/10ml of drug.  It is light-sensitive and should be stored at room temperature (59°-86°F).  Precipitates may form at lower temperatures and on long standing.  If this happens, warm the solution prior to administration.

Guidelines for Administration:  PO, IV push or continuous infusion.  (Also intrahepatic artery.)  If given IV push, no further dilution of the commercial solution is needed.  May be diluted in 5% glucose and water in 1/4 normal saline.  Special Precautions:  Flush vein before and after treatment.  PO may be given in a basic pH solution, i.e., flavored water, seltzer, etc., but is less effective than when given IV (possible exception is in the treatment of hepatic tumors).  If administered orally, a dose increase may be necessary.  Note:  All oral drugs should be given 30 minutes before meals or 2 hours after meals unless otherwise stated in the instructions.

Supplier:  Commercially available.  See package insert for further information.



Consent Insert:


Common
Happens to 21-100 children out of every 100
Occasional
Happens to 5-20 children out of every 100
Rare
Happens to <5 children out of every 100

Immediate:
Within 1-2 days of receiving drug
Nausea, vomiting, metallic taste

Low blood pressure, chest pain and abnormal heart function

Prompt:
Within 2-3 weeks, prior to the next course
Decrease in the number of red and white blood cells and platelets made in the bone marrow(L), reduced function of the immune system
Diarrhea, mouth sores, sun sensitivity
Tearing, eye irritation/soreness, and blurred vision

Delayed:
Any time later during therapy, excluding the above conditions

Darkening of the skin, increased risk of sunburn, and dry skin
Partial loss of nails, rash, headache, abnormal vision, unsteady walk, irritation of the rectum which can cause pain or bleeding while having a bowel movement

Late:
Any time after completion of treatment




Toxicities may be more severe when 5-FU is combined with leucovorin or radiation.
(L) Toxicity may also occur later.



Gemcitabine (Gemzar®) NSC #613327, IND #47762

Approved Roadmap Abbreviation:
GEM

Source and Pharmacology: Gemcitabine has the chemical name 2’-deoxy-2’,2’difluorocytidine monohydrochloride. It is also known as LY188011. It has broad-spectrum antitumor activity against murine leukemias, murine solid tumors, and human tumor xenografts. It is indicated for use in non-small cell lung cancer and pancreatic cancer in adults. Gemcitabine is an antimetabolite. It is cell cycle specific, blocking cells in the G1/S interface and is retained in human tumor cells for long periods.

Toxicity:


Common

Happens to 21-100 children out of every 100
Occasional

Happens to 5-20 children out of every 100
Rare

Happens to <5 children out of every 100

Immediate:

Within 1-2 days of receiving drug
Nausea, vomiting, fever, phlebitis, edema, flu-like symptoms, rash (L), mild diarrhea or constipation
Somnolence (L), dyspnea
Hypotension, hemolytic uremic syndrome

Prompt:

Within 2-3 weeks, prior to the next course
Myelosuppression, liver function abnormalities, proteinuria, hematuria
Mucositis,  weakness (L)
Renal dysfunction, confusion, seizure (L), coma (L)

Delayed:

Any time later during therapy, excluding the above conditions

Alopecia, paresthesias, itching


Late:

Any time after completion of treatment




(L) Toxicity may also occur later 

Formulation and Stability:  Supplied as a lyophilized powder containing the equivalent of 200mg or 1000mg gemcitabine in single use vials. The product should be stored at controlled room temperature (15-30(C).  Reconstitute the 200mg vial with 5ml of 0.9% sodium chloride or SWFI and the 1000mg vial with 25ml to make a 38mg/ml solution. The 38mg/ml solution has a pH of about 3 and may burn during the infusion. Further dilute in 0.9% sodium chloride or 5% dextrose to a concentration between 0.1mg/ml and 38mg/ml. This solution is stable for 7 days at room temperature protected from light. Refrigeration may increase precipitation. More information is available in: Xu, et.al. Physical and chemical stability of gemcitabine hydrochloride solutions. J Am Pharm Assoc 1999;39:509-13.

Guidelines for Administration: For intravenous use only. Most often given as a 30 minute infusion. More prolonged infusions have been used. Although burning may occur due to the low pH of the infusion, the drug is not considered to be a vesicant. Local irritation may occur. Follow institutional policies for extravasation.

Supplier:  Commercially available OR supplied by the NCI. 

Drug Ordering - Once the patients eligibility is established and the individual has been registered a supply of drug may be ordered.  Drug may be requested by completing a Clinical Drug Request (NIH-986) and mailing it to the Drug Management and Authorization Section, DCTDC, NCI, EPN Room 707, Bethesda, MD 20892 or faxing it to (301) 480-4612.  For questions call (301) 496-5725. Drug Inventory Records - The investigator, or a responsible party designated by the investigator, must maintain a careful record of the inventory and disposition of all drugs received from DCTDC, using the NCI Drug Accountability Record Form.  (See the Investigators Handbook for Procedures for Drug Accountability and Storage.)



Consent Insert:


Common

Happens to 21-100 children out of every 100
Occasional

Happens to 5-20 children out of every 100
Rare

Happens to <5 children out of every 100

Immediate:

Within 1-2 days of receiving drug
Nausea, vomiting, fever, pain at the injection site, fluid build up in tissues causing swelling, flu-like symptoms, rash (L), mild diarrhea or constipation
Unnatural drowsiness (L), difficulty breathing
Decreased blood pressure; a group of side effects: fever, decreased kidney function, low hemoglobin and platelets - which may result in death

Prompt:

Within 2-3 weeks, prior to the next course
Decrease in the number of red and white blood cells and platelets made in the bone marrow, decreased liver function, protein in the urine, blood in the urine
Mouth sores, weakness (L)
Kidney toxicity, confusion, seizure (L), coma (L)

Delayed:

Any time later during therapy, excluding the above conditions

Hair loss, numbness or tingling, itching


Late:

Any time after completion of treatment




(L) Toxicity may also occur later.


Items below this line are not intended for inclusion in protocols but are for informational purposes only


GEMTUZUMAB OZOGAMICIN (Mylotarg)

Source and Pharmacology:  A combination of recombinant humanized anti-CD 33 monoclonal antibody, conjugated with the cytotoxic antibiotic calicheamicin.  It binds to the CD-33 antigen expressed on the leukemic blasts seen in 78% of patients with AML.  This antigen is also expressed on normal and leukemic colony-forming cells, including leukemic clonogenic precursors, but not on pluripotent stem cells or non-hematopoetic cells.  The binding of anti-CD 33 antibody with the CD 33 antigen results in the formation of a complex that is internalized, releasing the calicheamicin inside the lysosomes of the myeloid cell.  The calicheamicin derivative binds to DNA in the minor growth groove, causing DNA double-strand breaks and cell death.

Toxicity:


Common

Happens to 21-100 children out of

every 100
Occasional

Happens to 5-20 children  out of every 100
Rare

Happens to <5 children out of every 100

Immediate:

Within 1-2 days of 

receiving drug
Fever, chills, headache, nausea, 

abdominal pain, vomiting, 

hypokalemia
Hypertension or

hypotension, hemorrhage,

tachycardia, fatigue
Hyperglycemia, hypoxia, dyspnea

Prompt:

Within 2-3 weeks, prior 

to the next course
Myelosuppresion, infection,

hyperbilirubinemia, increased

liver enzymes,
Rash, increased cough
Seizures, severe bone pain, 

Intussusception, intracranial bleed,

diabetes insipidus, 

Delayed:

Any time later during therapy,

 excluding the above conditions




Late:

Any time after completion of 

treatment




Formulation and Stability:  Available as 5 mg vials of lyophilized powder. Vials should be kept refrigerated, protected from light. Bring the vials to room temperature before diluting. Reconstitute vial contents with 5 ml of sterile water, and gently swirl the solution.  Inspect the final solution for particulates.  The reconstituted solution has a concentration of 1 mg/ml.  It is stable for 8 hours if refrigerated and  protected from light. The desired amount of drug should be added to 100 ml of normal saline and then placed in a UV protective bag and infused immediately.

Note:  The product is very light sensitive.  The vials should be diluted, and solution prepared, in a biologic safety cabinet with the fluorescent lights turned off.

Guidelines for Administration:  Infuse over a 2-hour period in a peripheral or central line. Do not give IV push or bolus. Give through a separate IV line, using a 1.2 micron low protein- binding terminal filter.  Premedicate with acetaminophen and diphenhydramine, and give two more doses q4h prn to prevent post-infusion symptom complex.  Handle as with other cytotoxic agents.  Keep solution protected from light.  Monitor vital signs during infusion and for 4 hours following infusion.

Supplier:  Commercially available.  See package insert for further information.


Consent Insert:


Common

Happens to 21-100 children out of

every 100
Occasional

Happens to 5-20 children  out of every 100
Rare

Happens to <5 children out of every 100

Immediate:

Within 1-2 days of 

receiving drug
Fever, headache, nausea, 

vomiting, abdominal pain, 

decreased potassium level in 

the blood.
Fever, chills, abnormally

high or low blood pressure, bleeding, increased heart rate,

fatigue.
Increased sugar in the blood,

difficulty breathing, 

decreased oxygen available

to the brain

Prompt:

Within 2-3 weeks, prior 

to the next course
Decrease in the number of red 

and white blood cells and 

platelets made in the bone

marrow, infection. high level

of bilirubin in the blood,

increased liver enzymes.
rash, increased cough. 
Seizures, severe bone pain,

bleeding into the brain, 

increased urine output, 

intussusception.



Delayed:

Any time later during therapy,

 excluding the above conditions




Late:

Any time after completion of 

treatment






GRANULOCYTE COLONY-STIMULATING FACTOR, (r-metHuG-CSF, G-CSF, Filgrastim, Neupogen®)  NSC #614629

Source and Pharmacology:  r-metHuG-CSF (produced in E. coli by recombinant DNA technology) stimulates the production of neutrophils in the bone marrow and selected end-cell activation.  The 175 amino acid protein (M.W. of 18,800 daltons) differs from the natural protein in that the N-terminal amino acid is a methionine and it is not o-glycosylated.  3.45 ug to 11.5 ug of G-CSF administered subcutaneously resulted in a maximum serum concentration of 4 ng/ml to 49 ng/ml within 2 to 8 hours.  The elimination half-life is similar for SQ and IV, approximately 3.5 hours.

Toxicity:

Common

Happens to 21-100 children out of every 100
Occasional

Happens to 5-20 children out of every 100
Rare

Happens to <5 children out of every 100

Immediate:

Within 1-2 days of receiving drug

Local irritation at the injection site
Allergic reaction, low grade fever

Prompt:

Within 2-3 weeks, prior to the next course

Medullary bone pain, increased alkaline phosphatase, increased lactate dehydrogenase, increased uric acid, thrombocytopenia
Subclinical splenomegaly, exacerbation of pre-existing skin rashes, alopecia

Delayed:

Anytime later during therapy, excluding the above conditions


Cutaneous vasculitis

Late:

Anytime after completion of treatment




Formulation and Stability:  Supplied as a clear solution in 300 ug/ml (1 ± 0.6 x 108 U/mg) (1 ml or 1.6 ml) vials.  Vials are preservative free and are intended to be single-use vials; do not reuse opened vials. Filgrastim must be stored between 2° and 8°C.  Stability has been demonstrated for at least 24 months when stored under these conditions.  Boxes of Neupogen® contain an indicator which turns red when exposed to freezing temperatures; medication should not be used in the event the indicator changes.  Do not use if discolored or if there is particulate matter.  For IV use, dilute in D5W to concentrations  > 15 ug/ml; G-CSF is incompatible with normal saline.  At dilutions from 5 ug/ml to 14 ug/ml, add human serum albumin to a final albumin concentration of 2 mg/ml to protect against absorption of the G-CSF to container walls (glass or plastic).  Filgrastim, when diluted as described above, is compatible with a number of plastics commonly used in the manufacture of syringes, IV bags, infusion sets, and IV pump cassettes.  These include polyvinyl chloride, polyolefin, and polypropylene.  Diluted filgrastim should be stored at 2° to 8° C and used within 24 hours.  Do not shake or freeze.
Guidelines for Administration:  Administer once daily, subcutaneously without dilution or if necessary dilute with 5% dextrose in water, preferably to concentrations of 15 ug/ml or greater for IV administration. Dilutions should be prepared as close to the time of administration as possible (up to 24 hours), since the product is preservative-free.  When diluting Filgrastim to 5-14 ug/ml in D5W, it is necessary at all times to 

add human serum albumin, to reach a final albumin concentration of 2 mg/ml.  The suggested starting dose is 5 ug/kg.  

Although guidelines are not well documented in the literature, POG protocols typically recommend stopping G-CSF if the following occurs:


ANC >5,000-10,000 after the nadir is reached (usually 10-14 days) or

ANC >1,500 on 2 consecutive days after nadir is reached


Generally, the ANC decreases by 50% in 24-48 hours


G-CSF should be stopped 48 hours before restarting chemotherapy.

Supplier:  Commercially available.  See package insert for further information.

Consent Insert:

Common
Happens to 21-100 children out of every 100
Occasional
Happens to 5-20 children out of every 100
Rare
Happens to <5 children out of every 100

Immediate:
Within 1-2 days of receiving drug

Local irritation at injection site
Allergic reaction, low fever

Prompt:
Within 2-3 weeks, prior to the next course

Ache or pain inside the bones, increased levels of liver enzymes and uric acid in the blood, low number of platelets in the blood
Enlargement of the spleen, worsening of pre-existing skin rashes, hair loss

Delayed:
Anytime later during therapy, excluding the above conditions


Inflammation of a blood vessel in the skin

Late:
Anytime after the completion of treatment





GRANULOCYTE MACROPHAGE-COLONY STIMULATING FACTOR (rhu GM-CSF, GM-CSF, sargramostim, Prokine, Leukine) NSC #613795

Source and Pharmacology:  Recombinant human GM-CSF is produced in yeast (S. cerevisiae) by recombinant DNA technology and stimulates the production of monocytes, granulocytes, erythrocytes, and sometimes, megakaryocytes in the bone marrow.  It also induces mature neutrophil and monocytes to increase phagocytosis, superoxide generation, ADCC, tumoricidal killing and cytokine production (IL-1 and tumor necrosis factor).  Recombinant human GM-CSF is a glycoprotein of 127 amino acids characterized by three primary molecular masses of 15,500, 16,800, and 19,500 daltons.  The amino acid sequence differs from the natural sequence by a substitution of leucine at position 23 and the CHO moiety may be different. After 125g/M² SQ, GM-CSF was detected in the serum in 5 minutes and reached peak levels in 2 hours (350-3900pg/ml) and was detectable for 6 hours.  The specific activity is approximately 5x107CIU/mg in a normal BM colony-forming unit assay.  The final product has a pH of 7.4 +/- 0.3.

Toxicity:


Common

Happens to 21-100 children out of every 100
Occasional

Happens to 5-20 children out of every 100
Rare

Happens to <5 children out of every 100

Immediate:

Within 1-2 days of receiving drug

Fever, chills, headache, myalgia, transient rash, bone pain, abdominal cramps, weakness, anorexia, nausea, facial flushes
Vomiting, diarrhea, diaphoresis, phlebitis, anaphylaxis, local reaction, rigors, pruritus, edema, arrhythmia, thromboembolic phenomena

Prompt:

Within 2-3 weeks, prior to the next course


In high doses: capillary leak syndrome, pneumonitis, pericarditis, arrhythmia

Delayed:

Any time later during therapy, excluding the above conditions

Thrombocytopenia, urticaria, dyspnea


Late:

Any time after completion of treatment




(L) Toxicity may also occur later.

Formulation and Stability:  Supplied as 250 or 500 mg vials of a sterile white lyophilized powder of rhu GM-CSF which is stable at 2° to 8°C for at least 1 year.  After reconstitution with 1mL sterile water without preservatives, it is stable for greater than 24 hours at room temperature, but should be refrigerated and used within 24 hours since it does not contain antibacterial preservatives.  During reconstitution, sterile water should be directed at the side of the vial with gentle swirling to avoid foaming.  Do not shake or freeze. One unit of activity is the amount of rhu GM-CSF that stimulates half-maximal incorporation of [3H]thymidine in human bone marrow colony assay.  If the final concentration is <10mg/ml, add 1mg human albumin per 1 ml of 0.9% NaCl (final concentration 0.1%) prior to addition of GM-CSF to prevent adsorption to the drug delivery system.

Guidelines for Administration:  SQ or 2-hour IV infusion:  Start GM-CSF 24 hours (or more, depending on therapy) after end of therapy.  Suggested starting dose is 250mg/m2 or 10mg/kg.  Check counts:  2x/week while on therapy.  Stop GM-CSF, check CBC, differential daily and restart next course of therapy, using the following guidelines:

ANC >5,000-10,000/ml after the nadir is reached (usually 10-14 days) or 

ANC >1,000 on 2 consecutive days after nadir is reached



Generally, ANC is halved within 48 hours of discontinuation.  GM-CSF should be discontinued at least 48 hours before restarting chemotherapy.

Dose Reduction or Interruption:  If ANC >20,000/ml or platelet count >500,000/ml

PRECAUTIONS:  Use with caution if pre-existing lung disease, cardiac disease or prior congestive failure. White blood cell sequestration in lungs has been reported.  Therefore, concomitant use of drugs which potentiate myeloproliferation, e.g., steroids require close clinical monitoring.

Supplier:  Commercially available.  See package insert for further information.

Consent Insert:


Common
Happens to 21-100 children out of every 100
Occasional
Happens to 5-20 children out of every 100
Rare
Happens to <5 children out of every 100

Immediate:
Within 1-2 days of receiving drug

Fever, chills, headache, muscle pain, rash, bone pain, stomach cramps, weakness, loss of appetite, nausea, sudden redness of the face
Vomiting, diarrhea, excessive perspiration, inflammation of a vein, life threatening allergic reaction, reaction at the injection site, chills, itching, fluid build-up in tissues, abnormal heart beat or rhythm, blockage of a vein or artery from a blood clot

Prompt:
Within 2-3 weeks, prior to the next course


In high doses:  leakage of fluid into the lungs resulting in severe difficulty breathing, inflammation of the lungs, inflammation of the sac covering the heart, abnormal heart beat or rhythm

Delayed:
Any time later during therapy, excluding the above conditions

Low number of platelets in the blood, hives, difficulty breathing


Late:
Any time after completion of treatment




(L) Toxicity may also occur later.



HYDROCORTISONE (Cortef, Solu‑cortef) NSC #010483
Source and Pharmacology:  Synthetic steroid akin to the natural adrenal hormone, cortisol.  It binds with steroid receptors on nuclear membrane, impairs cellular mitosis and inhibits protein synthesis.  It is phase specific, killing cells primarily during S phase.  It has a catabolic effect on proteins and alters the kinetics of peripheral blood leukocytes.  It is excreted in the urine and catabolized in the liver.

Toxicity:  The following toxicities may occur when methotrexate, cytarabine, ( hydrocortisone are given 


    intrathecally:


Common
Happens to 21-100 children out of 100
Occasional
Happens to 5-20 children out of every 100
Rare
Happens to <5 children out of every 100

Immediate:
Within 1-2 days of receiving drug

Nausea and vomiting, headache, pleocytosis, fever
Rash, somnolence, meningismus, convulsions, paresis

Prompt:
Within 2-3 weeks prior to the next course

Convulsions
Myelosuppression, somnolence, ataxia

Delayed:
Any time later during therapy excluding the above condition

Learning disability
leukoencephalopathy (L)

Late:
Any time after the completion of treatment


Progressive CNS deterioration

(L) Toxicity may also occur later.
.

Formulation and Stability:  Available as 100mg, 250mg, 500mg, and 1000mg vials for aqueous injection. Solu-Cortef Mix-O-Vial is reconstituted by combining the white powder with its diluent.  In powder form, the drug is stable for 2 years at room temperature.  After reconstitution, it is stored at room temperature, and should be discarded after 3 days.  Use Solu-Cortef in the plain vial for intrathecal use.  for 100mg plain vial of hydrocortisone, reconstitute with 2ml of normal saline.  For IT administration, mix with normal saline or lactated Ringer's.

Guidelines for Administration:  IT

Supplier:  Commercially Available

Consent Insert:
The following toxicities may occur when methotrexate, cytarabine ( hydrocortisone are 



given together into the spinal fluid.


Common

Happens to 21-100 children out of every 100
Occasional

Happens to 5-20 children out of every 100
Rare

Happens to <5 children out of every 100

Immediate:

Within 1-2 days of receiving drug

Headache, abnormally high number of cells in the spinal fluid, nausea and vomiting, fever
Rash, drowsiness, stiff neck, irritation of tissues in the brain/spinal cord, seizure, partial paralysis

Within 2-3 wks:

Within 2-3 weeks, prior to the next course

Seizure
Decrease in the number of red and white blood cells and platelets made in the bone marrow, drowsiness, unsteady walk

Delayed:

Any time later during therapy, excluding the above condition

Learning disability
Damage to brain tissue (L)

Late:

Any time after the completion of treatment


Increasingly poor nervous system function

(L) Toxicity may also occur later.



HYDROXYUREA (HU, Hydrea) NSC #32065

Source and Pharmacology:  A synthesized agent which causes inhibition of ribonucleotide reductase.  It is phase-specific, with its lethal effect in S phase.  It readily passes the blood-brain barrier, achieving peak CSF levels at 3 hours.  About 50% is degraded in the liver and excreted in the urine as urea and as respiratory carbon dioxide; the remainder is excreted unchanged in the urine.

Toxicity:


Common

Happens to 21-100 children out of every 100
Occasional

Happens to 5-20 children out of every 100
Rare

Happens to <5 children out of every 100

Immediate:

Within 1-2 days of receiving drug

Nausea, vomiting


Prompt:

Within 2-3 weeks, prior to next course
Myelosuppression
Stomatitis, anemia
Rash, facial erythema, dysuria, renal tubular damage, headache, dizziness, jaundice, radiation recall, hallucinations, convulsions

Delayed:

Any time later during therapy, excluding the above conditions


Diarrhea, increased liver enzymes, hyperpigmentation, nail changes

Late:

Any time after completion of treatment




(L) Toxicity may also occur later.

Formulation and Stability:  Available in 500mg capsules for oral use.  Store at room temperature, avoid excessive heat, keep bottle tightly closed.  Dispense in tight container.  Moisture causes degradation of drug.

Guidelines for Administration:  PO.  The capsule may be opened and emptied into water if administered shortly after dilution.  Once the capsule is opened and diluted in an alkaline solution, it is stable for 18 hours at room temperature.  Do not add it to solutions that are acidic or carbonated.  Note: All oral drugs should be given 30 minutes before meals or 2 hours after meals unless otherwise stated in the instructions.

Supplier:  Commercially available.  See package insert for further information.



Consent Insert:

Common
Happens to 21-100 children out of every 100
Occasional
Happens to 5-20 children out of every 100
Rare
Happens to <5 children out of every 100

Immediate:
Within 1-2 days of receiving drug

Nausea, vomiting


Prompt:
Within 2-3 weeks, prior to the next course
Decrease in the number of red and white blood cells and platelets made in the bone marrow
Mouth sores, low number of red blood cells
Rash, redness of the skin on the face, painful and difficult urination, kidney damage, headache, dizziness, yellow-colored appearance of the skin and eye due to abnormal flow of bile, worsening of side effects due to radiation treatments, seeing or hearing things that are not really there, seizures

Delayed:
Any time later during therapy, excluding the above conditions


Diarrhea, temporarily increased levels of liver enzymes, darkening of the skin, nail changes

Late:
Any time after completion of treatment




(L) Toxicity may also occur later.



IDARUBICIN (4-demethoxydaunorubicin, Idamycin) NSC #256439

Source and Pharmacology:  Idarubicin is an analogue of the anthracycline daunorubicin.  It binds to DNA in a similar manner to daunorubicin and also inhibits nucleic acid polymerases.  It has similar activity to daunorubicin in inhibiting DNA synthesis, but is more active in inhibiting RNA synthesis.  Idarubicin is more lipophilic than daunorubicin and has an extensive tissue distribution of approximately 1000L/m2.  It is metabolized to idarubicinol, which also has antileukemic activity.  The clearance and consequently the half-life show marked inter-individual variability and average 679 ml/min/m2 and 17.6 hours for the parent drug with a terminal half-life of 56.8 hours for idarubicinol.  The excretion is via hepatic (biliary) route.  Renal excretion of idarubicin is minor; therefore, renal dysfunction would be expected to have little effect on its disposition.  The magnitude of hepatic clearance suggests that disease states affecting hepatic function and/or blood flow could potentially influence the disposition of idarubicin, and the manufacturer recommends withholding idarubicin if the bilirubin exceeds 5 mg/dL.

Toxicity


Common
Happens to 21-100 children out of every 100
Occasional
Happens to 5-20 children out of every 100
Rare
Happens to <5 children out of every 100

Immediate:
Within 1-2 days of receiving drug
Cardiac arrhythmias1, nausea, vomiting, worsens side effects due to radiation, local ulceration if extravasated, pink or red color to urine

Anaphylaxis, allergic reactions, rash

Prompt:
Within 2-3 weeks, prior to the next course
Myelosuppression (L), 

alopecia (L)
Stomatitis (L), hepatotoxicity (L), mucositis (L)
Rash

Delayed:
Any time later during therapy, excluding the above conditions
Myelosuppression (mainly leukopenia and thrombocytopenia), immunosuppression, alopecia
Cardiomyopathy (cumulative and dose dependent) 2 (L)


Late:
Any time after completion of treatment


Secondary malignancy

1 Rarely clinically significant.

2 Risk increases with chest radiation
(L) Toxicity may also occur later.

Formulation and Stability:  Idarubicin is supplied in vials of 5mg and 10mg as a sterile lyophilized powder for injection.  Store at room temperature and protect from light.  Reconstitute with 5ml and 10ml respectively of 0.9% sodium chloride to give a final concentration of 1mg/ml, which is stable for 7 days refrigerated or 3 days at room temperature.  Bacteriostatic diluents are not recommended.  Solutions diluted to 0.01 mg/mL are light sensitive and stable for less than 6 hours.  Idarubicin is incompatible with heparin.


Route of Administration/Precautions:  **IV.  Idarubicin should be administered by IV slowly (over 10-15 minutes) into the tubing of a freely-running IV infusion of compatible fluids.  ** Avoid extravasation.  If extravasation occurs:  It is recommended that the affected extremity be elevated and that intermittent ice packs (1/2 hour immediately, then 1/2 hour 4x/day for 3 days) be placed over the area of extravasation.

Supplier:  Commercially available.  See package insert for further information.

Consent Insert:


Common
Happens to 21-100 children out of every 100
Occasional
Happens to 5-20 children out of every 100
Rare
Happens to <5 children out of every 100

Immediate:
Within 1-2 days of receiving drug
Abnormal heart rhythm1, nausea, vomiting, worsening of side effects due to radiation treatments, pink or red color to urine, damage to the skin if the medication leaks from a vein

Allergic reaction (sometimes life-threatening), rash

Prompt:
Within 2-3 weeks, prior to the next course
Decrease in the number of red and white blood cells and platelets made in the bone marrow (L), decreased ability of the body to fight infection and disease, hair loss (L)
Mouth sores (L), damage to the liver (L)
Rash

Delayed:
Any time later during therapy, excluding the above conditions
Low number of white blood cells and platelets (L), reduced function of the immune system, hair loss
Weakness of the heart muscle, the chance of which is higher with higher doses2 (L)


Late:
Any time after completion of treatment


A new cancer or leukemia resulting from this treatment

1 Rarely causes a problem.

2 Risk increases with chest radiation

(L) Toxicity may also occur later.



IFOSFAMIDE (IFX, IFOS) NSC #109724/IND #7887

Source and Pharmacology:  Ifosfamide (IFOS) is a structural analogue of cyclophosphamide.  Ifosfamide requires hepatic microsomal activation for the production of the reactive 4-hydroxyoxazaphorine intermediate which serves as a carrier molecule for the ultimate intracellular liberation of phosphoramide mustard, an alkylating agent.  The occurrence of another reactive metabolite, acrolein, is thought to be the cause of the hemorrhagic cystitis, identical to that seen with cyclophosphamide.  The metabolism of ifosfamide is dose-dependent, with the terminal half-life varying between 7 and 16 hours at doses of 1.6-2.4g/m² and 3.8-5 g/m², respectively.  At 1.6-2.4g/m²/d, 12 to 18% of the dose was excreted in the urine, whereas at 5g/m² single-dose, 61% was excreted in the urine.  Evidence also exists to suggest that metabolism is inducible, with more rapid clearance occurring in the second and later doses of fractionated courses of 3-5 times daily.  Unlike cyclophosphamide, as much as 50% of a large dose of ifosfamide may be subject to alternative metabolic degradation, with the production of reactive but non-cytotoxic species.  Some of these products (chloracetaldehyde) are suggested as being the cause of ifosfamide neurotoxicity.

Toxicity:

Common
Happens to 21-100 children out of every 100
Occasional
Happens to 5-20 children out of every 100
Rare
Happens to <5 children out of every 100

Immediate:
Within 1-2 days of receiving drug
Nausea (L), vomiting (L), anorexia (L)
Somnolence, confusion, weakness, seizure, inappropriate ADH 1
Encephalopathy (L),

Prompt:
Within 2-3 weeks, prior to next course
Myelosuppression, arrhythmia, EKG changes
Hemorrhagic cystitis, cardiac toxicities with arrythmias2, myocardial necrosis2


Delayed:
Any time later during therapy, excluding the above conditions
Alopecia
Fanconi’s renal syndrome
Peripheral neuropathy, acute renal failure, pulmonary fibrosis (L)

Late:
Any time after completion of treatment


Secondary malignancy, bladder fibrosis

1  Less common with lower doses

2  Extremely rare at doses of < 10 g/m2/course

(L) Toxicity may also occur later.

Formulation and Stability:  Available in 1 g and 3 g vials of lyophilized white powder without preservatives.  Intact vials should be stored at room temperature and bear a stamped 5-year expiration date from the manufacturer.  Reconstitute with sterile water, 20ml/g, to produce a final solution of 50mg/ml ifosfamide.  Although the reconstituted product is stable for several days at room temperature, the absence of preservatives mandates that all drug be used or discarded within 8 hours.


Guidelines for Administration:  At <1.5g/m2 of IFOS, the following guidelines are suggested:  Give IV over 30 minutes/g/m2.  Prehydrate with oral fluids beginning 6 hours prior to IFOS, 1000ml/m2.  MESNA, 

20% of IFOS dose, IV push should be given 15 minutes prior to IFOS, then repeated at 3 hrs and 6 hrs after IFOS administration.  Maintain continuous hydration of 1000ml/m2 D5W 1/4 NS over 0 to 6 hrs.  Patients must receive either oral or IV hydration, at least 1500ml/m2 ending at hour 24.  Patients should be asked to void at least every 2 hours during the 12-hour period immediately following a dose of ifosfamide.  If more than 1.5g of IFOS is given, the time interval of administration of IFOS should be increased and the dose of MESNA should be increased.

Supplier:  The 1 g and 3g vials are commercially available.  See package inserts for further information.

Consent Insert:


Common
Happens to 21-100 children out of every 100
Occasional
Happens to 5-20 children out of every 100
Rare
Happens to <5 children out of every 100

Immediate:
Within 1-2 days of receiving drug
Nausea (L), vomiting (L), loss of appetite
Drowsiness, confusion, weakness, seizure, abnormal hormone function affecting levels of salt in the blood and urine, causing too much or too little urine1
Poor brain function (L)

Prompt:
Within 2-3 weeks, prior to the next course
Decrease in the number of red and white blood cells and platelets made in the bone marrow, abnormal heart beat or rhythm, abnormal changes in the heart function sown on the electrocardiogram
Bleeding and inflammation of the urinary bladder, damage to the heart with abnormal heart beat or rhythm2, decay of heart tissue (muscle)2


Delayed:
Any time later during therapy, excluding the above conditions
Hair loss
Abnormal kidney function, body loss of certain important salts and minerals (such as sodium, potassium and bicarbonate), abnormal bone development
Numbness, tingling, clumsiness, sudden kidney failure, damage/scarring to lung tissue (L)

Late:
Any time after completion of treatment


A new cancer or leukemia resulting from this treatment, damage/scarring to bladder tissue

1  Less common with lower doses

2  Extremely rare at doses of < 10 g/m2/course
(L) Toxicity may also occur later.



INTERFERON-ALPHA [µ-IFN, Intron A (interferon µ2b) or Roferon A (interferon µ2a)] NSC 377523

Source and Pharmacology:  Interferon alpha is a protein produced by recombinant DNA techniques. Intron A and Roferon A are obtained from strains of E. Coli bearing a genetically-engineered plasmid containing either interferon alpha 2b or interferon alpha 2a gene, respectively, from human leukocytes. Their structures differ by one amino acid at the 26 position.  Alpha-IFN has been shown to have antiviral, immunomodulatory, and antiproliferative effects both in vitro and in vivo.  Interferons bind to specific membrane receptors on the cell surface and induce several enzymes which result in decreased protein synthesis and DNA synthesis by acting on transcriptional and translational processes.  Other enzymes are induced by IFN and contribute to a) the inhibition of virus replication in virus-infected cells, b) suppression of cell proliferation, and c) such immunomodulation activities as enhancement of phagocytic activity of macrophages and augmentation of the specific cytotoxicity of lymphocytes for target cells.

Intron A - interferon µ2b:  After administration of 5x106 IU/m2 SQ or IM, the maximum serum concentration of 18 to 116 IU/ml occurred 3 to 12 hours after administration and was below limits of detection in 16 hours.  After IV administration of 5x106 IU/m2, levels peaked at 135 to 273 IU/m2 and was undetected after 4 hours.  IFN could not be detected in the urine.  The kidneys may be the main site of interferon catabolism.

Roferon A - interferon µ2a:  After 36x106 IU/m2 SQ or IM injection, a peak serum concentration of 1500pg/ml to 2580pg/ml was reached in 3.8 hours.  After 36x106 IU IV, the terminal half-life was 3.7 to 8.5 hours.

Toxicity:


Common
Happens to 21-100 children out of every 100
Occasional
Happens to 5-20 children out of every 100
Rare
Happens to <5 children out of every 100

Immediate:
Within 1-2 days of receiving drug

Fever, headache, fatigue, anorexia, nausea, myalgia, arthralgia, diarrhea (L)
Vomiting, chills, stomatitis, somnolence (L), psychosis (L), elevated transaminases, myelosuppression, peripheral neuropathy (L), sinus tachyrhythmias, hypocalcemia, hyperkalemia, anaphylaxis, dyspnea, hypotension

Prompt:
Within 2-3 weeks, prior to the next course

Diarrhea, depression
Rash, dizziness, impotence

Delayed:
Any time later during therapy, excluding the above conditions


Alopecia, menstrual disorder

Late:
Any time after completion of treatment




Reduces hepatic p 450 microsomal activity and may decrease clearance of other drugs such as theophyline.
(L) Toxicity may also occur later.



Formulation and Stability:  Intron A is available from Schering as injectable solution in 10 or 25 million IU vials, as lyophilized powder in 3, 5, or 10 million IU vials, or as powder for injection in 3, 5, 10, 18, 25, or 50 million IU vials.  Reconstitute with the provided diluent.  Roferon A is available from Hoffman LaRoche as an injectable solution of 3, 9, 18, or 36 million IU per vial or as a sterile powder in an 18 million IU vial.  Use diluent provided for dilution of sterile powder.  Intact vials must be stored under refrigeration at 2°-8°C.

Guidelines for Administration:  IV over 15 to 30 minutes or SQ.  Premedication with Magnesium choline salicylate, acetaminophen, or (if not contraindicated) NSAIDs, may reduce fever and myalgias.

Supplier:  Commercially available.  See package inserts for further information.

Consent Insert:


Common
Happens to 21-100 children out of every 100
Occasional
Happens to 5-20 children out of every 100
Rare
Happens to 1-4 children out of every 100

Immediate:
Within 1-2 days of receiving drug

Fever, headache, tired feeling, loss of appetite, nausea, muscle and joint pain, diarrhea (L)
Vomiting, chills, mouth sores, drowsiness (L), mental disorder (L), elevated liver enzymes in the blood, Decrease in the number of red and white blood cells and platelets made in the bone marrow, numbness, tingling, clumsiness, rapid heart beat, low level of calcium salts in the blood, high level of potassium salts in the blood, life threatening allergic reaction, difficulty breathing, low blood pressure

Prompt:
Within 2-3 weeks, prior to the next course

diarrhea, depression
rash, dizziness, inability to perform sexually

Delayed:
Any time later during therapy, excluding the above conditions


hair loss, menstrual disorder

Late:
Any time after completion of treatment




Reduces hepatic p 450 microsomal activity and may decrease clearance of other drugs such as theophyline.
(L) Toxicity may also occur later.



INTERLEUKIN-4 (IL-4), NSC #618085, IND #2989
Source and Pharmacology:  Recombinant human interleukin-4 (IL-4) (SCH 39400) is obtained from the bacterial fermentation of a strain of Escherichia coli bearing a genetically engineered plasmid containing a human IL-4 gene.  IL-4 is a highly purified (> 95%), sterile, stable, water-soluble 129 amino acid protein with a molecular weight of 14,957 daltons. The product has been shown to be biologically active in stimulating both the proliferation of activated B and T cells, and the differentiation and functional activity of cells of myelomonocytic origin.

Formulation and Stability: IL-4 will be supplied by Schering Corporation in two different single-use vials (120 and 480 µg).  Each single-use vial contains IL-4 as a sterile lyophilized powder formulated with glycine, human albumin, citric acid, and sodium citrate.  The vials should be stored refrigerated at 2° to 8°C (36 -46°F).  Because the product does not contain a preservative, the reconstituted solution must be kept refrigerated at 2-8°C and should be used within 24 hours.

Supplier: IL-4 (NSC #618085, IND #4348) is manufactured by Schering-Plough and will be supplied by the Pharmaceutical Management Branch, CTEP, NCI. 

Drug Ordering:  Once the patient’s eligibility is established and the individual has been registered, a drug supply may be ordered.  The agent may be requested by completing a Clinical Drug Request (NIH-986) and mailing it to Drug Management and Authorization Section, DCT, NCI, EPN, Room 707, Bethesda, MD 20892 or faxing it to (301)480-4612.  The agent may also be requested through the DMAS Electronic Clinical Drug Request (ECDR) system.  For questions call (301)496-5725.

Drug Inventory Records:  The Investigator, or a responsible part designated by the Investigator, must maintain a careful record of the inventory and disposition of all drugs received from DCT, using the NCI Drug Accountability Record Form (see Investigator’s Handbook for Procedures for Drug Accountability and Storage).
Toxicity:


Common

Happens to 21-100 children out of every 100
Occasional

Happens to 5-20 children out of every 100
Rare

Happens to <5 children out of every 100

Immediate:

Within 1-2 days of receiving drug
Headache, fatigue, flu-like symptoms, fever, nausea, rigors, diarrhea (L)
Altered level of consciousness, nasal congestion, fluid retention, ascites, vomiting, elevated liver enzymes, myalgia, abdominal pain, back pain, asthenia
Neuropathy, confusion, hypersensitivity reaction, hypotension, capillary leak syndrome (L), abnormal taste sensation, hypoglycemia, ECG abnormalities, decreased ejection fraction, atrial fibrillation, shortness of breath, gastric bleeding, ulcers, gastritis, rhabdomyolysis, neuro-motor abnormalities, cardiomegaly, congestive heart failure, seizures

Prompt:

Within 2-3 weeks, prior to the next course


myelosuppression, elevated creatinine

Delayed:

Any time later during therapy, excluding the above conditions




Late:

Any time after completion of treatment




(L) Toxicity may also occur later .


Route of Administration: For the intravenous dose(day 1 only), IL-4 will be diluted in 20 ml of 0.45% NaCl immediately prior to administration with sufficient solution prepared to permit an overfill for the IV tubing.  A volumetric infusion device should be used to provide an accurate delivery rate with the volume required to deliver the dose of 100 (g/m2.

At the time of administration, IL-4 Sterile Powder for injection is reconstituted with 1.2 mL of Sterile Water for Injection, USP, to yield 1.2 mL of solution containing 25 µg/mL, 100 µg/mL, or 400 µg/mL of IL-4, to be used directly from the single-use vial.  An overfill of 0.2 mL is provided to compensate for residual volume in the vial and in the syringe/needle hub during withdrawal.  With a total volume of 1.2 mL, complete delivery of a single volume up to and including 1  mL is assured.  The clear, colorless reconstituted solution has a pH of approximately 4.5, is isotonic, and may be administered subcutaneously, intramuscularly, or intravenously. Two doses of IL-4 for subcutaneous use may be withdrawn into syringes from one vial at one time.

Consent Insert:


Common

Happens to 21-100 children out of every 100
Occasional

Happens to 5-20 children out of every 100
Rare

Happens to <5 children out of every 100

Immediate:

Within 1-2 days of receiving drug
Headache, tired feeling, flu-like symptoms, fever, nausea, chills, diarrhea (L)
Altered level of consciousness, stuffy nose, fluid build-up in the abdomen and elsewhere in the body, vomiting, elevated liver enzymes, pain in abdomen, muscles, or back; loss of strength and energy
Abnormal changes in nerves or nerve function, confusion, allergic reaction, low blood pressure, fluid build-up in the chest (L), abnormal sense of taste, low blood sugar, abnormal changes in heart function, rapid heart rate or flutter, shortness of breath, inflammation and/or bleeding in the stomach, ulcers, muscle decay, enlarged heart, heart failure, seizures

Prompt:

Within 2-3 weeks, prior to the next course


Decrease in the number of red and white blood cells and platelets made in the bone marrow, increased liver enzymes

Delayed:

Any time later during therapy, excluding the above conditions




Late:

Any time after completion of treatment




(L)  Toxicity may also occur later.



RECOMBINANT HUMAN INTERLEUKIN-6, E. COLI (RHIL-6, IL-6, SDZ ILS 969), NSC #643497.

Source and Pharmacology:  Recombinant IL-6 is produced in E. Coli by recombinant DNA techniques. SDZ ILS 969 is a 21 kD single chain non-glycosylated protein containing two intra-chain disulfide bonds per molecule.  The pH is 6.2.  The primary sequence is 185 amino acids long.  Pharmacological studies have demonstrated the t1/2 after subcutaneous injection to be between 3.8 and 4.7 hours.

Formulation and Stability:  SDZ 969 is supplied as a sterile lyophilate which appears as a white cake in vials containing 150 (g or 750 (g of rhIL-6 per vial.  The vial composition of the formulation contains in addition to the rhIL-6 at 150 or 750 (g, respectively, sodium dihydrogen phosphate 0.0475 or .237 mg, monobasic potassium phosphate 0.58 or 0.40 mg, disodium hydrogen phosphate, anhydrous 2.54 or 2.35 mg, sucrose 7  mg, glycine 20 mg, respectively, to be reconstituted to total volume of 1 ml with sterile water for injection.  The formulation is greater than 95% pure and contains less than 0.6 EU/vial.  The lyophilate is stable for 6 months when stored at -25°C.  The reconstituted solution is clear-to-opalescent in appearance, is isosmotic and has a pH of 7.2.  Specific activity is 6.1 x 107 U/mg as determined by hybridoma cell line proliferation assay.  The recommended diluent is not bacteriostatic and reconstituted material should be used within 24 hours or discarded.

Supplier:  NCI

Toxicities:  common:  fatigue, fevers, chills, generalized myalgias, and anorexia.  Mild to moderate toxicities:  abdominal pain, anorexia, nausea, vomiting, diarrhea, bradycardia, tachycardia, hypertension, hypotension, pedal edema, confusion, dizziness, sleep disturbance, headache, parathesia, dyspnea, pharyngitis, dry cough and infection site reactions.  Elevation of acute phase reactants and fall in hemoglobin have also been seen.

Guidelines for administration:  rhIL-6 will be given subcutaneously on a daily basis beginning 24-36 hours after chemotherapy and stopping when the platelet count is > 80,000.



IRINOTECAN (CPT-11), NSC #616348, IND #42459

Mechanism of Action:  Irinotecan is a semisynthetic water-soluble analog of camptothecin that exerts its cytotoxic effect through inhibition of the nuclear enzyme topoisomerase I.  Irinotecan is a prodrug that undergoes deesterification to a much more potent topoisomerase-I inhibitor, SN-38.  The lactone forms of both irinotecan and SN-38, undergo pH dependent hydrolysis to a hydroxy acid (carboxylate) species.  SN-38 is glucuronidated to SN-38G.  

Formulation & Stability:  Irinotecan is supplied in 2-ml vials containing 40 mg of irinotecan and in 5-ml vials containing 100 mg of irinotecan.  Irinotecan is stable to heat in both the solid and solution states but is slightly unstable to light.  The supplied solution (40 mg/2ml) is stable for at least 3 years at room temperature when protected from light.  Admixtures with 5% Dextrose Injection are chemically and physically stable for at least 24 hours at ambient temperature and lighting when stored in clear glass bottles.

Supplier:  Irinotecan is supplied by the National Cancer Institute.  Use the POG protocol number and agent NSC number, and request irinotecan directly from the Drug Management and Authorization Section of the NCI.

Drug Ordering - Once the patients eligibility is established and the individual has been registered a supply of drug may be ordered.  Drug may be requested by completing a Clinical Drug Request (NIH-986) and mailing it to the Drug Management and Authorization Section, DCT, NCI, EPN Room 707, Bethesda, MD 20892 or faxing it to (301) 480-4612.  A drug request may also be entered through the DMAS Electronic Clinical Drug Request system (ECDR).  For questions call (301) 496-5725.

Drug Inventory Records - The investigator, or a responsible party designated by the investigator, must maintain a careful record of the inventory and disposition of all drugs received from DCT, using the NCI Drug Accountability Record Form.  (See the Investigators Handbook for Procedures for Drug Accountability and Storage.)

Toxicity:


Common

Happens to 21-100 children out of every 100
Occasional

Happens to 5-20 children out of every 100
Rare

Happens to <5 children out of every 100

Immediate:

Within 1-2 days of receiving drug
Transient diarrhea, nausea, vomiting, abdominal pain, anorexia, fever

dehydration, asthenia
Elevations in transaminases, alkaline phosphatase, bilirubin, and creatinine, constipation, pain at infusion site
Dermatitis, tremor, hematuria, proteinuria, hypoproteinemia, glucosuria, mucositis, headache, dizziness, facial hot flushes, disorientation/confusion,

Prompt:

Within 2-3 weeks, prior to the next course
Myelosuppression, diarrhea, alopecia

Colitis

Delayed:

Any time later during therapy, excluding the above conditions


Pulmonary infiltrates, pneumonitis

Late:

Any time after completion of treatment




(L) Toxicity may also occur later.



Guidelines for Administration: The appropriate volume of the supplied solution of irinotecan (20 mg/ml) should be withdrawn from the amber vial(s) and immediately mixed with 5% Dextrose Injection D5W.  The package insert recommends that the final irinotecan concentration remain between 0.12 and 1.1 mg/ml.  If this results in too much fluid volume for a 60-minute infusion (particularly with higher doses), a higher concentration of irinotecan may be used, but the concentration of irinotecan should not exceed 2.8 mg/ml.  The total volume is infused through a free-flowing intravenous catheter at a constant rate over 60 minutes.  Once diluted, the admixture should be administered within 6 hours if stored at room temperature, or 24 hours if stored refrigerated.  Nothing else may be added to the bag.

Irinotecan will be administered as a 60 minute intravenous infusion.  Irinotecan can be administered in an out-patient setting.  See protocol for pre-medication and supportive care measures.

Consent Insert:


Common

Happens to 21-100 children out of every 100
Occasional

Happens to 5-20 children out of every 100
Rare

Happens to <5 children out of every 100

Immediate:

Within 1-2 days of receiving drug
Diarrhea, nausea, vomiting, stomach pain, loss of appetite, fever, loss of body water, loss of strength and energy
Mildly high liver and kidney function results, constipation, pain at injection site
Skin inflammation, trembling, blood in the urine, mildly increased level of protein and glucose in the urine, low amount of protein in the blood, mouth sores, headache, dizziness, sensation of warmth on face, confusion

Prompt:

Within 2-3 weeks, prior to the next course
Decrease in the number of red and white blood cells and platelets made in the bone marrow, diarrhea, hair loss

Inflammation of the large intestine

Delayed:

Any time later during therapy, excluding the above conditions


Inflammation of the lungs, cough and congestion

Late:

Anytime after completion of treatment




(L) Toxicity may also occur later.



LEUCOVORIN CALCIUM (LCV, Wellcovorin, citrovorum factor, folinic acid) NSC #003590
Source and Pharmacology:  Synthetic d,l-5 CHO tetrahydrofolate, which is used to bypass the inhibition of dihydrofolate reductase by Methotrexate (MTX).  It competes with MTX for transport into the cells and "rescues" cells from the adverse effects of MTX.  It is stored in the cells as LCV polyglutamate.  After a 20mg dose of leucovorin, the mean serum total reduced folate concentration was around 370mg/L, regardless of whether given PO or parenterally.  The peak levels were reached at 2 hours for the oral forms and 1 hour for the parenteral form.  The t½ of plasma 5-formyl-H4-folate was 1.5 hours and 3 hours for 5-methyl-H4-folate.  The apparent bioavailability of oral leucovorin for 25mg is 97%, for 50mg - 75%, and for 100mg  - 37%.  For further discussion of pharmacokinetics and metabolism see drug insert.  Both oral and parenteral leucovorin raise the CSF folate levels.

Toxicity:


Common
Happens to 21-100 children out of every 100
Occasional
Happens to 5-20 children out of every 100
Rare
Happens to <5 children out of every 100

Immediate:
Within 1-2 days of receiving drug


Allergic sensitization, rash

Prompt:
Within 2-3 weeks, prior to the next course




Delayed:

Any time later during therapy, excluding the above conditions




Late:

Any time after the completion of treatment




(L) Toxicity may also occur later.

Formulation and Stability:  Available in ampules containing leucovorin in solution, 3mg/ml; in vials of cryodessicated powder, 50mg, 100mg, and 350mg; and in tablet form, 5mg, 10mg, 15mg, and 25mg. Reconstitute the cryodessicated powder with Bacteriostatic Water or sterile water to make a solution of 10mg/ml leucovorin calcium.  When Bacteriostatic Water is used, the reconstituted solution is good for 7 days.  If reconstituted with sterile water, use solution immediately.  Intact vials are stable for at least 2 years at room temperature, but the reconstituted solution should be used as soon as possible as precipitation occurs on prolonged standing.

Guidelines for Administration:  If given PO, it should be administered 30 minutes before or 2 hours after meals (may be mixed in juices).  IV administration may be given as IV push.  LCV should not be given <24 hours after IT-MTX unless there are special circumstances.




Standard "rescue" criteria for mega doses of MTX (>100 mg/m2)

Time
MTX Level
Leucovorin

(hrs)
((M)*

Rescue



Comment

24»
<1

Dose per protocol

Stop monitoring

24»
>1

Dose per protocol

Continue to monitor

48
<0.2

5 mg/m2/6 hr x 5 PO

Stop monitoring

48
>0.2 - 2

No change in leucovorin 
Continue to monitor

48
>2 - <20
10 mg/m2/3 hr PO or IV

Continue to monitor Check BUN & creatinine

48
>20

100 mg/m2/3 hr IV

Continue to monitor Check BUN & creatinine

72
**

Continue dose used at hr 48 until MTX < 0.2 (M
*
1 (M = 10-6 molar concentration

**
Continue to monitor every 24 hr; use 48-hr MTX levels as guidelines for further leucovorin therapy. Contact Dr. Weitman (210) 567-5265, Dr. Kamen (214) 648-3896, or Dr. Winick (214) 640-6124 if >0.2 (M at 96 hours.

»
These levels are usually obtained after 12 to 15 gm/m2 HD MTX given as a 6-hour infusion the day before.

«
Time after start of infusion

Note that concomitant use of non-steroidal anti-inflammatory agents (e.g., ASA) and possibly other weak organic acids are associated with increased toxicity (blocking binding of MTX to proteins) or prolonged elevated levels of MTX (decreased renal clearance).  

Supplier:  Commercially available.  See package insert for further information.

Consent Insert:


Common
Happens to 21-100 children out of every 100
Occasional
Happens to 5-20 children out of every 100
Rare
Happens to <5 children out of every 100

Immediate:
Within 1-2 days of receiving drug


Allergic reaction (rash, hives, itching, wheezing)

Within 2-3 wks:
Within 2-3 weeks, prior to next course




Delayed:
Any time later during therapy, excluding the above conditions




Late:
Any time after completion of therapy




(L) Toxicity may also occur later.



MAB Ch14.18 (NSC #623408)
Source and Pharmacology:  Mab Ch14.18 is prepared from culture medium containing the antibody which is secreted by vector transfected hybridoma cell line.  Ch14.18 in the culture media is concentrated by ABX column chromatography, and purified by column chromatography.  The final product is tested to assure that it is free of nucleic acid, murine viruses, bacteria, fungi, mycoplasma and pyrogens.  Plasma concentrations of a 200mg/M² dose of Ch14.18 peaked at the end of the IV infusion, with a mean peak concentration of 99mg/ml.  The plasma clearance is biphasic, with alpha half-life of 3.4 ±3.1 hrs and beta half-life of 66.6 ± 27.4 hrs.

Formulation and Stability:  The purified antibody will be provided in vials containing 5.8 mg/ml Mab Ch14.18 in vials containing either 4.3 or 5  ml solution of 10mM sodium phosphate, 150 mM sodium chloride, at pH 7.2.  It is stable at 2-8° for at least one year by HPLC analysis and measurement of antibody dependent cellular cytotoxicity against GD2 (+) tumor cells23.  For IV administration, Ch14.18 should be diluted in sterile normal saline to a concentration of 0.25-0.50mg/ml and administered immediately after dilution.

Toxicity:


Common
Happens to 21-100 children out of every 100
Occasional
Happens to 5-20 children out of every 100
Rare
Happens to < 5 children out of every 100

Immediate:
Within 1-2 days of receiving drug
Pain, paresthesia, mild hypertension, mild hypotension, tachycardia, urticaria, fever, nausea, mild hyponatremia, mild hypokalemia, anorexia
Moderate hypertension, moderate hypotension, emesis, diarrhea, serum sickness, moderate hyponatremia, moderate hypokalemia, somnolence, hypoalbuminemia, weight loss, elevated creatinine, elevated transaminases, mild and transient thrombocytopenia
Severe hypertension, severe hypotension, bronchospasm, anaphylaxis, peripheral neuropathy (L)

Prompt:
Within 2-3 weeks, prior to the next course




Delayed:
Any time later during therapy, excluding the above conditions


Pain, paresthesia, peripheral neuropathy, impaired accommodation of the eye, reactivity of pupils to light, papilledema, 

Late:
Any time after completion of treatment




Few or no toxicities at doses < 10 mg/m2.  The toxicities cited above apply to doses > 50 mg/m2.

(L) Toxicity may also occur later.

Route of Administration: IV infusion. The infusion rate should not exceed 10 mg/M²/hr.

Supplier:  Mab Ch14.18 is manufactured by Repligen Corporation and supplied by the NCI.



Consent Insert:


Common
Happens to 21-100 children out of every 100
Occasional
Happens to 5-20 children out of every 100
Rare
Happens to <5 children out of every 100

Immediate:
Within 1-2 days of receiving drug
Burning, prickling, or tingling sensation; pain, mildly high or mildly low blood pressure, rapid heart rate, hives, fever, nausea, mildly low levels of sodium and potassium salts in the blood, loss of appetite
Moderately high or moderately low blood pressure, vomiting, diarrhea, a condition involving fever, hives, joint pain, fluid build-up in tissues, and swollen lymph glands; moderately low levels of sodium and potassium salts in the blood, drowsiness, low level of protein in the blood, weight loss, high liver and kidney function test results, temporary mildly low levels of platelets
Severely high and severely low blood pressure, abnormal spasm of the breathing tubes, life-threatening allergic reaction, numbness, tingling, clumsiness

Prompt:
Within 2-3 weeks, prior to the next course




Delayed:
Any time later during therapy, excluding the above conditions


Pain, burning, prickling or tingling sensation, numbness, tingling, clumsiness, slowing of the pupils of the eyes in response to the changes in the amount of light, swelling of the back of the eye caused  by high pressure in the brain

Late:
Any time after completion of treatment




Few or no toxicities at doses < 10 mg/m2.  The toxicities cited above apply to doses > 50 mg/m2.

(L) Toxicity may also occur later.



MELPHALAN (L-phenylalanine mustard, L-PAM, L-sarcolysin, Alkeran) NSC #008806

Source and Pharmacology:  A derivative of nitrogen mustard, it is a bifunctional alkylating agent which causes miscoding, cross-linkage of DNA and single-strand breakage of DNA.  It inhibits glycolysis, respiration and protein synthesis.  It is not phase specific.  After IV administration the µ t½ is 8 minutes and the b t½ is 2 hours.  Oral absorption is erratic, but averages 60% of IV dose.  Initial half-life after oral dose is 90 minutes.  Dosage may need reduction in patients with renal impairment.

Toxicity:


Common

Happens to 21-100 children out of every 100
Occasional

Happens to 5-20 children out of every 100
Rare

Happens to <5 children out of every 100

Immediate:

Within 1-2 days of receiving drug
Anorexia, ulceration if extravasated, nausea and vomiting

Hypotension, diaphoresis, hypersensitivity reaction

Prompt:

Within 2-3 weeks, prior to the next course
Myelosuppression (L), mucositis, diarrhea, alopecia



Delayed:

Any time later during therapy, excluding the above conditions

Inanition


Late:

Any time after completion of treatment


Pulmonary fibrosis, sterility, secondary malignancy

(L) Toxicity may also occur later.

Formulation and Stability:  Available as scored 2mg tablets, which are stable at room temperature.  For injection, it is supplied as 50mg sterile, lyophilized powder with 10ml special diluent for reconstitution. After reconstitution to 5 mg/mL shake until clear solution obtained.  Prior to administration, further dilute the solution with 0.9% sodium chloride to a concentration no greater than 0.45 mg/mL.  Intact packages and reconstituted solutions should be stored at room temperature (15°-30°C), protected from light.  The manufacturer recommends melphalan administration should be completed within 60 minutes of reconstitution.

Guidelines for Administration:  IV infusion over 20 minutes and good IV hydration with 3000 ml/m2 of D5W 1/2 normal saline 24 hours after melphalan infusion.  Lasix may also be given to maintain urine output.  Absorption of tablets is decreased when ingested with food.

Supplier:  Tablets and IV Preparation are commercially available (see package insert for further information). 



Consent Insert:

Common

Happens to 21-100 children out of every 100
Occasional

Happens to 5-20 children out of every 100
Rare

Happens to <5 children out of every 100

Immediate:

Within 1-2 days of receiving drug
Loss of appetite, nausea, vomiting, sores if drug leaks from vein

Low blood pressure, excessive perspiration, allergic reaction

Prompt:

Within 2-3 weeks, prior to the next course
Decrease in the number of red and white blood cells and platelets made in the bone marrow(L), mouth sores, hair loss



Delayed:

Any time later during therapy, excluding the above conditions

Weakness and weight loss


Late:

Any time after completion of treatment


Damage/scarring of lung tissue, inability to have children, a new cancer or leukemia resulting from this treatment

(L) Toxicity may also occur later.



6-MERCAPTOPURINE (6-MP, Purinethol) NSC #000755

Source and Pharmacology:  An analogue of the nucleic acid constituent adenine and the physiological purine base hypoxanthine.  It must be metabolized to 6MPdR before it can be active.  It is S phase specific and interferes with purine synthesis.  It has a short plasma half-life of 21 minutes in children and 47 minutes in adults, with rapid renal excretion:  20% is bound to protein.  There is a 25% diffusion into the CSF.  It is metabolized by xanthine oxidase in the liver to 6-TU.  Oral absorption is erratic.

Toxicity:


Common

Happens to 21-100 children out of every 100
Occasional

Happens to 5-20 children out of every 100
Rare

Happens to <5 children out of every 100

Immediate:

Within 1-2 days of receiving drug

Anorexia, nausea, vomiting, diarrhea
Hematuria1, anaphylactic reaction, crystalluria1, urticaria

Prompt:

Within 2-3 weeks, prior to the next course
Myelosuppression
Mucositis


Delayed:

Any time later during therapy, excluding the above conditions


Hepatic fibrosis, hyperbilirubinemia

Late:

Any time after the completion of treatment




1 Only with high doses

(L) Toxicity may also occur later.

Formulation and Stability:  ORAL:  Available as a 50mg tablet that may be stored at room temperature, protected from light.  INJECTION:  Available in 500mg vials of lyophilized powder, also to be stored at room temperature.  Reconstitute the 500mg vial by diluting with 49.8ml of sterile water for injection, USP.  The solution contains 10mg/ml 6-MP which is chemically stable for 21 days after dilution at refrigerated or room temperatures.  It should be further diluted with D5W or normal saline to a concentration of 1-2 mg/ml and is chemically stable for 3 days.  Because of a lack of antibacterial preservative, reconstituted vials should be discarded within 8 hours of initial entry.  Some lots of 6-MP have been reported to turn dextrose containing solutions a tan to brown color.  This is thought to be due to the high pH of the 6-MP, and does not result in reduced 6-MP concentration.

Guidelines for Administration:  PO 1/2 hour before or 2 hours after meals.  IV administration should be by slow IV push over several minutes or by continuous infusion.  Oral 6-MP to be given at bedtime on an empty stomach, on standard leukemia protocols.  If allopurinol is also given, the oral dose of 6-MP should be reduced by 75%.  No change in dosage is indicated if 6-MP is given concurrently by IV.  Caution:  Avoid extravasation.

Supplier:  50mg tablets are commercially available.  See package insert for further information.  IV preparation is available from the NCI.  See Clinical Brochure prepared by Burroughs Wellcome for additional information.



Consent Insert:

Common

Happens to 21-100 children out of every 100
Occasional

Happens to 5-20 children out of every 100
Rare

Happens to <5 children out of every 100

Immediate:

Within 1-2 days of receiving drug

Loss of appetite, nausea, vomiting, diarrhea
Blood in the urine1, life threatening allergic reaction, passage of crystals in the urine causing kidney irritation1, hives

Prompt:

Within 2-3 weeks, prior to the next course
Decrease in the number of red and white blood cells and platelets made in the bone marrow
Mouth sores


Delayed:

Any time later during therapy, excluding the above conditions


Scarring of liver tissue, high level of bilirubin in the blood

Late:

Any time after the completion of treatment




1 Only with high doses

(L) Toxicity may also occur later.



MESNA (sodium 2-mercaptoethane sulfonate, MESNA) NSC #113891/IND #25232

Source and Pharmacology:  MESNA is a thiol compound with the capacity of inhibiting the urotoxicity of the oxazaphosphorines, ifosfamide and cyclophosphamide.  Within 1 hour of administration, MESNA is completely oxidized to DiMESNA, a totally inert compound.  After an 800mg dose the t½ for MESNA and DiMESNA is 0.36 hours and 1.17 hours, respectively.  There is little or no tissue penetration.  Following glomerular filtration DiMESNA is rapidly reduced in the renal tubules back to MESNA which inactivates acrolein and the oxazaphosphamides, thus preventing bladder toxicity.  After 3 hours, negligible amounts of MESNA were present in the urine of rats given 100mg/kg by IV push.

Toxicity:


Common

Happens to 21-100 children out of every 100
Occasional
Happens to 5-20 children out of every 100
Rare

Happens to <5 children out of every 100

Immediate:

Within 1-2 days of receiving drug
Bad taste with oral use
Nausea, vomiting, stomach pain
Headache, pain in arms, legs, and joints; fatigue, rash, transient hypotension, allergy

Prompt:

Within 2-3 weeks, prior to the next course


Diarrhea

Delayed:

Any time later during therapy, excluding the above conditions




Late:

Any time after completion of treatment




Young children receiving high doses of benzyl alcohol (> 99 mg/kg/day) may develop the gasping syndrome manifested by gasping, metabolic acidosis and multiple organ system failure. Benzyl alcohol is the preservative in multidose vials of MESNA.
Formulation and Stability:  Available in 1000 mg/10mL multidose vials which contain 10.4 mg/mL of benzyl alcohol* as a preservative, or in 200 mg/2 mL ampules without preservatives for neonates and infants or patients with hypersensitivity to benzyl alcohol.  In Canada, only the non-preserved ampules are available.  Store either product at controlled room temperature (15-30(C).  MESNA is not light-sensitive, but is oxidized to DIMESNA when exposed to oxygen.  Non-preserved ampules should be used immediately after opening, while benzyl alcohol-preserved vials may be stored and used for 8 days.  After further dilution for administration, either product is chemically stable for at least 24 hours.  Lack of an antimicrobial preservative suggests that the non-preserved product should be used within 6-8 hours after diluted for administration.  For IV administration, dilute to 20 mg/mL with any of the following fluids: 5% dextrose, 5% dextrose in 0.45% sodium chloride, 0.9% sodium chloride or Lactated Ringer’s.  MESNA may be mixed with ifosfamide or cyclophosphamide.

*The package insert for MESNA states that multidose vials contain benzyl alcohol 10.4 mg/mL (1%) as a preservative, should not be used in neonates or infants, and should be used with caution in older pediatric patients.  A 200 mg/2 mL ampule remains available free of charge for pediatric patients less than 2 years old and for patients with hypersensitivity to benzyl alcohol.  It may be obtained in the U.S. by calling Bristol-Myers Squibb Oncology at 1-800-437-0994.


The medical literature includes reports of gasping syndrome in premature infants receiving saline flushes with benzyl alcohol at benzyl alcohol doses greater than 99 mg/kg/day.  (Gershanik J, et al. N Engl J Med 1982;307:1384)  There is also a report of metabolic acidosis occurring in a 5 year old girl receiving 

continuous infusion diazepam which contained 180 mg/kg/day of benzyl alcohol.  (Lopez-Herce, et al. Ann Pharmacother 1995;29:632)  The syndrome includes gasping respiration, severe metabolic acidosis, and multiple organ system failure.  It results from inability to adequately conjugate benzoic acid with glycine, a metabolic pathway poorly developed under 8 weeks of age.

Even if the amount of benzyl alcohol in MESNA is not enough to cause problems in a patient, a number of other drug products contain benzyl alcohol and therefore could add to the dose a patient is receiving.  Your pharmacist can check product contents and calculate the dose of benzyl alcohol any patient is receiving.

Guidelines for Administration:  IV.  Can be given orally but has a foul taste.  Total dose is usually 60% of the oxazaphosphorine dose given in divided doses.  Higher doses or continuous infusions are used with high dose ifosfamide or cyclophosphamide, or in patients with a history of hemorrhagic cystitis.

Supplier:  Commercially available.  See package insert for further information.

Consent Insert:

Common

Happens to 21-100 children out of every 100
Occasional

Happens to 5-20 children out of every 100
Rare

Happens to <5 children out of every 100

Immediate:

Within 1-2 days of receiving drug
Bad taste when taken by mouth
Nausea, vomiting, stomach pain
Headache, pain in arms, legs, and joints; tired feeling, rash, temporary low blood pressure, allergic reaction

Prompt:

Within 2-3 weeks, prior to the next course


diarrhea

Delayed:

Any time later during therapy, excluding the above conditions




Late:

Any time after completion of treatment




Young children receiving high doses of benzyl alcohol (> 99 mg/kg/day) may develop the gasping syndrome manifested by gasping, metabolic acidosis and multiple organ system failure. Benzyl alcohol is the preservative in multidose vials of MESNA.


METHOTREXATE (MTX, amethopterin) NSC #000740/IND #4291

Source and Pharmacology:  A folate analogue which inhibits the enzyme dihydrofolate reductase, halting DNA, RNA, and protein synthesis.  Initial IV half-life is about 1.2 hours, with a second phase of 10.4 hours.  About 50% is bound to protein.  Transport into the cell is carrier-mediated.  Once in the cell, MTX (Glu)n are formed, the number of which are related to the cytocidal effect.  Once MTX (Glu)n are formed, they do not pass back out of the cell unless converted back to MTX.  After oral administration, about 60% of a 30 mg/m2 dose is rapidly absorbed from the GI tract, with peak blood levels at 1 hour.  Above this dose, absorption decreases significantly.  Absorption can be very erratic, varying between 23% to 95%.  A 20-fold difference between peak levels of drug has been reported (0.1 to 2mM).  There is significant enterohepatic circulation of MTX:  9% of MTX is excreted in feces.  MTX is excreted unchanged in the urine, except at high doses when it is partially metabolized to hydroxy-MTX and excreted.

Toxicity:


Common

Happens to 21-100 children out of every 100
Occasional

Happens to 5-20 children out of every 100
Rare

Happens to <5 children out of every 100

Immediate:

Within 1-2 days of receiving drug

Nausea, vomiting, anorexia, 
Dizziness, malaise, blurred vision, allergic reaction, peeling, redness and tenderness of the skin, especially the soles and palms.

Prompt:

Within 2-3 weeks, prior to the next course
Transaminase elevations
Diarrhea, myelosuppression, stomatitis, photosensitivity
Alopecia, folliculitis, renal toxicity, 

leukoencephalopathy1 (L), seizures1, acute neurotoxicity

Delayed:

Any time later during therapy, excluding the above conditions

Learning disability1 (L)
Lung damage (L), hyperpigmentation, 

liver damage (L), osteoporosis (L), osteonecrosis and soft tissue necrosis2.

Late:

Any time after the completion of therapy


Progressive CNS deterioration

Unknown Frequency and Timing:  **Fetal and teratogenic toxicities and toxicities in breast-fed children

1 May be enhanced by HDMTX and/or cranial irradiation.
2 Concurrent use of methotrexate in head and neck cancer patients increased the incidence of osteonecrosis to 22% for patients receiving 5000-5500 Gy of radiation therapy over 3 weeks. The median time of onset was 21 months after radiation therapy (Radiotherapy and Oncology 1996;41:21-29). This adverse effect has not been reported with the lower radiation doses used in leukemia patients.

(L) Toxicity may also occur later.

**Methotrexate crosses the placenta to the fetus.  Fetal toxicities and teratogenic effects of methotrexate (either alone or in combination with other antineoplastic agents) have been noted in humans.  The toxicities include: congenital defects, chromosome abnormalities, malformation, severe newborn mylelosuppression, pancytopenia, and low birth weight.

**Methotrexate is excreted into breast milk in low concentrations.  However, because the drug may accumulate in neonatal tissues, breast feeding is not recommended.  Methotrexate is considered to be contraindicated during breast feeding because of several potential problems, including immune suppression, neutropenia, adverse effects on growth, and carcinogenesis. 


Intrathecal Therapy (Combined Agent)

Toxicity:  The following toxicities may occur when methotrexate, cytarabine, + hydrocortisone are given intrathecally:


Common

Happens to 21-100 children out of 100
Occasional

Happens to 5-20 children out of every 100
Rare

Happens to <5 children out of every 100

Immediate:

Within 1-2 days of receiving drug
Nausea, vomiting
Headache, pleocytosis, fever
Rash, somnolence (L), meningismus, convulsions, paresis

Prompt:

Within 2-3 weeks, prior to the next course


Myelosuppression, ataxia

Delayed:

Any time later during therapy, excluding the above condition

Learning disability
Leukoencephalopathy (L)

Late:

Any time after the completion of treatment


Progressive CNS deterioration

(L) Toxicity may also occur later.
Intrathecal Therapy (Methotrexate Single Agent)

Toxicity: The following toxicities may occur when methotrexate alone is given intrathecally.


Common

Happens to 21-100 children out of every 100
Occasional

Happens to 5-20 children out of 

every 100
Rare

Happens to < 5 children out of 

every 100

Immediate:

Within 1-2 days of

receiving drug

Headache, pleocytosis
Vomiting, fever, rash, somnolence, meningismus, convulsions (L), paresis

Prompt:

Within 2-3 weeks, prior to the next course


Somnolence, ataxia

Delayed:

Any time later during therapy, excluding the above condition

Learning disability
Leukoencephalopathy (L)

Late:

Any time after the completion of treatment


Progressive CNS deterioration

(L) Toxicity may also occur later.

High-dose administration may be associated with severe, acute toxicity, which is potentially lethal.  The conversion of MTX to hydroxy-MTX is enhanced with high-dose therapy.  Renal failure will markedly enhance the toxic effects and the serum creatinine should be <1.2 mg/dl (creatinine clearance >50 ml/min/1.73m2) before starting therapy.  The possibility of renal impairment is enhanced with hydroxy-MTX because it is even less soluble than Methotrexate.  The solubility of MTX and hydroxy-MTX is as follows:

Urine pH
MTX (in mg/L)
HOMTX (in mg/L)

7 
9 
1.6

6 
1.6
0.4

5 
0.4
0.1

If a patient develops renal failure, very high doses of leucovorin are indicated.  Leucovorin will not reverse renal toxicity but will reverse the toxicity to bone marrow and mucosal cells.  Leucovorin should be continued until the level is <0.1mM.  See section on leucovorin for LCV rescue guidelines.  Hemodialysis is not very effective for resolving renal damage; oral charcoal, bile drainage, induced emesis, etc., have also been tried, but are not very effective.  To prevent this complication, adequate fluid intake (IV or PO >3000ml/m2) is indicated, with alkalinization (pH > 7) of urine using NaHC03.  Diamox may be used to 



supplement NaHC03 alkalinization of the urine.  Check with specific protocol for dose expected peak and clearance rates.  Since MTX readily enters body fluids, patients with effusion(s) can have sustained high levels and must be monitored carefully.  Concomitant use of non-steroidal anti-inflammatory agents, ASA and possibly other weak organic acids are associated with increased toxicity (blocking binding of MTX to proteins) or prolonged elevated levels of MTX (by decreased renal clearance).  Other toxicities include those described on previous page under "Toxicity:" for systemic administration.  Two cases of anaphylaxis with MTX have been reported.


Formulation and Stability:  Both the 2.5mg tablets and intact vials may be stored at room temperature (22°-25°C) and are stable for at least 2 years or until date of expiration.  INJECTABLE:  Available in a variety of forms, all prepared as the sodium salt (yellow powder), with or without preservatives.  IT MTX:  Available in various dosages in preservative-free liquid, 25mg/ml in a 2ml vial, or as a lyophilized powder.  Reconstitute the powder with buffered saline solution.  The Methotrexate solutions may be further diluted with buffered saline or the patient's own CSF.  After mixing it should be used within 24 hours, since MTX contains no antibacterial preservative.   HIGH-DOSE MTX:  Available as a 1gm (30ml) vial which contains preservative-free lyophilized sodium MTX powder, for intravenous use in high-dose therapy.  When reconstituted with 19.4ml of 0.9% NaCl solution, or 5% D/W, or sterile water, each ml will contain 50mg of Methotrexate.  Note:  MTX for high-dose administration is chemically stable for 7 days at room temperature but should be used within 24 hours of dilution since it contains no preservatives. 

If a liquid formulation for oral methotrexate dose is needed, Jundt et al (J Rheumatology 1993;20:1845) have documented bioavailability  equivalent to tablets for a methotrexate formulation that also has documented chemical stability for one month at refrigerated or room temperature.  Refrigerated temperatures would have less susceptibility to significant bacterial contamination.  The formulation uses a stock diluent prepared by measuring 250 mL of Diluent (0.05% saccharin in a cherry flavored glycol/aqueous base--Roxane flavored Diluent*), 20 g of sodium bicarbonate, qs to 1000 mL with distilled water.  Methotrexate syrup 40 mg/20 mL can be made by using 1.6 mL MTX from a 50 mg/2 mL preservative-free vial, then qs to a total of 20 mL with the stock diluent solution.

Guidelines for Administration:  No standardized method of delivery can be given for Methotrexate, since so much of the dose and schedule is tied to pharmacology.  Currently it is being used as continuous 24-hour infusion, a 4- to 6-hour infusion, as a round-the-clock PO dosage weekly, or weekly or every 2 weeks IM.  Special Precautions:  For high-dose therapy, support with leucovorin rescue.  Observe precautions with renal impairment.  Note:  All oral drugs should be given 30 minutes before meals or 2 hours after meals unless otherwise stated in the instructions.

Supplier:  All forms of methotrexate are commercially available.  See package insert for further information.

Consent Insert:

Common

Happens to 21-100 children out of every 100
Occasional

Happens to 5-20 children out of every 100
Rare

Happens to <5 children out of every 100

Immediate:

Within 1-2 days of receiving drug

Nausea, vomiting, loss of appetite
Dizziness, sense of not feeling well, blurred vision, allergic reaction, peeling, redness and tenderness of the skin, especially the soles and palms.

Prompt:

Within 2-3 weeks, prior to the next course
High levels of liver enzymes in the blood
Diarrhea, mouth sores, sensitivity to sunlight and increased risk of sunburn, Decrease in the number of red and white blood cells and platelets made in the bone marrow
Hair loss, inflammation of the hair follicles, poor brain function1 (L), kidney damage, seizures1, damage to nerve tissue

Delayed:

Any time later during therapy, excluding the above condition

Learning disability1(L)
Lung damage (L), darkening of the skin (L), liver damage, reduced bone density (L), bone and tissue damage2

Late:

Any time after the completion of treatment


Increasingly poor nervous system function

Unknown Frequency and Timing:  **Abnormalities in unborn children and breast-fed children**

1 May be enhanced with administration of high dose methotrexate and/or cranial irradiation.

2 An increased chance of bone and soft tissue damage has been reported in patients when methotrexate is given during higher-dose radiation therapy in head and neck cancer patients. This has not been reported with the lower radiation doses used in leukemia patients.  * ”Bone and tissue damage” and this footnote 2 to be added to the consent toxicities only for leukemia protocols that contain cranial or cranio-spinal irradiation.
(L)  Toxicity may also occur later.

Intrathecal Therapy (Combined Agent)

Consent Insert:  The following toxicities may occur when methotrexate, cytarabine, ( hydrocortisone are given together into the spinal fluid:

Common

Happens to 21-100 children out of every 100
Occasional

Happens to 5-20 children out of every 100
Rare

Happens to <5 children out of every 100

Immediate:

Within 1-2 days of receiving drug
Nausea, vomiting
Headache, abnormally high number of cells in the spinal fluid, fever
Rash, drowsiness (L), stiff neck, irritation of tissues in the brain/spinal cord, seizure, partial paralysis

Within 2-3 wks:

Within 2-3 weeks, prior to the next course


Decrease in the number of red and white blood cells and platelets made in the bone marrow, unsteady walk

Delayed:

Any time later during therapy, excluding the above condition

Learning disabilities
Damage to brain tissue (L)

Late:

Any time after the completion of treatment


Increasingly poor central nervous system function

(L) Toxicity may also occur later.



Intrathecal Therapy (Methotrexate Single Agent)

Consent Insert:  The following toxicities may occur when methotrexate is given alone into the spinal fluid:

Common

Happens to 21-100 children out of every 100
Occasional

Happens to 5-20 children out of 

every 100
Rare

Happens to < 5 children out of 

every 100

Immediate:

Within 1-2 days of

receiving drug

Headache, abnormally high number of cells in the spinal fluid
Vomiting, fever, rash, drowsiness, stiff neck, irritation of tissues in the brain/spinal cord, seizures (L), partial paralysis

Prompt:

Within 2-3 weeks, prior to the next course


Drowsiness, unsteady walk

Delayed:

Any time later during therapy, excluding the above condition

Learning disability
Damage to brain tissue (L)

Late:

Any time after the completion of treatment


Increasingly  poor  nervous system function

(L) Toxicity may also occur later.



METHYLPREDNISOLONE (Solu-Medrol) NSC #19987

Source and Pharmacology:  Methylprednisolone is a non-fluorinated corticosteroid.  At the cellular level, corticosteroids appear to act by controlling the rate of protein synthesis.  The half-life of methylprednisolone is approximately 2.5 hours, however, the metabolic effects at the tissue level persist for up to 20-30 hours.  It is primarily metabolized in the liver and excreted by the kidneys.  Methylprednisolone 4mg is as potent as prednisone 5mg.

Toxicity:

Common

Happens to 21-100 children out of every 100
Occasional

Happens to 5-20 children out of every 100
Rare

Happens to <5 children out of every 100

Immediate:

Within 1-2 days of receiving drug

Poor wound healing, 

stomach upset


Prompt:

Within 2-3 weeks, prior to the next course
Hyperphagia, immunosuppression, personality changes, hypertension, Cushing’s syndrome (L),  hyperglycemia, pituitary-adrenal axis suppression, acne (L)

Pancreatitis (L), electrolyte imbalance (L), GI bleeding (L), increased intraocular pressure (L)

Delayed:

Any time  later during therapy, excluding the above conditions
Growth retardation (L), striae (L), osteopenia (L)
Peptic ulcer, gastritis, muscle weakness
Aseptic necrosis of the femoral head (L)

Late:

Any time after completion of treatment

Cataracts


(L) Toxicity may also occur later.

Formulation and Stability:  Available in tablets 2 to 24mg, and in 40mg, 125mg, 500mg, or 1g vials of a white solid for injection.  Reconstitute only with diluent provided or Bacteriostatic Water for Injection with Benzyl Alcohol.  Store intact vials at room temperature (15°-30°C).

Guidelines for Administration:  IV- May be administered direct undiluted over one to several minutes or intermittently diluted in IV fluids over 15-30 minutes.

Supplier:  Commercially available.  See package insert for further information.

Consent Insert:


Common

Happens to 21-100 children out of every 100
Occasional

Happens to 5-20 children out of every 100
Rare

Happens to <5 children out of every 100

Immediate:

Within 1-2 days of receiving drug

Poor wound healing, stomach upset


Prompt:

Within 2-3 weeks, prior to the next course
Overeating, decreased ability of the body to fight infection and disease, high blood pressure, abnormal blood hormone production (L), high blood sugar, slowed growth, pimples (L), personality changes

Inflammation of the pancreas, which produces insulin and digestive enzymes (L), abnormal levels of certain salts in the body (like sodium and potassium) (L), bleeding in the stomach and intestines (L), increased pressure within the eye

Delayed:

Any time later during therapy, excluding the above conditions
Slowed growth (L), stretch marks (L), decreased bone density (L)
Stomach ulcer, muscle weakness, inflammation of the stomach


Late:

Any time after completion of treatment

Cataracts


(L) Toxicity may also occur later.



MGI 114 (HMAF, 6-hydroxymethylacylfulvene, NSC# 683863, IND#55,804)

Source and  mechanism of action:  MGI 114 is a semi-synthetic analog derived from the naturally occurring sesquiterpene, Illudin S, which is isolated from mushrooms of the genus Omophalotus.  Mechanism of action studies demonstrate that MGI 114 is taken up by sensitive tumor cell types where it reacts with DNA in a unique manner producing rapid inhibition of DNA synthesis and producing DNA lesions that result in apoptotic degradation of DNA leading to cell death.

Formulation & Stability

How supplied:  Supplied as a yellow-gold to orange microcrystalline film 10 mg in a 10cc vial.  The drug is reconstituted by warming vial to room temperature then adding 0.1cc sterile dehydrated alcohol for injection, allow to sit at room temperature for five minutes and then add 9.9 cc of D5W for a final 1% sterile dehydrated alcohol for injection concentration. 

Storage:   Store vials  at 2-8 degrees C (refrigerated)

Stability: Reconstituted drug product is stable and compatible with the drug delivery systems proposed for use in the clinic.  Reconstituted solutions, when prepared according to the instructions, are stable for at least 8 hours in the vial, at least 8 hours in a minibag, or at least 4 hours in a syringe.

Supplier:  Use the POG protocol number and agent NSC number, and request MGI 114 directly from the Drug Management and Authorization Section of the NCI.

Drug Ordering - Once the patient’s eligibility is established and the institutional investigator considers it likely that the patient will be registered, a supply of drug may be ordered.  Drug may be requested by completing a Clinical Drug Request (NIH-986) and mailing it to the Drug Management and Authorization Section, DCTD (Division of Cancer Treatment and Diagnosis), NCI, EPN Room 707, Bethesda, MD 20892 or faxing it to (301) 480-4612. 

Drug Inventory Records - The investigator, or a responsible party designated by the investigator, must maintain a careful record of the inventory and disposition of all drugs received from DCTD, using the NCI Drug Accountability Record Form.  (See the Investigators Handbook for Procedures for Drug Accountability and Storage.)

Toxicity:


Common

Happens to 21-100 children out of every 100
Occasional

Happens to 5-20 children out of every 100
Rare

Happens to 1-4 children out of every 100

Immediate:

Within 1-2 days of receiving drug
Nausea , vomiting, facial flushing, anorexia


fever, headache
diaphoresis, hiccups, visual hallucinations, toxic psychosis, severe confusion, depression, amnesia

Prompt:

Within 2-3 weeks, prior to the next course
Malaise, weakness, phlebitis**, fatigue, anxiety
Myelosuppression, constipation
Mucositis, renal dysfunction***

Delayed:

Any time later during therapy, excluding the above conditions

alopecia, anorexia
increased liver function tests, hematuria, insomnia

Late:

Any time after completion of treatment




Unknown Timing and Frequency:  Maternal and Fetal Toxicities****



Guidelines for Administration  MGI 114 will be reconstituted in sterile dehydrated alcohol for injection and diluted to final concentration of 10 mg/ml in 5% dextrose solution and will be administered as a ten minute infusion q day x 5 days and will be repeated every 4 weeks.

Consent Insert


Common

Happens to 21-100 children out of every 100
Occasional

Happens to 5-20 children out of every 100
Rare

Happens to <5 children out of every 100

Immediate:

Within 1-2 days of receiving drug
Nausea , vomiting, sudden redness of face, loss of appetite
fever, headache
excessive perspiration or sweating, hiccups, confusion, memory lapse, mood swings, depression or sadness, visual hallucinations (seeing things that are not actually present)

Prompt:

Within 2-3 weeks, prior to the next course
weakness, inflammation of a vein, feeling tired
decrease in the numbers of red and white blood cells and platelets made in the bone marrow
mouth sores

Delayed:

Any time later during therapy, excluding the above conditions

hair loss
increased liver function tests

Late:

Any time after completion of treatment




(L) Toxicity may also occur later.



MITOXANTRONE (Novantrone, DHAD) NSC #301739

Source and Pharmacology:  Mitoxantrone is a substituted alkylaminoanthraquinone and is a potent inhibitor of DNA and RNA synthesis in vitro and binds strongly to DNA.  Mitoxantrone most likely acts through intercalation between base pairs of the DNA double helix, and is a topoisomerase II inhibitor which is cytotoxic to both proliferating and non-proliferating cells.  The agent is considered to be non-cell cycle specific.  The drug disappears rapidly from plasma (drug found only in the 3-minute sample) and <1% appears in the urine in 24 hours.  Initial studies in man show a rapid distribution half-life (8 minutes) and a terminal half-life of up to 9 days.  In ten minutes, there was 300mg/ml in the bile and 1mg/ml in the urine.  Primary excretion is in the bile; renal excretion accounts for only 10% of the total dose.  With moderate liver damage (bilirubin <3.4mg/dl) there was no change in pharmacokinetics.  With severe liver damage the total body clearance was longer and dosage should be reduced.

Toxicity


Common

Happens to 21-100 children out of every 100
Occasional

Happens to 5-20 children out of every 100
Rare

Happens to <5 children out of every 100

Immediate:

Within 1-2 days of receiving drug
Cardiac arrhythmias1, nausea, vomiting, worsens side effects due to radiation, local ulceration if extravasated, pink or red color to urine2

Anaphylaxis, allergic reactions, rash

Prompt:

Within 2-3 weeks, prior to the next course
Myelosuppression (L), alopecia (L)
Stomatitis (L), hepatotoxicity (L), mucositis (L)
Rash

Delayed:

Any time later during therapy, excluding the above conditions
Myelosuppression (mainly leukopenia and thrombocytopenia), immunosuppression, alopecia
Cardiomyopathy (cumulative and dose dependent)3(L)


Late:

Any time after completion of treatment


Secondary malignancy

1 Rarely clinically significant.

2 With Mitoxantrone, a blue-green color

2 Risk increases with chest radiation
(L) Toxicity may also occur later.

Formulation and Stability:  Supplied as a dark blue 2mg/mL sterile solution in 20mg and 25mg vials.  Store intact vials at room temperature (20°-25°C).  The product contains no preservatives.  When admixed at room temperature with 50ml or more of 5% D5W or 0.9% NaCl, the solution maintains potency for 7 days.  Heparin may result in precipitation; avoid contact.

Guidelines for Administration:  Must be diluted prior to injection.  IV infusion over >3 minutes in solution of > 50 ml of D5W or 0.9% NaCl solution.  DO NOT GIVE IV PUSH.

Supplier:  Commercially available.  See package insert for further information.



Consent Insert:


Common

Happens to 21-100 children out of every 100
Occasional

Happens to 5-20 children out of every 100
Rare

Happens to <5 children out of every 100

Immediate:

Within 1-2 days of receiving drug
Abnormal heart rhythm1, nausea, vomiting, worsening of side effects due to radiation treatments, pink or red color to urine2, damage to the skin if the medication leaks from a vein

Allergic reaction (sometimes life-threatening), rash

Prompt:

Within 2-3 weeks, prior to the next course
Decrease in the number of red and white blood cells and platelets made in the bone marrow (L), decreased ability of the body to fight infection and disease, hair loss (L)
Mouth sores (L), damage to the liver (L)
Rash

Delayed:

Any time later during therapy, excluding the above conditions
Low number of white blood cells and platelets (L), reduced function of the immune system, hair loss
Weakness of the heart muscle, the chance of which is higher with higher doses3 (L)


Late:

Any time after completion of treatment


A new cancer or leukemia resulting from this treatment

1 Rarely causes a problem.

2 With Mitoxantrone, a blue-green color

3 Risk increases with chest radiation

(L) Toxicity may also occur later.



NITROGEN MUSTARD (mechlorethamine hydrochloride, HN2, Mustargen)  NSC #762

Source and Pharmacology:  An analogue of mustard gas, a polyfunctional alkylating agent which causes miscoding, cross-linkage, and single-strand breakage of DNA.  It also inhibits glycolysis, respiration and protein synthesis.  It is non-phase-specific.  It is very rapidly altered chemically after injection with only 0.01% of the active drug recovered in the urine.

Toxicity:


Common

Happens to 21-100 children out of every 100
Occasional

Happens to 5-20 children out of every 100
Rare

Happens to <5 children out of every 100

Immediate:

Within 1-2 days of receiving drug
Nausea, vomiting, anorexia, metallic taste, phlebitis, necrosis if extravasated

Anaphylaxis

Prompt:

Within 2-3 weeks, prior to the next course
Alopecia, diarrhea, myelosuppression
Weakness, lethargy
Rash, fever, headache, tinnitus

Delayed:

Any time later during therapy, excluding the above conditions


Deafness (L), aphasia, paresis

Late:

Any time after completion of treatment
Gonadal dysfunction/sterility

Secondary malignancy, hearing loss

(L) Toxicity may also occur later.

Formulation and Stability:  Supplied in rubber-stoppered vials of 10mg of drug.  Undiluted vials can be stored at room temperature.  Reconstitute contents of vial with 10ml of sterile water.  The drug may be stable for 2-6 hours under some conditions; however, it should generally be diluted immediately before use and used within 1 hour after mixing.  Note:  Use extreme caution when mixing and administering the drug.  Avoid inhalation and contact with skin or mucous membranes, especially the eyes.

Guidelines for Administration:  IV over 5 to 10 minutes.  If leakage of drug is obvious, promptly infiltrate the area with sterile sodium thiosulfate (1/8 molar) and apply ice compress for 6 to 12 hours.

Supplier:  Commercially available.  See package insert for further information.



Consent Insert:

Common

Happens to 21-100 children out of every 100
Occasional

Happens to 5-20 children out of every 100
Rare

Happens to <5 children out of every 100

Immediate:

Within 1-2 days of receiving drug
Nausea, vomiting, loss of appetite, metallic taste, inflammation of a vein, decay of tissue if drug leaks from vein

Allergic reaction (possibly life-threatening)

Prompt:

Within 2-3 weeks, prior to the next course
Decrease in the number of red and white blood cells and platelets made in the bone marrow, hair loss, diarrhea
Weakness, tired feeling
Rash, fever, headache, ringing in the ears

Delayed:

Any time later during therapy, excluding the above conditions


Deafness (L), inability to speak, partial paralysis

Late:

Any time after completion of treatment


A new cancer or leukemia resulting from this treatment, hearing loss

(L) Toxicity may also occur later.



O6-Benzylguanine (O6-BG, NSC # 637037, IND #45789)

Source and mechanism of action: A DNA substrate containing O6-substituted guanine.  The mechanism of action is inhibition of AGAT.

Chemical Name and Molecular Formula: 6-(Phenylmethoxyl)-1H-purin-2-amine; C12H11N5O, M.W:  241

Formulation & Stability:

How supplied:  In dual pack with diluent, NSC 659805 by the DCTD Active Drug:  For injection, 100 mg vial.  White lyophilized powder with 670 mg mannitol, USP and sodium hydroxide to adjust pH to 7 - 8.5.

Diluent:  30 ml vial.  Sterile solution of 40% polyethylene glycol 400 in pH 8 phosphate buffer (106 mg dibasic sodium phosphate, 102 mg monobasic potassium phosphate in sterile water for injection USP).

Solution Preparation:  Withdraw 30 mL from the diluent vial; add to the vial of O6-BG.  Shake until complete solution is observed.  Each milliliter of the resulting solution will contain 3.3 mg O6-BG, 22 mg of mannitol, USP, 0.4 mL of polyethylene glycol 400 and approximately 0.6 mL pH 7 phosphate buffer.

Storage:  Refrigerate dual pack or intact vials (2 - 8(C).

Stability Shelf-life surveillance of intact vials has just been started.  Samples from a pilot lot of freeze dried vials showed significant loss of potency after one month’s storage at 50(C.

Solutions of drug reconstituted as above were stable for at least 24 hours when stored at room temperature. May be further diluted to concentrations as low as 0.04 mg/mL with 0.9% saline or with D5W; those further dilutions showed no loss in potency up to 24 hours at 20-23 (C. A practical dilution guideline would be to add the drug to a 50-150 mL piggyback of 0.9% saline or D5W, making the final concentration between 0.5 and 1.5 mg/mL. This should be administered over 1 hour.

Caution:  This single-use lyophilized dosage form contains no antibacterial  preservatives.  Vials should consequently be discarded within 8 hours of entry.

Route of Administration:  I.V.

Known Toxicity, Dose-Limiting Toxicity:

No clinical reproducible toxicities thought due to O6-BG as a single agent have been noted to date. Preclinical studies have resulted in neutrophilic leucocytosis in dogs and mild reversible leukopenia in mice when this agent was used alone.  When O6-BG is used in combination with BCNU, the following toxicities may occur: augmented BCNU-related myelosuppression (decreased hemoglobin, neutrophils/granulocytes, and platelets), nausea, and vomiting.  The frequency at which these toxicities may occur is unknown.



Supplier:  Use the POG protocol number and agent NSC number, and request  O6-BGdirectly from the Drug Management and Authorization Section of the NCI or from a pharmaceutical company according to the guidelines established between POG and the company.

Drug Ordering - Once the patient’s eligibility is established and the institutional investigator considers it likely that the patient will be registered, a supply of drug may be ordered.  Drug may be requested by completing a Clinical Drug Request (NIH-986) and mailing it to the Drug Management and Authorization Section, DCTD (Division of Cancer Treatment and Diagnosis), NCI, EPN Room 707, Bethesda, MD 20892 or faxing it to (301) 480-4612. 

Drug Inventory Records - The investigator, or a responsible party designated by the investigator, must maintain a careful record of the inventory and disposition of all drugs received from DCTD, using the NCI Drug Accountability Record Form.  (See the Investigators Handbook for Procedures for Drug Accountability and Storage.)

Consent Insert:

O6-BENZYLGUANINE  No clinical toxicities have been found with O6-BG used as a single agent.

O6-BG in combination with BCNU may augment some side effects associated with BCNU such as decreasing the number of red and white blood cells and platelets in the bone marrow.  When the toxicity occurs in the white blood cells it is called myelosuppression.  If this toxicity occurs a growth factor called G-CSF may be used to shorten the time that the white blood cell count is low.  This drug is given as a daily subcutaneous injection for 7-14 days after the O6-BG/BCNU combination until your/your child’s white blood count has increased.  O6-BG in combination with BCNU may also cause nausea and vomiting.  The frequency at which these toxicities occur is not known.


PACLITAXEL (Taxol(, NSC #673089)

Source and Pharmacology:  Paclitaxel is a poorly soluble semi-synthetic product derived from Taxus baccata.  Paclitaxel promotes the formation of microtubules and also binds to them, thereby causing stabilization of the microtubule structure and decreasing the amount of tubulin necessary for polymerization.  The elimination half-life ranges from 1.5 to 8.4 hours in adults with normal renal and hepatic function.  In limited pediatric studies, the terminal half-life ranged from 4.6 to 17 hours.

Formulation and Stability:  Paclitaxel is available in a concentration of 6mg/mL in a vehicle of polyoxyethylated castor oil 527 mg (Cremophor EL) and dehydrated alcohol USP 49.7%.  It can be stored at controlled room temperature (2(-25() or refrigerated.  The formulation contains no preservatives.  Concentrations from 0.3mg/mL to 1.2mg/mL may be made by diluting the vial with the appropriate amount of 5% dextrose or 0.9% sodium chloride.  Solutions of 0.1 to 1 mg/mL in these diluents are chemically stable for up to three days, and solutions up to 1.2 mg/mL are stable up to 48 hours at room temperature.  Precipitation has been reported during 24 hour infusions through peristaltic pumps using tubing containing a short segment of PVC.  All paclitaxel solutions exhibit a slight haze due to non-ionic surfactants.  CAUTION:  Due to leaching of DHEP from PVC bags and tubing, paclitaxel should be stored in glass or polyolefin containers and administered through polyethylene-lined IV sets.  In-line filtration is necessary with all infusions due to a small number of fibers that appear after dilution (IVEX-HP or IVEX-2 or equivalent filters have been recommended).

Supplier:  Paclitaxel is commercially available as Taxol® for injection from Bristol-Myers Squibb.  It is available as a 6mg/mL concentration in 5mL (30mg) or 17 mL (100 mg) single-use vials.

Toxicity:


Common

Happens to 21-100 children out of every 100
Occasional

Happens to 5-20 children out of every 100
Rare

Happens to <5 children out of every 100

Immediate:

Within 1-2 days of receiving drug
Pain, swelling, erythema  if  extravasated
Acute anaphylactic reaction, nausea, vomiting, headache, skin rash (L)
Fever, bradycardia, grand mal seizures, swelling, erythema, coma, pulmonary toxicity

Prompt:

Within 2-3 weeks, prior to the next course
Myelosuppression
mucositis, diarrhea, fever, headache


Delayed:

Any time later during therapy, excluding the above conditions
Diminished or absent deep tendon reflexes, alopecia, fatigue
Glove and stocking numbness, hyperesthesia with burning sensation, mild to severe myalgias, increase in triglyceride levels
Diplopia, blurred vision, flashing lights, confusion and disorientation, dysgeusia, pancreatitis, abdominal pain, seizures, hemorrhagic cystitis

Late:

Any time after completion of treatment




(L) Toxicity may also occur later.



Route of administration:  Doses up to 350mg/m2 infused over 24 hours every 3 weeks have been used in POG protocols.  Lower doses and infusions over 6 hours have also been used.  Dilute to a final concentration of 0.3-1.2mg/mL, incorporate in-line filtration, and limit use of PVC.  Most protocols call for pretreatment with Benadryl, dexamethasone and an H2 receptor blocker.

Consent Insert:


Common

Happens to 21-100 children out of every 100
Occasional

Happens to 5-20 children out of every 100
Rare

Happens to <5 children out of every 100

Immediate:

Within 1-2 days of receiving drug
Pain, swelling, and redness of the skin if the medication leaks from a vein into nearby tissues
Sudden life-threatening allergic reaction, nausea, vomiting, headache, skin rash (L)
Fever, slow heart beat, seizures, swelling, redness of the skin, coma, damage to lung tissues

Prompt:

Within 2-3 weeks, prior to the next course
Decrease in the number of red and white blood cells and platelets made in the bone marrow
Mouth sores, diarrhea, fever, headache


Delayed:

Any time later during therapy, excluding the above conditions
Diminished or absent deep tendon reflexes, total hair loss (including eyelashes, eyebrows, and body hair), tired feeling
Numbness in the glove area of the hands and stocking area of the feet, increased sensitivity to touch with a burning sensation, mild to severe muscle pain, increased fat in the blood
Seeing double, blurred vision, flashing lights, confusion and disorientation, abnormal sense of taste, severe inflammation of the pancreas, which produces insulin and digestive enzymes; stomach pain, seizures, inflammation and bleeding in the urinary bladder

Late:

Any time after completion of treatment




(L) Toxicity may also occur later.



PENTOSTATIN (deoxycoformycin, DCF, Nipent) NSC #218321

Source and Pharmacology:  A natural product isolated from Streptomyces antibiotics which, structurally, is an analog of adenosine and functionally operates as a tight-binding inhibitor of adenosine deaminase (ADA).  The precise mechanism of the cytotoxic effect of pentostatin is not entirely clear, but evidence implicates intracellular conversion of accumulated deoxyadenosine (dAdo) to DAT, inhibition of ribonucleotide reductase, depletion of intracellular ATP, and inhibition of DNA and RNA methylating reactions through accumulation of S-adenosyl-homocysteine.  The majority of pentostatin administered is excreted unchanged in the urine; clearance of pentostatin correlates with creatinine clearance and doses should be reduced with impaired renal function.

Toxicity:

Common

Happens to 21-100 children out of every 100
Occasional

Happens to 5-20 children out of every 100
Rare

Happens to <5 children out of every 100

Immediate:

Within 1-2 days of receiving drug


Nausea, taste alteration, vomiting

Prompt:

Within 2-3 weeks, prior to the next course




Delayed:

Any time later during therapy, excluding the above conditions

Renal toxicity, fever, hyperbilirubinemia, elevation of hepatic transaminases, weight loss (with chronic administration), immunosuppression
Myelosuppression, somnolence, seizure, coma, depression, hallucinations, agitation, personality alterations, confusion, obtundation, cerebral edema, hypertension, hematuria, keratoconjunctivitis, photophobia, pulmonary edema, hemolytic anemia, arthralgia, myalgias

Late:

Any time after completion of treatment




(L) Toxicity may also occur later.

Formulation and Stability:  Supplied as a white crystalline lyophilized powder in 10mg vials, with 50mg mannitol plus sodium hydroxide to adjust the pH.  Intact vials are stable for at least 4 years when stored under refrigeration or 3 years at room temperature.  When reconstituted with 5ml of either sterile water, normal saline or 5% dextrose, the drug is chemically stable for 72 hours at room temperature.  Further diluting may be with 25ml to 50ml of 0.9% NaCl, D5W, or lactated Ringer's solution.  Since neither dilution contains a preservative, use within 8 hours.

Guidelines for Administration:  IV push or bolus infusion.

Supplier:  Parke Davis



Consent Insert:


Common

Happens to 21-100 children out of every 100
Occasional

Happens to 5-20 children out of every 100
Rare

Happens to <5 children out of every 100

Immediate:

Within 1-2 days of receiving drug


Nausea, abnormal sense of taste, vomiting

Prompt:

Within 2-3 weeks, prior to the next course




Delayed:

Any time later during therapy, excluding the above conditions

Reduced function of the immune system, damage to kidney tissue, fever, high level of bilirubin in the blood, higher than normal liver enzymes in the blood, weight loss (when the medication is given over a long period of time)
Decrease in the number of red and white blood cells and platelets made in the bone marrow, drowsiness, seizure, unconscious state, depression, seeing or hearing things which are not there, anxiety and restlessness, personality changes, confusion, decreased level of alertness, fluid build-up in the brain, high blood pressure, blood in the urine, eye soreness or redness associated with pain and sensitivity to light, fluid build-up in the lungs with cough, breakdown of red blood cells, joint and muscle pain

Late:

Any time after completion of treatment




(L) Toxicity may also occur later.



PREDNISONE (Deltasone, Meticorten, Liquid Pred) NSC #010023

Source and Pharmacology:  A glucocorticoid and synthetic congener of hydrocortisone, the natural adrenal hormone.  It binds with steroid receptors on nuclear membrane, blocks mitosis, and inhibits protein synthesis.  It kills primarily during the S phase of the cell cycle.  It is catabolized in the liver and excreted in the urine.  Peak blood levels occur within 2 hours after oral intake.  Plasma half-life is 3.6 hours.  (Biologic half-life is 12-30 hours.)  It is 50% to 90% absorbed.


Cortisone

5



Hydrocortisone

4



Prednisone

1

Equivalent Potency


Methylprednisolone
0.8



Decadron

0.15


Toxicity:


Common

Happens to 21-100 children out of every 100
Occasional

Happens to 5-20 children out of every 100
Rare

Happens to <5 children out of every 100

Immediate:

Within 1-2 days of receiving drug

Poor wound healing, 

stomach upset
Pancreatitis (L), electrolyte imbalance (L), GI bleeding (L), increased intraocular pressure (L)

Prompt:

Within 2-3 weeks, prior to the next course
Hyperphagia, immunosuppression, personality changes, Cushing’s syndrome (L), pituitary-adrenal axis suppression, acne (L)
hyperglycemia
hypertension

Delayed:

Any time later during therapy, excluding the above conditions

gastritis,

muscle weakness
Aseptic necrosis of the femoral head (L), growth retardation (L), striae (L), osteopenia (L), Peptic ulcer

Late:

Any time after completion of treatment


Cataracts

(L) Toxicity may also occur later.

Formulation and Stability:  Available in 1, 2.5, 5, 10, 20, 25 and 50mg tablets; liquid, 5mg/5ml or 5mg/ml.

Guidelines for Administration:  PO.  Note:  May cause GI upset; take with meals or snacks.  Should be divided into 3 or 4 doses/day.

Supplier:  Commercially available.  See package insert for further information.



Consent Insert:


Common

Happens to 21-100 children out of every 100
Occasional

Happens to 5-20 children out of every 100
Rare

Happens to <5 children out of every 100

Immediate:

Within 1-2 days of receiving drug

Poor wound healing, stomach upset


Prompt:

Within 2-3 weeks, prior to the next course
Overeating, decreased ability of the body to fight infection and disease, slowed growth, pimples (L), personality changes
high blood sugar
Inflammation of the pancreas, which produces insulin and digestive enzymes (L), abnormal levels of certain salts in the body (like sodium and potassium) (L), bleeding in the stomach and intestines (L), increased pressure within the eye, high blood pressure

Delayed:

Any time later during therapy, excluding the above conditions
Slowed growth (L), stretch marks (L), decreased bone density (L)
muscle weakness, inflammation of the stomach
Stomach ulcer

Late:

Any time after the completion of treatment


Cataracts

(L) Toxicity may also occur later.



PROCARBAZINE (Matulane) NSC #77213

Source and Pharmacology:  A synthetic agent which inhibits protein, RNA and DNA synthesis and also causes chromosomal breakage.  It is S phase specific.  After administration, it quickly equilibrates between the blood and CNS with peak CNS levels at 30-90 minutes after oral or parenteral administration.  The oral drug has peak plasma levels within 60 minutes.  After IV administration it is rapidly metabolized, with a plasma half-life of 7-10 minutes.  It is metabolized and excreted by the liver and kidneys; after 24 hours, 70% of the metabolites are recovered in the urine.

Toxicity:

Common

Happens to 21-100 children out of every 100
Occasional

Happens to 5-20 children out of every 100
Rare

Happens to <5 children out of every 100

Immediate:

Within 1-2 days of receiving drug
Disulfiram reaction, nausea, vomiting, diarrhea, anorexia, inhibits MAO
Headache
Nightmares, hallucinations, hemolytic anemia, pruritus, rash

Prompt:

Within 2-3 weeks, prior to the next course
Myelosuppression, alopecia
Flu-like syndrome
Depression, insomnia, convulsions, coma, stomatitis

Delayed:

Any time later during therapy, excluding the above conditions


Pulmonary reactions, hypertension

Late:

Any time after the completion of treatment

gonadal dysfunction/sterility
Secondary malignancy

(L) Toxicity may also occur later.

Formulation and Stability:  Available as a hydrochloride salt in 50mg yellow-ivory capsules.

Guidelines for Administration:  PO, 1/2 hour before or 2 hours after meals.  Special precautions:  no alcohol, antidepressants, sympathomimetics, Dilantin, barbiturates, or foods containing tyramines (i.e., bananas, cheese, wine, yogurt and chocolate).

Supplier:  Commercially available.  See package insert for further information.



Consent Insert:


Common

Happens to 21-100 children out of every 100
Occasional

Happens to 5-20 children out of every 100
Rare

Happens to <5 children out of every 100

Immediate:

Within 1-2 days of receiving drug
Nausea, vomiting, diarrhea, loss of appetite, inhibits an enzyme called monoamine oxidase important in nervous system function and should not be taken with alcohol and foods such as banana, cheese, yogurt and chocolate, when taken with alcohol causes inability to process alcohol in the body (resulting in an unpleasant reaction: sudden redness of the face, rapid pulse, pounding heart, panting, taste and smell of alcohol, low blood pressure)
Headache
Nightmares, breakdown of red blood cells, itching, rash, seeing or hearing things which are not there

Prompt:

Within 2-3 weeks, prior to the next course
Decrease in the number of red and white blood cells and platelets made in the bone marrow
Flu-like symptoms
Depression, inability to sleep, seizure, mouth sores, unconscious state

Delayed:

Any time later during therapy, excluding the above conditions


Difficulty breathing, high blood pressure

Late:

Any time after the completion of treatment

Absence of sperm or stopped monthly periods, inability to have children
A new cancer or leukemia resulting from this treatment

(L) Toxicity may also occur later.



PSC-833 (Sandoz)  NSC #648265
Source and Pharmacology:   PSC-833 is a non-immunosuppressive cyclosporine analog supplied by Sandoz through the NCI.  PSC-833 reverses MDR by specific binding and inhibition of the P-glycoprotein 170.  In vitro studies with tumor cell lines have shown that PSC-833 is about one order of magnitude more potent in reversing chemotherapy resistance than cyclosporine A, which is equally more potent than other known chemo-sensitizers (e.g. verapamil, quinidine and amiodarone).  MDR reversal can be achieved at concentrations of 1000-2000 µg/ml of PSC-833.  In vivo studies have demonstrated reversal in MDR-tumor bearing mice resistant to vinca alkaloids and doxorubicin.

Formulation and Stability:  PSC-833 is formulated as a concentrate for intravenous infusion.  The formulation contains PSC-833 50 mg/mL in cremophor-EL (polyoxyl-35 castor oil) 600 mg/mL and absolute alcohol.  It is available in a 1 mL or 5 mL ampule.  PSC-833 must be stored at 4o and protected from light prior to use.  After preparation, the solution does not require protection from light.  Since this agent is formulated in cremophor-EL, it must be prepared in non-PVC containers (either glass or polyolefin) and be infused through polyolefin or polyethylene tubing sets.  PSC-833 should be diluted in D5W or NS at a ration of between 1:20 and 1:50 (volume).  Diluted solutions are stable at room temperature for 24 hours.

Pharmacokinetics:  PSC-833 was given as a 2-hour infusion at doses of 10, 50, 100, 200, and 400 mg in 39 subjects.  Cmax values increased linearly with dose.  A rapid distribution was observed and terminal elimination half life was approximately 15 hours.  Concentrations required to achieve MDR reversal (1000-2000 µg/ml) may be reached with intravenous doses of 100 mg.  

Toxicity:


Common

Happens to 21-100 children out of every 100
Occasional

Happens to 5-20 children out of every 100
Rare

Happens to <5 children out of every 100

Immediate:

Within 1-2 days of receiving drug


Feeling of chest narrowness, allergic reaction, wheezing, moderate bronchospasm

Prompt:

Within 2-3 weeks, prior to the next course




Delayed:

Any time later during therapy, excluding the above conditions

Severe constipation, nausea, vomiting
Overt small bowel obstruction

Late:

Any time after the completion of treatment




Unknown:
Increased risk of infection, dizziness, lightheadedness, nausea, bloating, increased total bilirubin, paresthesias, elevated liver transaminases, increased liver toxicity, mild tachycardia, unsteadiness, cerebellar toxicity, headache, esophagitis, high blood pressure



PSC-833 may cause the side effects of other anti-cancer medications to be worse.

(L) Toxicity may also occur later.


Potential Drug Interactions:  Cyclosporines are metabolized by hepatic microsomal enzymes.  There are numerous drug interactions described for cyclosporine A which may also occur with administration of PSC-833.  The following lists are drugs which either inhibit or induce metabolism of cyclosporine and which should be used with caution or avoided during therapy with PSC-833.  Textbooks list additional drugs which may be affected by Cyclosporin if administered concurrently.

Drugs increasing CSA 

Blood Concentration
Drugs reducing CSA

Blood Concentration

ditiazem
ketoconazole
rifampin

nicardipine
fluconazole
phenobarbital

verapamil
itraconazole
phenytoin

danazol
erythromycin
carbamazepine

bromocriptine
methylprednisolone
isoniazide

metoclopramide
ondansetron
suphadimidine (iv)



ticlopidine

Route of administration:  Intravenous PSC-833 is given as a loading dose followed by a continuous infusion.  Note the need for non-PVC containers and tubing since the drug is formulated in cremophor-EL.  See “Formulation and Stability” for dilutions.

PSC-833 must be stored at 4( C and protected from light prior to use.  After preparation the solution does not require protection from light.  

Supplier:  Sandoz.  Order through the NCI.

Consent Insert:

Common

Happens to 21-100 children out of every 100
Occasional

Happens to 5-20 children out of every 100
Rare

Happens to <5 children out of every 100

Immediate:

Within 1-2 days of receiving drug


Feeling of chest narrowness, allergic reaction, wheezing, moderate spasm of the breathing tubes

Prompt:

Within 2-3 weeks, prior to the next course




Delayed:

Any time later during therapy, excluding the above conditions

Severe constipation, nausea, vomiting
Blockage in the intestine

Late:

Any time after the completion of treatment





Increased risk of infection, dizziness, lightheadedness, nausea, gas build-up, high level of bilirubin in the blood, burning, prickling, or tingling sensation; high levels of liver enzymes in the blood, damage to the liver, mildly rapid heart rate, unsteadiness, uncoordinated movements and unsteady walk, headache, inflammation of the passage between the throat and stomach, high blood pressure



PSC-833 may cause the side effects of other anti-cancer medications to be worse.

(L) Toxicity may also occur later.



PYRAZOLOACRIDINE (9-methoxy-N,N-dimethyl-5-nitropyrazolo-[3,4,5-kl] ACRIDINE 2(6H)-propanamine monomethanesulfonate; PZA); NSC #366140, IND #36325

Source and pharmacology  Pyrazoloacridine is a synthetic compound that will be supplied by the Division of Cancer Treatment, NCI  in sterile 100 mg or 500 mg vials. It is supplied as an orange-red lyophilized powder with sodium hydroxide added for pH adjustment in 10 ml flint vials. Store at room temperature.

Pyrazoloacridine is a DNA intercalating agent that causes protein-associated single- and double-stranded DNA breaks. Its metabolism is unknown but excretion is believed to be primarily hepatic. Pharmacokinetics in both children and adults demonstrate a prolonged half-life of approximately 20 hours and a clearance of about 350 ml/min/m2. Potential drug interactions or biochemical modulation are unknown.

Formulation & Stability  Stability studies of the intact vials are ongoing. The 100 mg vials are reconstituted with 5  ml of Sterile Water for Injection, USP results in a clear, orange-red solution at a pH of 4.5 to 6  containing 20 mg/ml of pyrazoloacridine base. The dose of pyrazoloacridine will be diluted in a final volume of 100 ml D5W. The 500 mg vials are reconstituted with 25 ml of Sterile Water for Injection, USP which results in a 20 mg/ml solution of PZA. The reconstituted solution is stable for at least 24 hours at room temperature. 

Supplier  Use the POG protocol number and agent NSC number, and request pyrazoloacridine directly from the Drug Management and Authorization Section of the NCI.

Drug Ordering - Once the patient’s eligibility is established and the individual has been registered, a supply of drug may be ordered. Drug may be requested by completing a Clinical Drug Request (NIH-986) and mailing it to the Drug Management and Authorization Section, DCT, NCI, EPN Room 707, Bethesda, MD 20892, or faxing it to (301) 480-4612 or by providing the same information through the DMAS Electronic Drug  Request system (ECDR).  For questions call (301) 496-5725.

Drug Inventory Records - The investigator, or a responsible party designated by the investigator, must maintain a careful record of the inventory and disposition of all drugs received from DCT, using NCI Drug Accountability Record Form.  (See the Investigators Handbook for Procedure for Drug Accountability and Storage.)

Toxicity:


Common

Happens to 21-100 children out of every 100
Occasional

Happens to 5-20 children out of every 100
Rare

Happens to <5 children out of every 100

Immediate:

Within 1-2 days of receiving drug
Nausea
Vomiting, transient orange skin discoloration, phlebitis
Anxiety and mood changes involuntary muscle twitching, hypertension, hypotension, frequent urination, hypercalcemia, facial flushing, decreased appetite, feeling hot, restlessness, tingling, lightheadedness, fatigue, dizziness

Prompt:

Within 2-3 weeks, prior to the next course
Myelosuppression



Delayed:

Any time later during therapy, excluding the above conditions




Late:

Any time after the completion of treatment




(L) Toxicity may also occur later.


Dose and route of administration   Pyrazoloacridine will be administered as a 3 hour infusion every 3 weeks. The dose of pyrazoloacridine will be diluted in a final volume of 100 ml D5W and administered over 3 hours via an infusion pump. CAUTION:  This single-use lyophilized dosage form contains no antibacterial preservatives.  Therefore it is advised that the reconstituted product be discarded within 8 hours of initial entry.

Consent Insert:


Common

Happens to 21-100 children out of every 100
Occasional

Happens to 5-20 children out of every 100
Rare

Happens to <5 children out of every 100

Immediate:

Within 1-2 days of receiving drug
Nausea
Vomiting, temporary orange skin discoloration, inflammation of a vein
Anxiety and mood changes, muscle twitching, high and low blood pressure, frequent urination, high level of calcium salts in the blood, sudden redness of the face, loss of appetite, feeling hot, restlessness, tingling, lightheadedness, tired feeling, dizziness

Prompt:

Within 2-3 weeks, prior to the next course
Low numbers of white blood cells and platelets



Delayed:

Any time later during therapy, excluding the above conditions




Late:

Any time after the completion of treatment




(L) Toxicity may also occur later.



REBECCAMYCIN ANALOGUE (BMY-27557-14) NSC #655649, IND #46,941

Source and Pharmacology: NSC #655649 is a chemically synthesized aminoalkyl derivative of the parent compound rebeccamycin, a N-glycoside isolated from the actinomycete strain Saccharothrix aerocolonigenes.  NSC #655649 is a strong DNA intercalator and a novel type of topoisomerase II inhibitor.  Several other rebeccamycin analogues have shown inhibition of topoisomerase I but this activity has not been evaluated for NSC #655649.
Formulation and Stability: Supplied as sterile vials containing 20 ml of a solution of 10 mg/ml NSC #655649 and one equivalent (2.24 mg/ml) of L-tartaric acid in Sterile Water for Injection.  Store the vials in their original cartons in the refrigerator (2-8oC).  Shelf-life surveillance of the intact vials is on-going.  Caution: The single-use vial contains no antibacterial preservatives.  Therefore, it is advised that the product be discarded 8 hours after initial entry.  Solubility: 50 mg/ml.  The drug is completely water soluble and may be mixed with NS, D5W, etc.  

Supplier: Drug may be requested by completing a Clinical Drug Request (NIH-986) and mailing it to the Drug Management and Authorization Section, DCT, NCI, EPN Room 707, Bethesda, MD 20892 or faxing it to (301) 480-4612.  For questions call (301) 496-5725.  The investigator, or responsible party designated by the investigator, must maintain a careful record of the inventory and disposition of all drugs received from DCT, using the NCI Drug Accountability Record Form. (See the Investigators Handbook for Procedures for Drug Accountability and Storage.)

Toxicity:
Toxicity
Common

Happens to 21-100 children out of every 100
Occasional

Happens to 5-20 children out of every 100 
Rare

Happens to 1-4 children out of every 100

Immediate:

Within 1-2 days of receiving drug
Nausea, vomiting, pain at injection site, phlebitis when given through peripheral vein



Prompt:

Within 2-3 weeks, prior to the next course
Myelosuppression (neutropenia, leukopenia, thrombocytopenia & anemia) 
Elevation in transaminases
Hyponatremia, thrombosis/embolism

Delayed:

Any time later during therapy, excluding the above conditions




Late:

Any time after completion of treatment




Guidelines for Administration: The appropriate dose of NSC #655649 will be calculated and diluted in 0.9% Sodium Chloride Injection to a final volume of 100 ml for total dose < 450 mg and 200 ml for total dose ( 450 mg.  All solutions prepared for patient administration will be stored at room temperature for a maximum of 8 hours prior to administration.  NSC #655649 will be administered as a one-hour infusion via a central venous catheter to minimize the risk of phlebitis.  Courses will be repeated every 21 days.  NSC #655649 can be administered in an out-patient setting See Section 6.1 for premedication and supportive care measures.  Use of any accurate infusion controller or syringe infusion pump is acceptable for administration of NSC #655649.  Standard PVC tubing is acceptable for administration of this agent.


Consent Insert:

Toxicity
Common

Happens to 21-100 children out of every 100
Occasional

Happens to 5-20 children out of every 100
Rare

Happens to 1-4 children out of every 100

Immediate:

Within 1-2 days of receiving drug
Nausea, vomiting, pain at injection site, irritation of the veins  when given through peripheral vein



Prompt:

Within 2-3 weeks, prior to the next course
Decrease in the numbers of red and white blood cells and platelets in the bone marrow
Inflammation of the liver
Decrease of the sodium level, blood clot blocking a vein or artery

Delayed:

Any time later during therapy, excluding the above conditions




Late:

Any time after completion of treatment






RECOMBINANT INTERLEUKIN-2 (Chiron-Cetus,  IL-2) NSC #373364

Source and Pharmacology:  IL-2 was identified in 1976 by Morgan and Ruscetti.  Initially described as a factor in a lymphocyte supernatant which caused proliferation of activated T-cells, IL-2 has been characterized as a protein with a molecular weight of approximately 15,000 daltons.  Messenger RNA from the human cell line Jurkat was used to create cDNA which has been inserted into an E.coli expression vector.  The resulting rIL-2 contains two amino acid changes from the native sequence, the result of site-specific mutagenesis, and is not glycosylated.  In vitro and in vivo biological activity of the native and recombinant IL-2 have been essentially identical.

In human, IL-2 distributes quickly in the extravascular fluid space.  This results in an initial distribution phase of approximately five minutes after IV bolus injection.  The beta phase of its serum disappearance is approximately 60-100 minutes, and excretion appears to be predominantly due to renal filtration and catabolism.  IL-2 absorption and excretion in rabbits following IM or SC administration is prolonged, with a serum half-life of several hours.  This has also been confirmed in humans.  Evaluation of human in vivo immunological functional changes in these trials is preliminary.  Patients have been observed to have enhanced mitogen-stimulated PBL proliferation increased NK activity, increased delayed cutaneous hypersensitivity and induction of LAK activity.

IL-2 is recombinantly manufactured and is distributed by Chiron.  The mechanism of action is primarily by induction of cytotoxic T cells and NK cells, and promotes the production of interferon.  IL-2 binds to known receptors on these cells.

Toxicity:


Common

Happens to 21-100 children out of every 100
Occasional

Happens to 5-20 children out of every 100
Rare

Happens to <5 children out of every 100

Immediate:

Within 1-2 days of receiving drug
anemia, leukopenia, thrombocytopenia, headache, erythema, fever, malaise, chills, arthralgia, myalgia, dry mouth, nasal congestion
nausea, vomiting, leucocytosis, oliguria, vascular capillary leak syndrome, hypotension, paresthesia, grand mal seizure, blurred vision, vision changes, bronchospasm, anaphylaxis, 
psychosis, nightmares, obtundation, somnolence, coma, combative behavior,

Prompt:

Within 2-3 weeks, prior to the next course
eosinophilia, diarrhea, elevated transaminases, 
mucositis, glossitis, hyperbilirubinemia, anuria, elevated serum creatinine, dyspnea, pulmonary edema, ARDS, desquamating rash, prutritis, hyperuricemia, hypoglycemia, hypocalcemia, acidosis, hyponatremia, coagulopathies, alopecia, myositis, acrocyanosis, thrombophlebitis, possible predisposition to infection,
bowel perforation, renal failure, arrhythmia, angina , myocardial infarction, myocarditis, atrial flutter, disorientation, confusion, forgetfulness, inappropriate behavior, hallucinations, paranoia, encephalopathy, focal neurologic deficit

Delayed:

Any time later during therapy, excluding the above conditions


autoimmune phenomena

Late:

Any time after the completion of treatment


death

Unknown:


(L) Toxicity may also occur later. 



Formulation & Stability:  This is commercially available under the trade name Proleukin as single use vial at 18 million units (MU)/ml.  The vial is labeled as 22 MU to be reconstituted with the 1.2 ml of diluent of sterile water provided which results in a final concentration of 18 MU/ml.  Only the supplied diluent (sterile water) should be used and bacteriostatic water should NOT be used.  IL-2 is provided as a lyophilized powder.  Diluent should be directed against the side of the vial to avoid excess foaming.  Swirl contents gently until completely dissolved.  Do not shake.  Since vial contains no preservative, reconstituted solution should be used within 8 hours.  Storage:  Intact vials are stored in the refrigerator (2-8 C) with protection from light.  Vials should not be frozen or placed in a freezer.  Each vial bears an expiration date.  Reconstituted IL-2 should be further diluted with 5% Dextrose, USP.  Do not mix with saline-containing solutions.  Reconstituted IL-2 may be diluted as necessary in volumes of 50 ml to 500 ml with 5% Dextrose, USP plus 0.1% Albumin Human, USP.  When diluting, the Albumin Human, USP should be added to the 5% Dextrose Injection, USP prior to the addition of the IL-2.  When diluted for IV 

administration in 5% Dextrose Injection, USP, in a plastic bag (e.g., Viaflex, manufactured by Travenol Laboratories, Inc.) containing 0.1% Albumin Human, IL-2 is chemically stable for 48 hours at refrigerated and room temperatures, 2-30 (C.  It is anticipated that only the days 8 and 15 IL-2 infusions will be administered in or near a hospital facility, and the remaining administration days will occur on an outpatient setting.

Guidelines for Administration:  IL-2 will be prepared by the pharmacy at each participating institution.  For subcutaneous use, IL-2 must be diluted following the directions outlined above.  Institutional guidelines for safe handling of proteins in general should be followed.  Use of a water containing preservative (benzyl alcohol or parabens) to reconstituted IL-2 results in the formation of a precipitate. Final solutions should NOT be filtered. Schedule of administration is as follows:  one injection, every twenty four hours. Subcutaneous injection sites are suggested below.  Low-dose injections will, after training, be performed by the patient or other person judged by the primary care provider to be adequately trained for subcutaneous injection.  There will be 7 suggested sites of injections, one for each day as follows (these are recommendations only):


Monday: right thigh, anterior


Tuesday: left thigh, anterior


Wednesday: right buttocks or posterior thigh


Thursday: left buttocks or posterior thigh


Friday: left upper arm


Saturday: right upper arm


Sunday:  right buttocks


Subcutaneous Injection IL-2:  Each vial of IL-2 should be reconstituted with 1.2 mL of Sterile 
Water for Injection, USP.  Direct the diluent against the side of the vial to avoid excess foaming.  
Swirl the contents gently until completely dissolved.  Do not shake.  The resulting solution 
should be a clear, colorless liquid.  The solution should be further diluted with 4.8 mL of D5W to 
yield an IL-2 concentration of 3.66 million I.U./mL.  The calculated dose can then be drawn up 
into a tuberculin syringe for dispensing to the patient.  No more than a 7 day supply of low-dose 
IL-2 should be dispensed to patients.  Instruct the patient to refrigerate the IL-2 syringe within 
one hour of receiving them from the pharmacy.  The pharmacy should keep the reconstituted 
drug refrigerated until the patient is ready to leave the institution.  


IV Bolus IL-2:  Each vial of IL-2 will be made up as in 3.133.

Supplier:  IL-2 (Proleukin) is commercially available.  See package insert for further information.



Consent Insert:

Common

Happens to 21-100 children out of every 100
Occasional

Happens to 5-20 children out of every 100
Rare

Happens to < 5children out of every 100

Immediate:

Within 1-2 days of receiving drug
decrease in the numbers of red and white blood cells and platelets made in the bone marrow, headache, redness of the skin, fever, sense of not feeling well, chills, joint pain, muscle pain, dry mouth, nasal congestion
nausea, vomiting, increased numbers of white blood cells in the blood, reduced passage of urine, leakage of fluid from the blood vessels into the surrounding tissue resulting in swelling, low blood pressure, burning, prickling or tingling sensation, grand mal seizure, blurred vision, vision changes, abnormal spasm of the breathing tubes, life threatening allergic reaction 
mental disorder, nightmares, decreased level of alertness, drowsiness, coma, combative behavior

Prompt:

Within 2-3 weeks, prior to the next course
increase in white blood cells associated with allergies or infections, diarrhea, elevated liver enzymes in the blood 
mouth sores,  irritation of the tongue, build-up of bilirubin in the blood which may result in jaundice (yellow cloring in the skin and eyes), decrease or absence of urine excretion, kidney injury indicated by an elevated serum creatinine, difficulty breathing, fluid build-up in the lung which causes swelling, a syndrome of injured lungs that can be fatal (ARDS), redness, peeling or itching of the skin, high levels of uric acid in the blood, low blood sugar, low level of calcium salts in the blood, excessive acid production, low levels of sodium in the blood, abnormal blood clotting, hair loss, inflammation of the muscle, blueness of fingers and toes, inflammation and/or blockage of a vein by a blood clot, possible predisposition to infection,
development of a hole or weakened area in the intestines, kidney failure, abnormal heart beat or rhythm, chest pain, heart attack, inflammation of the heart muscle, disorientation, confusion, forgetfulness, inappropriate behavior, hallucinations, paranoia, damage to brain tissue, focal neurologic deficit

Delayed:

Any time later during therapy, excluding the above conditions


autoimmune phenomena (general loss of vigor and blisters)

Late:

Any time after the completion of treatment


death

Unknown:


(L)  Toxicity may also occur later. 



13-cis-RETINOIC ACID (NDC #0004-0155-01, 0004-0169-01, 0004-0156-01 - ISOTRETINOIN, ACCUTANE)

Source and Pharmacology:  The exact mechanism of RA-induced maturation of tumor cells is not known. It has been observed that cyclic AMP-inducing agents have a synergistic effect on RA-induced differentiation of the HL-60 promyelocytic leukemic cell line.  The observers have hypothesized that RA may induce increased levels of a cAMP-dependent protein kinase whose activity is potentiated by increased intracellular cAMP levels.  The role of cAMP-dependent protein kinases in cellular differentiation has been documented.  RA also appears to enhance normal hematopoietic differentiation by increasing the responsiveness of myeloid and erythroid progenitor cells to the action of myeloid colony stimulating activity and erythropoietin, respectively.  Metabolism:  RA is 99.9% bound in plasma (almost entirely to albumin) and has a half-life of 10-20 hours.  The major metabolite is 4-oxoisotretinoin, and excretion is in the urine and feces.  A single oral dose of 100mg/m2 13-cis retinoic acid will produce peak plasma levels of 1-2mM.  The mean peak-time was 3.2 hours after 80mg orally, with a terminal t½ of 10 to 20 hours.

Toxicity:


Common

Happens to 21-100 children out of every 100
Occasional

Happens to 5-20 children out of every 100
Rare

Happens to <5 children out of every 100

Immediate:

Within 1-2 days of receiving drug

Nausea and vomiting


Prompt:

Within 2-3 weeks, prior to the next course
Dry skin (L), dry mucosa (L), cheilitis (L)
Rash (L), conjunctivitis (L), musculoskeletal pains (L), 

fatigue (L), headache (L), 

serum elevation (L), triglyceride 

elevation (L), cholesterol elevations (L), transaminase elevations (L)
Changes in skin pigmentation, non-specific GI complaints, dizziness, pseudotumor-cerebri, RBC decreases, WBC decreases, retinoic acid syndrome with hyperleukocytosis, respiratory distress, fever, hypotension

Delayed:

Any time later during therapy, excluding the above conditions


Skeletal hyperostosis

Late:

Any time after the completion of treatment




(L) Toxicity may also occur later.

Formulation and Stability:  The 13-cis isomer of retinoic acid will be used.  This is a yellow-orange crystalline powder with a molecular weight of 300.44.

Guidelines for Administration:  PO with food or milk to enhance absorption.

Supplier:  Available commercially under the trade name ACCUTANE (Roche Laboratories) in 10mg, 20mg, and 40mg soft gelatin capsules.  See package insert for further information.



Consent Insert:

Common

Happens to 21-100 children out of every 100
Occasional

Happens to 5-20 children out of every 100
Rare

Happens to <5  children out of every 100

Immediate:

Within 1-2 days of receiving drug

Nausea and vomiting
Changes in skin color, upset stomach, dizziness, fluid build-up in the brain causing headache, nausea, vomiting, and an abnormality of the eyes, low numbers of red and white blood cells, a condition called retinoic acid syndrome with abnormal increase in white blood cells, fever, respiratory distress, low blood pressure

Prompt:

Within 2-3 weeks, prior to the next course
Dry skin (L), dry mouth (L), swollen and sore lips (L)
Rash (L), eye irritation/soreness (L), muscle pains (L), feeling tired (L), headache (L), high levels of fat in the blood (L), high levels of liver enzymes in the blood (L)
Enlarged sections of bones

Delayed:

Any time later during therapy, excluding the above conditions




Late:

Any time after the completion of treatment




(L) Toxicity may also occur later.


SQUALAMINE LACTATE (MSI-1256F) or (3-beta-, 5-alpha-, 7-alpha, 24R-)-3-[[3-[4-aminobutyl)amino]propyl]amino] –7-hydroxycholestan-24-ylhydrogen sulfate [(S)-2- hydroxypropanoate]x (salt)  NSC #716435, IND #54,017 (held by Magainin Pharmaceuticals)

Formulation:  The experimental agent is supplied by Magainin Pharmaceuticals as a lyophilized off-white powder in 10 ml stoppered glass vials containing 50mg of active drug product.

Storage:  Squalamine is to be kept dry until reconstitution and use.  Both the used and unused study medication should be stored at room temperature not to exceed 25oC and 60% relative humidity. All MSI-1256F must be stored in a locked, limited access area.  

Solution Preparation:  To prepare the agent for administration, reconstitute the powder in 5% dextrose in water (D5W) to a concentration of 3 mg/ml.

Stability:  Squalamine for injection was stable in D5W at 3 mg/ml in SIMS-Deltec, Inc. 100cc medication cassettes PVC iv bags at 250C, 60% relative humidity and at 300C, 60% relative humidity for at least 7 days. The drug did not adsorb to or leach from the plastic.

Administration:  Squalamine is reconstituted in 5% dextrose in water (D5W). The drug should be diluted to 3 mg/ml.  It is provided on an outpatient basis by continuous infusion over 5 days (120 hours) through a central catheter, using a commercial ambulatory infusion pump system. This drug should not be administered through a peripheral IV due to a high risk of local inflammation. 

To administer squalamine, use either a 50 cc or 100 cc bag made of PVC (polyvinylchloride) with or without DEHP (diethylhexylphthalate) plasticizer.  Tubing should also be made of PVC (polyvinylchloride) with or without DEHP (diethylhexylphthalate) plasticizer.  The continuous infusion should be attached to the infusion pump and attached to the patient’s central line.  The pump should be set to a rate corresponding to each individual patient’s assigned dose. The pump can be loaded with up to 5 days drug requirement at any one time. The bag does not need to be changed over the 5-day period.  Volumes less than that needed for the full 5-day infusion may be loaded as appropriate for individual patients.

Toxicity


Common

Happens to 21-100 children out of every 100
Occasional

Happens to 5-20 children out of every 100
Rare

Happens to <5 children out of every 100

Immediate:

Within 1-2 days of receiving drug
Anorexia (L), nausea (L), vomiting (L), diarrhea (L), dry mouth (L), constipation (L), mouth ulcer (L), dysphagia (L), oral monilia (L)


LFT elevations (SGPT, SGOT, and LDH elevation) (L)
Renal test abnormalities (L)

Prompt:

Within 2-3 weeks, prior to the next course


Cardiovascular disturbances (thrombophlebitis, phlebitis, hypotension, vasodilation, tachycardia, postural hypotension, cardiac conduction disorder) (L), neuromuscular disturbances (weakness) (L)

Delayed:

Any time later during therapy, excluding the above conditions




Late:

Any time after completion of treatment




(L) Toxicity may also occur later.

The Dose Limiting Toxicity (grade III and IV) from the adult Phase I studies has been reversible liver function enzyme elevation (AST and ALT).

No data is available regarding possible effects on fertility or fetal development. Squalamine does not bind to or complex with DNA. No carcinogenicity studies have been performed to date.

Long term toxic effects of acute dosing have not been identified to date.

Obtaining The Agent:  Drug will be obtained by the institution directly from the sponsor, Magainin Pharmaceuticals Inc.  Use the POG protocol number and agent NSC number, and request squalamine directly by fax or phone from:  Khalid Mamun; Senior Clinical Research Associate; Magainin Pharmaceuticals; 5110 Campus Drive; Plymouth Meeting, PA 19462; Phone: (610) 941-5292; Fax: 610-941-4010

Packaging and Labeling:  Each 50 mg vial of MSI-1256F will be labeled with the following information:

Compound name, Study number, A place to enter patient identification, Amount of drug, Lot number, See protocol for reconstitution, Storage conditions, Caution - New Drug: Limited by U.S. federal law to investigational use, Sponsor's name and address.

The MSI-1256F will come packaged as a box of twelve 50 mg vials.  A box can be divided between patients as appropriate, however, a vial should never be used for more than one patient.

Drug Supply Accountability:  Before investigational supplies are shipped to the clinical study site, the drug storage area and the drug accountability system will be discussed.  All study medications sent to an investigator must be accounted for using an acceptable drug accountability system.  A form for recording the number of vials received (damaged or undamaged) will be included with each drug shipment.  On receipt of the drug supplies, an inventory must be conducted as soon as possible, the drug receipt form completed and the designated signed copy returned to Magainin Pharmaceuticals Inc.  A copy of the drug receipt form must also be retained by the site for FDA inspection purposes.  The drug inventory and storage facility may be inspected during the clinical study.  Any significant drug discrepancy or deficiency must be accounted for by the principal investigator.

During the study, a drug dispensing log must record all medications dispensed and returned on a patient by patient basis.  An accounting must be made for any drug supplies accidentally or deliberately destroyed by the patient or site staff.  At the conclusion of the study, supplies will be inventoried, the drug accountability form completed and returned to the sponsor with all remaining, empty or partially used study medication supplies.  Drug supplies must be returned by a traceable method; use of parcel post is not acceptable.

Consent Insert:


Common

Happens to 21-100 children out of every 100
Occasional

Happens to 5-20 children out of every 100
Rare

Happens to <5 children out of every 100

Immediate:

Within 1-2 days of receiving drug
Loss of appetite (L), nausea (L), vomiting (L), diarrhea (L), dry mouth (L), constipation (L), mouth sores (L), difficulty swallowing (L), yeast infection of the mouth (L)
Abnormal liver function (L)
Abnormal kidney function (L)

Prompt:

Within 2-3 weeks, prior to the next course


Cardiovascular disturbances (inflammation and/or blockage of a vein by a blood clot, general inflammation of a vein, low blood pressure, rapid heart rate, abnormal heart beat) (L), weakness (L)

Delayed:

Any time later during therapy, excluding the above conditions




Late:

Any time after completion of treatment




(L) Toxicity may also occur later.



STI571 (formerly CGP 57148), IND # 55666
Toxicity:

Known Toxicity, Dose-Limiting Toxicity (based on adult experience):

Common

Happens to 21-100 children out of every 100
Occasional

Happens to 5-20 children out of every 100
Rare

Happens to <5 children out of every 100

Immediate:

Within 1-2 days of receiving drug
Dyspepsia/heartburn, nausea/vomiting
Edema (L), transaminse elevation (L), abdominal pain/cramping, headache, myalgia (L)


Prompt:

Within 2-3 weeks, prior to the next course
Myelosuppression (L) 
Bone marrow cellularity (L), lymphopenia (L), fatigue 
Melena/GI bleeding, anemia (L), diarrhea (without colostomy), dysphagia, esophagitis, odynophagia, hemorrhage/bleeding without grade 3 or 4 thrombocytopenia, hematemesis

Delayed:

Any time later during therapy, excluding the above conditions


Hepatotoxicity*(L)

Late:

Any time after the completion of treatment




Unknown Timing and Frequency




(L) Toxicity may also occur later.

*
One patient with no known history of liver problems died on study due to liver failure. This patient was also taking acetaminophen (Tylenol®), also known as paracetamol in European countries. Although no other patient taking acetaminophen has experienced liver-related side effects, it is recommeded as a precaution to adhere carefully to the instructions and warnings on the acetaminophen package label.  Additionally, it is recommended that any over-the-counter medications taken by the patient are carefully reviewed, as these may possibly contain combinations of drugs, including acetaminophen or paracetamol. 

The dose-limiting toxicity has not yet been determined in adults, but based on available clinical data may prove to be myelosuppression.

Guidelines for Administration: STI571 should be administered each morning two hours following breakfast. STI571 is a local irritant and must be taken in a sitting position with a large glass (or bottle, for younger children) of water (250 ml/8 oz; at least 4 oz for children ( 3 years of age.)  If the patient cannot swallow the capsule whole, the following guidelines should be used. Pour the contents of a capsule by small portions into 20 ml of milk. After addition of each portion, gently stir the mixture to allow STI571 to dissolve. Note: The excipients used in the capsule will not dissolve. However, they are white whilst the active substance is yellow.  Thus if a white solid residue remains in the glass, it does not matter as long as the capsule contents has been slowly added and well dispersed to allow the active substance to dissolve during stirring. If a yellow residue is observed, it means that the active substance was not completely dissolved and only a fraction of the dose has been swallowed.

If the patient vomits after taking the drug, the dose is replaced only if the pills can actually be seen and counted.  The number of pills counted is fully replaced.  For younger children who take the drug dissolved in milk, replace the dose only if the vomiting has occurred directly after swallowing, if the amount appears substantial, and if all of the yellow material appears to be present.



Supplier/Drug Ordering: STI571 will be supplied by Novartis as 50 and 100 mg capsules packaged in polyethylene bottles. Medication labels will comply with the legal requirements of each country and will be printed in the local language.  They will supply no information about the patient, just the patient identification number. The storage conditions for study drug will be described on the medication label.

Once the patient’s eligibility is established and the institutional investigator considers it likely that the patient will be registered, a reservation must be made with Linda Hershon at the Phase I Office (see section 3.7.1).  In order for medication to be shipped, the patient must have a confirmed reservation and be ready to start medication within 24 hours.  At this time, send the following information:

1) 
E-mail to Linda Hershon at the Phase I Office (hershonl@justine.umontreal.ca) the following information:

a) Name of institutional Principal Investigator

b) Name, address, and phone number of institutional pharmacist who will receive drug.

c) Shipping address for drug if different from (b).

d) Body surface area for the patient (include Ht, Wt, BSA)

e) Planned dose to be administered (rounded to nearest 50 mg) for the patient (x mg/day)


- Dose level assigned : ____ mg/m2/day


- Calculated Dose: ____mg/day


- Rounded to nearest 50 mg increment: ____ mg/day

f) Name of patient

g) Diagnosis

h) Age of patient

2) 
Fax to Marianne Rosamilia at Novartis (Fax 973-781-6598) the following information:

a) 1572 form for the Principal Investigator

b) IRB approval for P9973

c) Signed informed consent

Drug will only be shipped to a site for a particular patient after these requirements are fulfilled.  Drug may be requested, Monday-Friday, via the Phase I Office.  The Phase I Office will order drug for the investigational site from Novartis, and Novartis will in turn process the drug shipment request.  Keep in mind that Novartis needs at least 24 hours notice (within one business day) to process each order (e.g., a request received Friday may not be sent out until Monday with the drug arriving on Tuesday).

Drug Inventory Records - The investigator, or a responsible party designated by the investigator, must maintain an accurate record of each shipment received, and all dispensing of study drug in a drug accountability ledger.  An accurate record of the date and amount of the study drug dispensed to each patient must be available for inspection at all times.  Copies of the drug accountability ledger will be provided to Novartis at the end of the study.  All drug supplies are to be used only for this protocol and not for any other purpose.  The investigator must not destroy any drug labels, or any partly-used, or unused drug supply.  At the conclusion of the study, and, as appropriate during the course of the study, the investigator will return all used and unused drug containers, drug labels and a copy of the completed drug disposition form to the Novartis monitor or to Novartis at the address given to the investigator.



Consent Insert:


Common

Happens to 21-100 children out of every 100
Occasional

Happens to 5-20 children out of every 100
Rare

Happens to <5 children out of every 100

Immediate:

Within 1-2 days of receiving drug
Heartburn, nausea/vomiting
Swelling (L), increase in liver products (L), abdominal pain/cramping, headache, muscle pain (L)


Prompt:

Within 2-3 weeks, prior to the next course
Decrease in numbers of red and white blood cells and platelets made in bone marrow (L)
Changes in the bone marrow cells (L), low numbers of a type of blood cell called a lymphocyte (L), feeling tired 
Dark, bloody bowel movements, low level of red blood cells (L), diarrhea, inflammation of the passage between the throat and stomach, pain during swallowing, bleeding, vomiting blood

Delayed:

Any time later during therapy, excluding the above condition


Liver Damage (L)*

Late:

Any time after the completion of treatment




(L) Side effect may also occur later

* 
One patient with no known history of liver problems died on study due to liver failure. This patient was also taking acetaminophen (Tylenol®), also known as paracetamol in European countries. Although no other patient taking acetaminophen has experienced liver-related side effects, it is recommeded as a precaution to adhere carefully to the instructions and warnings on the acetaminophen package label.  Additionally, it is recommended that you carefully review any over-the-counter medications you take, as these may possibly contain combinations of drugs, including acetaminophen or paracetamol.


TENIPOSIDE (VM-26 Vumon®) NSC #122819

Source and Pharmacology:  Semisynthetic epipodophyllotoxin derived from Podophyllum peltatum.  It causes inhibition of thymidine incorporation into DNA.  It is phase specific, killing cells during early G1 and late S phase.  It is extensively bound to serum proteins and excreted by the liver, kidneys, and small intestines.  Plasma half-life is biphasic, with the initial phase at 34 minutes, followed by second phase of 82 minutes.  A decrease in dose may be required in patients with hypoalbuminemia and/or hyperbilirubinemia.

Toxicity

Common

Happens to 21-100 children out of every 100
Occasional

Happens to 5-20 children out of every 100
Rare

Happens to <5  children out of every 100

Immediate:

Within 1-2 days of receiving drug
Nausea, vomiting

Hypotension, anaphylaxis, skin rash

Prompt:

Within 2-3 weeks, prior to next course
Myelosuppression
Alopecia (L) , enhanced damage due to radiation, diarrhea
Peripheral neuropathy, stomatitis

Delayed:

Anytime later during therapy, excluding the above conditions




Late:

Anytime after completion of therapy


Secondary malignancy

(L) Toxicity may also occur later.

Formulation and Stability:  Supplied in ampules containing 50mg/5ml of a clear yellow solution (also contains Cremophor EL, dehydrated alcohol and benzyl alcohol).  The intact vials should be refrigerated. The undiluted form can crack plastic.  Dilute to 0.1mg/ml to 1  mg/mL with 0.9% sodium chloride or D5W.  Plasticizer may be leached from PVC plastics.  Use glass or polyolefin.  Dilutions up to 0.4 mg/ml are stable up to 24 hours at room temperature.  Dilutions greater than 0.4 mg/mL are stable for 4 hours. May appear "oily" or foamy when mixed, but this disappears quickly.  Do not refrigerate diluted solutions. Excessive agitation may decrease stability even at low concentrations.  Heparin can precipitate teniposide, so it must be flushed from lines.

Guidelines for Administration:  IV over 1 hour or at a rate of about 10mg/10-15 min.  Avoid extravasation.  Flush vein before and after administration.

Supplier:  Commercial:  Bristol-Myers Oncology -- see package insert for additional information.



Consent Insert:


Common

Happens to 21-100 children out of every 100
Occasional

Happens to 5-20 children out of every 100
Rare

Happens to <5 children out of every 100

Immediate:

Within 1-2 days of receiving drug
Nausea, vomiting

Low blood pressure, allergic reaction (sometimes life-threatening) skin rash

Prompt:

Within 2-3 weeks, prior to next course
Decrease in the number of red and white blood cells and platelets made in the bone marrow
Hair loss, worsens side effects due to radiation treatments, diarrhea
Numbness, tingling, clumsiness, mouth sores

Delayed:

Anytime later during therapy, excluding the above conditions




Late:

Anytime after completion of therapy


A new cancer or leukemia resulting from this treatment

(L) Toxicity may also occur later.



THIOGUANINE (6-thioguanine, 6-TG) NSC #752

Source and Pharmacology:  A purine analogue which may exert its effect during the S phase of the cell cycle by the incorporation of false bases into DNA and RNA.  This results in single strand breaks and unilateral chromatid damage.  It is converted to the active nucleotide, thioguanylic acid, via the enzyme hypoxanthine-guanine phosphoribosyl transferase (HGPRT) with phosphoribosyl pyrophosphate (PRPP) as a co-factor.  Absorption of oral 6-TG is erratic and incomplete with about 30% absorption.  The drug is rapidly metabolized to 2-amino-6-methylthiopurine and 6-thiouric acid with renal excretion.  Peak levels occur 1.5 to 4 hours after oral administration with a half-life of 45-240 minutes (median 110 minutes) after peak levels are obtained.  Initial peak levels are higher after intravenous 6-TG with plasma half-life of 25-240 minutes (median 80 minutes).  IV 6-TG is excreted by the kidney, predominantly as 6-thiouric acid.

Toxicity:


Common

Happens to 21-100 children out of every 100
Occasional

Happens to 5-20 children out of every 100
Rare

Happens to <5 children out of every 100

Immediate:

Within 1-2 days of receiving drug

Anorexia, nausea, vomiting, diarrhea
Hematuria1, anaphylactic reaction, crystalluria1, urticaria

Prompt:

Within 2-3 weeks, prior to next course
Myelosuppression
Mucositis


Delayed:

Anytime later during therapy, excluding the above conditions


Hepatic fibrosis, hyperbilirubinemia

Late:

Anytime after completion of therapy




1 Only with high doses

(L) Toxicity may also occur later.

Formulation and Stability:  Available in 40mg tablets that can be stored at room temperature for 2 years. A parenteral form is available investigationally as 75mg lyophilized powder/vial.  The intact vials should be stored under refrigeration (2°-8°C).  It is stable for 4 years under refrigeration and 3 years at room temperature.  Reconstitute with 5ml of 0.9% sodium chloride.  This solution is stable for 24 hours under refrigeration.  Precipitate will form if stored at room temperature.  The injectable form does not contain preservatives.

Guidelines for Administration:  PO, 1/2 hour before or 2 hours after meals, preferably at bedtime.

Supplier:  Tablets are commercially available.  See package insert for further information.  Parenteral form from NCI.  See NCI Clinical Brochure for additional information.



Consent Insert:

Common

Happens to 21-100 children out of every 100
Occasional

Happens to 5-20 children out of every 100
Rare

Happens to <5 children out of every 100

Immediate:

Within 1-2 days of receiving drug

Loss of appetite, nausea, vomiting, diarrhea
Blood in the urine, life threatening allergic reaction, passage of crystals in the urine causing kidney irritation , hives

Prompt:

Within 2-3 weeks, prior to next course
Decrease in the number of red and white blood cells and platelets made in the bone marrow
Mouth sores


Delayed:

Anytime later during therapy, excluding the above conditions


Scarring of liver tissue, high level of bilirubin in the blood

Late:

Anytime after completion of therapy




1 Only with high doses

(L) Toxicity may also occur later.



THIOTEPA (Tespa, Tspa) NSC #0005-4650-91

Source and Pharmacology:  Thiotepa is an ethylenimine-type compound, 1,1’,1”- phosphinothioylidynetris-aziridine available as a sterile lyophilized powder iv vials containing 15 mg of Thiotepa.  Thiotepa is stable in alkaline medium and unstable in acid medium.  Thiotepa is a cytotoxic agent of the polyfunctional alkylating type (more than one reactive ethylenimine group) related chemically and pharmacologically to nitrogen mustard.  Its radiomimetic action is believed to occur through the release of ethylenimine radicals which, like irradiation, disrupt the bonds of DNA.  One of the principal bond disruptions is initiated by alkylation of guanine at the N-7 position which severs the linkage between the purine base and the sugar liberating alkylated guanines.

Toxicity:

Common

Happens to 21-100 children out of every 100
Occasional

Happens to 5-20 children out of every 100
Rare

Happens to <5 children out of every 100

Immediate:

Within 1-2 days of receiving drug
Nausea, vomiting, anorexia
Pain at the injection site, dizziness, headache
Hives, skin rash

Prompt:

Within 2-3 weeks, prior to next course
Myelosuppression; At higher doses in conditioning regimens for BMT: mucositis, esophagitis
At higher doses in conditioning regimens for BMT: inappropriate behavior, confusion, somnolence, increased liver transaminases, increased bilirubin, hyperpigmentation of the skin
Febrile reaction

Delayed:

Anytime later during therapy, excluding the above conditions
gonadal dysfunction/infertility



Late:

Anytime after completion of therapy




(L) Toxicity may also occur later.

Formulation and Stability:  15 mg vials, sterile, for parenteral use.  Whether in its original powder form or in reconstituted solution, Thiotepa must be stored in the refrigerator at 2-8(C (36-46(F).  Solutions reconstituted with Sterile Water for Injection should be used within 8 hours.  These reconstituted solutions are hypotonic, and the manufacturer recommends further dilution with Sodium Chloride Injection (0.9% NaCl) before use.

Guidelines for Administration:  The powder should be reconstituted preferably in sterile water for injection.  The amount of diluent most often used is 1.5 ml resulting in drug concentration of 5 mg in each 0.5 ml of solution.  The reconstituted solution is hypotonic and should be further diluted with Sodium Chloride Injection (0.9% NaCl) before use.  Larger volumes are usually employed for intracavitary use, intravenous drip, or perfusion therapy.  The manufacturer recommends further dilution with Sodium Chloride Injection and immediate use.  Trissel (Am J Health-syst Pharm, 1996) studied the physical and chemical stability of admixtures in either PVC or plyolefin using 5% dextrose injection for further dilution.  At 0.5 mg/mL, at both room temperature and refrigerated, stability was 8 hours.  At 5 mg/mL, stability was 3 days at room temperature and 14 days refrigerated.  The product does not contain antimicrobial preservatives.  


Intravenous Administration:  Thiotepa may be given by rapid intravenous administration in doses of 0.3 - 0.4 mg/kg.  Doses should be given at 1 to 4 week intervals.  Doses up to 1000-1100 mg/m2 have been used as a single agent prior to bone marrow transplant.  The manufacturer recommends filtering solutions through a 0.22 micron filter prior to administration to eliminate haze.  Gelman’s Sterile Aerodisc*, single use or Millipore’s Millex*-GS filter unit are recommended.

Supplier:  Commercially available.  See package insert for further information.  
Consent Insert:

Common

Happens to 21-100 children out of every 100
Occasional

Happens to 5-20 children out of every 100
Rare

Happens to <5 children out of every 100

Immediate:

Within 1-2 days of receiving drug
Nausea, vomiting, loss of appetite
Pain at the injection site, dizziness, headache
Hives, skin rash

Prompt:

Within 2-3 weeks, prior to next course
Decrease in the number of red and white blood cells and platelets made in the bone marrow

At high doses used before marrow transplants: mouth sores, inflammation  of the passage between the throat and stomach
At high doses used before marrow transplants: inappropriate behavior, confusion, drowsiness, increased liver enzymes in the blood, increased bilirubin in the blood, darkening of the skin
Sudden high fever

Delayed:

Anytime later during therapy, excluding the above conditions
Absence of sperm or stopped monthly periods, inability to have children



Late:

Anytime after completion of therapy




(L) Toxicity may also occur later.



TIRAPAZAMINE (WIN 59075, SR 4233, NSC # 130181, IND# 46525)

Source and  mechanism of action: Tirapazamine is bioreduced under hypoxic conditions to a free radical that induces single and double strand-breaks in DNA, especially in hypoxic environments.  In vivo studies in a variety of mouse tumor models showed selective cytotoxicity. 

Chemical Name: 1,2,3-benzotriazin-3-amine 1,4 dioxide

Formulation & Stability: Tirapazamine is supplied in clear glass 20 ml ampules in a light-proof packaging which contain 0.7 mg/ml (14 mg) of tirapazamine is an isotonic citrate buffer at pH 3.7 to 4.3. Tirapazamine drug supplies should be stored at 590F to 860F (150C to 300C).

Supplier:  Use the POG protocol number and agent NSC number, and request tirapazamine directly from the Drug Management and Authorization Section of the NCI according to the guidelines established between POG and the company.

Drug Ordering - Once the patients eligibility is established and the individual has been registered a supply of drug may be ordered.  Drug may be requested by completing a Clinical Drug Request (NIH-986) and mailing it to the Drug Management and Authorization Section, DCTD (Division of Cancer Treatment and Diagnosis), NCI, EPN Room 707, Bethesda, MD 20892 or faxing it to (301) 480-4612.  A drug request may also be entered through the DMAS Electronic Clinical Drug Request system (ECDR).  For questions call (301) 496-5725.

Drug Inventory Records - The investigator, or a responsible party designated by the investigator, must maintain a careful record of the inventory and disposition of all drugs received from DCTD, using the NCI Drug Accountability Record Form. 

Toxicity:


Common

Happens to 21-100 children out of every 100
Occasional

Happens to 5-20 children out of every 100
Rare

Happens to <5 children out of every 100

Immediate:

Within 1-2 days of receiving drug
Anorexia (L), nausea (L), vomiting (L), esophagitis (if concurrent with radiation therapy)

esophagitis, loss of consciousness, ischemia  (infarct), serum sickness

Prompt:

Within 2-3 weeks, prior to next course
Fatigue (L), muscle cramps (L)
Diarrhea (L), skin discoloration, granulocytopenia, leukemia, thrombocytopenia, anemia
visual disturbances

Delayed:

Anytime later during therapy, excluding the above conditions
Ototoxicity (L)



Late:

Anytime after completion of therapy




Unknown timing and Frequency: Mutagenacity (animal studies)


(L) Toxicity may also occur later.


Guidelines for Administration:
Tirapazamine is supplied in glass ampules containing 0.7 mg/ml of drug. A diluent is not used.  The drug is administered by a continuous infusion pump over 2 hours.
Consent Insert:

Common

Happens to 21-100 children out of every 100
Occasional

Happens to 5-20 children out of every 100
Rare

Happens to <5 children out of every 100

Immediate:

Within 1-2 days of receiving drug
Loss of appetite (L), nausea (L), vomiting (L), inflammation of the passage between the throat and stomach (concurrent with radiation therapy)

inflammation of the passage between the throat and stomach, loss of consciousness, blockage of a blood vessel resulting in a loss of oxygen to tissues, fever, hives, joint pain and fluid buildup in tissues, swollen lymph glands

Prompt:

Within 2-3 weeks, prior to next course
Feeling tired (L), muscle cramps (L)
Diarrhea (L), decrease in the number of red and white blood cells and platelets made in the bone marrow(L)*
visual disturbances

Delayed:

Anytime later during therapy, excluding the above conditions
Damage to the ear causing hearing and balance problems(L)



Late:

Anytime after completion of therapy




(L) Toxicity may also occur later.

*This may result in an increased risk for a life-threatening infection.  Decreased blood counts may results in the need for blood transfusions.



TIAZOFURIN (TCAR) NSC #286193
Source and Pharmacology:  TCAR (2-ß-D-ribofuranosylthiazole-4-carboxamide) activity is probably related to its ability to block IMPDH and to thereby decrease the guanine nucleotides, with less RNA and DNA formation subsequently.  Major metabolic effects of TCAR are directed at DNA synthesis and inhibiting IMP dehydrogenase and the increased uric acid production, secondary to the blocking of de novo purine synthesis with the accumulation of IMP and PRPP.  This uricosemic effect can be blocked by NAD, purine synthesis inhibitors or allopurinol.  In man, the terminal half‑life of TCAR is generally between 5 to 8 hours.

Peak plasma concentrations of TCAR reached levels greater than 100mg/ml following bolus administration.  Steady state concentrations by continuous infusion were about 10mg/ml.  The terminal half‑life was between 5 and 8 hours.  Steady state volume of distribution remained about 30L/m². Tiazofurin was mainly eliminated through renal excretion and largely recovered unchanged in the urine. Prolongation of the plasma half‑life and reduced plasma clearance occurred in the presence of renal dysfunction.  In pediatric patients, dose‑dependent kinetics were suggested.  Tiazofurin levels in CSF were 20% and 40% of concurrent plasma levels in 2 patients and evidence for penetration in a brain tumor was obtained.  At autopsy, the highest concentrations of TCAR were in pancreas and kidney.

Formulation and Stability:  The drug TCAR is prepared as a white lyophilized powder and supplied in sterile 1gm vials.  It is prepared with sodium hydroxide to adjust pH.  TCAR is most soluble with adjustment to pH 6‑8.  The intact vial should be stored under refrigeration (2‑8°C).  When reconstituted with 4.6ml of sterile water for injection, USP, each ml of the resulting solution will contain 200mg of TCAR with sodium hydroxide to adjust to pH 6‑8.  Reconstitution as recommended results in a solution which is chemically stable exhibiting no decomposition for 7 days at room temperature exposed to light. F  urther dilution in 5% dextrose injection, USP, or 0.9% sodium chloride injection, USP, to a concentration of 1mg/ml also results in solutions exhibiting no decomposition for 7 days at room temperature exposed to light.  CAUTION:  The single‑use lyophilized dosage form contains no anti‑bacterial preservative.  Therefore, it is advised that the reconstituted product be discarded 8 hours after initial entry.

Supplier:  Using protocol POG #9370 and agent NSC #286193, request TCAR directly from the Drug Management and Authorization Section of the NCI.

Toxicity:


Common

Happens to 21-100 children out of every 100
Occasional

Happens to 5-20 children out of every 100
Rare

Happens to <5 children out of every 100

Immediate:

Within 1-2 days of receiving drug
Myalgia with elevated CPK levels, hyperuricemia, chest pain
Nausea, vomiting, conjunctivitis,
Arrythmias, chest pain, tamponade,  depression (L), seizure (L), confusion (L), obtundation (L), headache (L), weakness (L), blindness (L)

Prompt:

Within 2-3 weeks, prior to next course
Mucositis
Myelosuppression, diarrhea, dermatitis, erythema, elevated transaminases, creatine


Delayed:

Anytime later during therapy, excluding the above conditions




Late:

Anytime after completion of therapy




(L) Toxicity may also occur later


Route of Administration:  Intravenous infusion over 60 minutes.

Consent Insert:


Common

Happens to 21-100 children out of every 100
Occasional

Happens to 5-20 children out of every 100
Rare

Happens to <5 children out of every 100

Immediate:

Within 1-2 days of receiving drug
Damage to muscles resulting in pain, high levels of uric acid in the blood, chest pain
Nausea, vomiting, eye irritation/soreness
Slow heart rate, abnormal heart rhythms, chest pain , fluid build-up around the heart, depression, seizure, confusion, decreased level of alertness, headache, weakness, blindness

Prompt:

Within 2-3 weeks, prior to next course
mouth sores
Decrease in the number of red and white blood cells and platelets made in the bone marrow, high liver and kidney function test results, rash, redness, inflammation or peeling of the skin, diarrhea


Delayed:

Anytime later during therapy, excluding the above conditions




Late:

Anytime after completion of therapy




(L) Toxicity may also occur later.



TOPOTECAN AS, NSC #609699, IND #34494

Source and Pharmacology:  Topotecan AS is a semisynthetic analogue of camptothecin, an alkaloid derived from the camptothecin tree which grows widely throughout Asia.  The drug is a specific Topoisomerase-I inhibitor.  Topotecan interferes with the repair activity of topoisomerase I by stabilizing the formation of a covalently bonded DNA-Topoisomerase I complex.  Thus, the 5'-phosphoryl terminus of the enzyme catalyzed single strand DNA break remains bound to the tyrosine of the enzyme thereby interfering with replication.  The drug exists as two species in equilibrium in aqueous solutions.  One is a more active closed-ring lactone and the other a less active open ring form. Acidic conditions favor the closed ring lactone form while basic and physiologic pH favors the open ring form.  In human plasma the lactone form is about 21% bound to plasma protein.  The drug is excreted 39% in urine and the remainder in the stool, the latter is presumably via biliary excretion.  In rats, over 90% of the radioactivity from [14C]topotecan was recovered in stool and urine in the first 96 hours.  The half life for the lactone form is 180 minutes.

Formulation and Stability:  Topotecan AS is supplied as a lyophilized, light-yellow powder in vials containing 4 mg Topotecan AS (as the base) and 48 mg mannitol and 20 mg tartaric acid, NF.  The pH is adjusted to 3.  It has a reverse magenta label for identification purposes.  Unreconstituted vials are stored at room temperature, 15(-30( C (59(-86( F).  The contents of each 4 mg vial will be reconstituted with 4 ml Sterile Water for Injection, USP, yielding a 1 mg/ml solution of Topotecan AS.  The vial can also be reconstituted with Bacteriostatic Water for injection, USP.  The vials reconstituted with Sterile Water for Injection, USP, contain no antibacterial preservative and must be used within 8 hours; those reconstituted with Bacteriostatic Water for injection, USP, are stable for 21 days when stored in the refrigerator (2-8(C).  The reconstituted solution will be further diluted to concentrations of 10ug/ml to 500 ug/ml in Dextrose 5% in Water, Normal Saline, or Bacteriostatic Water for Injection, USP.  Solution diluted for infusion in glass or plastic bags are stable at room temperature for 24 hours if reconstituted with Dextrose 5% in Water or Normal Saline and are stable for 7 days if reconstituted with Bacteriostatic Water for Injection, USP.

Formulation and Stability (for Intrathecal Administration):
Storage: Unreconstituted 4 mg vials of topotecan should be stored at room temperature,  15 - 30oC (59 - 86o F).  (Of note, the pH of the topotecan unreconstituted power has a pH that has been adjusted to 3.)

Solution Preparation: The contents of the vial should be diluted in 4 ml of preservative-free, pyrogen-free saline, yielding a 1 mg/ml solution of topotecan.  The appropriate dose of the drug should then be further diluted with preservative-free, pyrogen-free saline to a final volume of 10 cc.  “End sterilize” the preparation for intrathecal use with a 0.22 micron filter.

Stability:  Concentrations of 0.02 and 0.1 mg/ml were stable for 48 hours after reconstitution.  Topotecan must not be diluted with buffered solutions because of solubility and stability considerations.
Guidelines for Administration:  Topotecan AS may be administered intravenously over a 30-minute period on five consecutive days or by continuous infusion.  After reconstitution, the drug will be further diluted as described above under Formulation and Stability.  Do not dilute in alkaline solutions.  

Guidelines for Administration (for Intrathecal Administration):

Topotecan should be administered at a constant, slow rate of 2.0 cc/min (total 5 min).  Drug should be at room temperature.
Administration via Ommaya Reservoirs:  The drug should be administered into the reservoir via a 25 gauge scalp vein needle which has been introduced after appropriate sterile preparation of the reservoir site.  Drug administration should be isovolumetric, i.e., an amount of CSF equivalent to that to be administered must be removed from the reservoir prior to drug injection.  CSF should be removed from 



the reservoir at a rate not to exceed 2 ml per minute.  Topotecan should be administered at a constant, slow rate over 5 min (2.0 cc/min) in order to avoid potential adverse reactions.  Following administration of the drug, the reservoir should be flushed slowly for 1 to 2 min with approximately 2 ml of either CSF (removed prior to drug injection), or preservative-free normal saline.  Following this flushing injection, the reservoir should be pumped 4 to 6 times.

Intralumbar Administration:  Drug administration should be isovolumetric:  i.e., an amount of CSF equivalent to that to be administered must be removed prior to drug injection.  Topotecan should be administered at a constant, slow rate over 5 min (2.0 cc/min) in order to avoid potential adverse reactions.  Following intralumbar injection, patients should lie prone in the flat or Trendelenburg position for one hour.

Toxicity:


Common

Happens to 21-100 children out of every 100
Occasional

Happens to 5-20 children out of every 100
Rare

Happens to <5 children out of every 100

Immediate:

Within 1-2 days of receiving drug

Nausea, vomiting, diarrhea (L), mucositis (L), flu-like symptoms (L),  headache, rash (L), elevated transaminases, elevated alkaline phosphatase, elevated bilirubin
Abdominal pain, rigors

Prompt:

Within 2-3 weeks, prior to next course
Myelosuppression, alopecia



Delayed:

Anytime later during therapy, excluding the above conditions

Asthenia
Microscopic hematuria

Late:

Anytime after completion of therapy




(L) Toxicity may also occur later.

Toxicity (for Intrathecal Administration):

Common

Happens to 21-100 children out of every 100
Occasional

Happens to 5-20 children out of every 100
Rare

Happens to <5 children out of every 100

Immediate:

Within 1-2 days of receiving drug

Nausea, vomiting, headache, fever


Prompt:

Within 2-3 weeks, prior to next course

Back pain


Delayed:

Anytime later during therapy, excluding the above conditions


Possible leukoencephalopathy, seizures, or paralysis

Late:

Anytime after completion of therapy




Unknown Frequency and Timing:  **Fetal and teratogenic toxicities

(L) Toxicity may also occur later.

** The anti-proliferative activity of the investigational agent may be harmful to the developing fetus or the nursing infant.


Supplier:  Topotecan AS is supplied through the Pharmaceutical Management Branch for DCTD-sponsored clinical trials as 4 mg vials, NSC #609699.  Topotecan AS may be requested by the Principal Investigator (or their authorized designees at each participating institution).  Pharmaceutical Management Branch (PMB) policy requires that the drug be shipped directly to the institution where the patient is to be treated.  PMB does not permit the transfer of agents between institutions (unless prior approval from PMB is obtained.)

Topotecan HCL (same product) is commercially available from SmithKline Beecham as Hycamtin.

Supplier (for Intrathecal Administration):
Topotecan is supplied through the Pharmaceutical Management Branch for DCTD-sponsored clinical trials.  Topotecan may be requested by the Principal Investigator (or their authorized designees at each participating institution).  Pharmaceutical Management Branch (PMB) policy requires that the drug be shipped directly to the institution where the patient is to be treated.  PMB does not permit the transfer of agents between institutions (unless prior approval from PMB is obtained.)
Drug Ordering:  Drug may be requested by completing a Clinical Drug Request (NIH-986) and mailing it to the Drug Management and Authorization Section DCT, NCI, EPN Room 707, Bethesda, MD 20892, or faxing it to (301) 480-4612 or by providing the same information through the DMAS Electronic Drug Request System (ECDR).  For questions, call (301) 496-5725.

Drug Inventory Records:  The Investigator, or a responsible party designated by the Investigator, must maintain a careful record of the inventory and disposition of all drugs received from DCTD, using the NCI

Drug Accountability Record Form.  (See the NCI Investigators Handbook for Procedures for Drug Accountability and Storage.)

Consent Insert:

Common

Happens to 21-100 children out of every 100
Occasional

Happens to 5-20 children out of every 100
Rare

Happens to <5 children out of every 100

Immediate:

Within 1-2 days of receiving drug

Nausea, vomiting, diarrhea (L), mouth sores (L), flu-like symptoms (L), headache, rashes (L), increased liver enzymes in the blood
Stomach pain, shaking chills

Prompt:

Within 2-3 weeks, prior to next course
Decrease in the number of red and white blood cells and platelets made in the bone marrow, hair loss



Delayed:

Anytime later during therapy, excluding the above conditions

Loss of strength or energy
Tiny amounts of blood in the urine

Late:

Anytime after completion of therapy




(L) Toxicity may also occur later.

Toxicity (for Intrathecal Administration):

Common

Happens to 21-100 children out of every 100
Occasional

Happens to 5-20 children out of every 100
Rare

Happens to <5 children out of every 100

Immediate:

Within 1-2 days of receiving drug

Nausea, vomiting, headache, fever


Prompt:

Within 2-3 weeks, prior to next course

Back pain


Delayed:

Anytime later during therapy, excluding the above conditions


Possible seizures, paralysis, or changes on MRI scans that may be associated with minor or severe learning disabilities

Late:

Anytime after completion of therapy




Unknown Frequency and Timing:  **Abnormalities in unborn children and breast-fed children**

(L) Toxicity may also occur later.



TRASTUZUMAB (Herceptin, rhu Mab HER2,) NSC #688097, IND #6667

Approved Roadmap Abbreviations: 
HERC

Source and Pharmacology: A recombinant DNA‑derived humanized monoclonal antibody that  

selectively binds with high affinity in a cell-based assay (Kd = 5 nM) to the extracellular domain of the human epidermal growth factor receptor 2 protein, HER2.  The antibody is an IgG1 kappa that contains human framework regions with the complementarity‑determining regions of a murine antibody (4D5) that binds to HER2.  The HER2 (or c‑erbB2) proto‑oncogene encodes a transmembrane receptor protein of 185 kDa, which is structurally related to the epidermal growth factor receptor.  HER2 protein overexpression is observed in 25%–30% of primary breast cancers.  HER2 protein over​expression can be determined using an immuno​histo​chemistry‑based assessment of fixed tumor blocks.  Trastuzumab has been shown, in both in vitro assays and in animals, to inhibit the proliferation of human tumor cells that overexpress HER2.  Trastuzumab is a mediator of antibody‑dependent cellular cytotoxicity (ADCC).  In vitro,  Trastuzumab-mediated ADCC has been shown to be preferentially exerted on HER2 overexpressing cancer cells compared with cancer cells that do not overexpress HER2.

Formulation and Stability:  Supplied as a lyophilyzed formulation, rhuMAb HER2 is supplied as a freeze dried preparation at a nominal content of 440mg per vial for parenteral administration.  The study drug is formulated in histidine, trehalose, and polysorbate 20.  Each vial is reconstituted with 20ml of Bacteriostatic Water for Injection (BWFI), USP (containing 1.1% benzyl alcohol), which is supplied with each vial.  The reconstituted solution contains 21 mg/ml rhuMAb HER2 and will be added to 250ml of 0.9% Sodium Chloride Injection, USP.  Reconstituted rhuMAb HER2 should be clear to slightly opalescent and colorless to pale yellow. The reconstituted formulation (440-mg vial) is designed for multiple use. Unused drug may be stored for 28 days in the refrigerator 2°C-8°C (36°F-46°F). TRASTUZUMAB should not be mixed or diluted with other drugs.  TRASTUZUMAB infusions should not be administered or mixed with Dextrose solutions. 

Vials of rhuMAb HER-2 are shipped at room temperature and must be placed in a refrigerator 2°-8°C (36°-46°F) immediately upon receipt to ensure optimal retention of physical and biochemical integrity.  DO NOT FREEZE AFTER RECONSTITUTION.  RhuMAb HER2 may be sensitive to shear-induced stress (e.g., agitation, or rapid expulsion from a syringe).  DO NOT SHAKE.  Vigorous handling of solutions of HER2 results in aggregation of the protein and may create cloudy solutions. 

If the patient has known hypersensitivity to benzyl alcohol, TRASTUZUMAB must be reconstituted with Sterile Water for Injection.  TRASTUZUMAB WHICH HAS BEEN RECONSTITUTED WITH SWFI MUST BE USED IMMEDIATELY AND ANY UNUSED PORTION DISCARDED.  USE OF OTHER RECONSTITUTION DILUENTS SHOULD BE AVOIDED.

Supplier: Herceptin (rhuMAB HER2) is being provided by Genentech Inc. through the Division of Cancer Treatment, Diagnosis, and Centers, National Cancer Institute.  Anti-HER2 Antibody (NSC#688097) may be requested from the NCI by completing a Clinical Drug Request (NIH-986) and mailing it to the Drug Management and Authorization Section, Pharmaceutical Management Branch, NCI, EPN Room 707, Bethesda MD 20892, or faxing it to (301) 480-4612.  For questions call (301) 496-5725.  Due to limited supplies of these agents, starter supplies will NOT be sent; investigators should order a single patient supply only after the patient has been registered for the study and it is reasonably certain that the agents will be administered.

It is also commercially available.

Toxicity4:

Common

Happens to 21-100 children out of every 100
Occasional

Happens to 5-20 children out of every 100
Rare

Happens to <5 children out of every 100

Immediate:

Within 1-2 days of receiving drug
Fever, chills, rigors, nausea, vomiting, headache, rash, asthenia, pain at tumor site1
Flu-like syndrome1, paresthesias, arthralgias, bone pain
Hypotension1, Anaphylaxis, ARDS, pulmonary infiltrates, edema, or insufficiency with hypoxia (L)3, death from allergic, pulmonary or infusion reactions

Prompt:

Within 2-3 weeks, prior to the next course
Mild to moderate diarrhea
Anorexia, insomnia, peripheral edema, cough, rhinitis, skin rash, and infection, wheezing, dizziness
Anemia, leukopenia, thrombocytopenia, hepatitis

Delayed:

Any time later during therapy, excluding the above condition

Congestive heart failure (L)


Late:

Any time after the completion of treatment




1Symptom complex described above was seen in 40% of adults with first infusion with mild to moderate severity.  These symptoms were infrequent with subsequent infusions and responded to decrease in rate or discontinuation of the infusion, and to treatment with acetaminophen, diphenhydramine, and meperidine.

2Class III-IV cardiac toxicity (congestive heart failure) occurred in 5-7% of adults treated with Trastuzumab alone following prior therapy with anthracycline-containing regimens.  Signs of congestive heart failure developed in 19% of previously untreated adults who received Trastuzumab in combination with anthracycline.  Cardioprotection with dexrozoxane was not consistently employed in any of the reported adult studies.

3Increased risk with pre-existing pulmonary compromise. Fatal outcomes have been reported.

4This data is in adults. 

Guidelines for Administration: Treatment may be administered in an outpatient setting by administration of a loading dose by intravenous (IV) infusion over 90 minutes.  DO NOT ADMINISTER AS AN IV PUSH OR BOLUS.  Patients should be observed for fever and chills or other infusion‑associated symptoms.  If prior infusions are well tolerated, subsequent weekly infusions may be administered over 30 minutes. TRASTUZUMAB should not be mixed or diluted with other drugs.  TRASTUZUMAB infusions should not be administered or mixed with Dextrose solutions. No incompatibilities between TRASTUZUMAB and polyvinylchloride or polyethylene bags have been observed.
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Common

Happens to 21-100 children out of every 100
Occasional

Happens to 5-20 children out of every 100
Rare

Happens to <5 children out of every 100

Immediate:

Within 1-2 days of receiving drug
Fever, chills, shaking, nausea, vomiting, headache, rash, loss of strength and energy, pain at tumor site
Flu-like syndrome, burning, prickling, or tingling sensation, joint pain, bone pain
Low blood pressure, allergic reaction, difficulty breathing, death from allergic reactions or lung toxicity*

Prompt:

Within 2-3 weeks, prior to the next course
Mild to moderate diarrhea
Loss of appetite, inability to sleep, fluid build-up in tissue which causes swelling, cough, runny and stuffy nose, skin rash, and infection, wheezing, dizziness.
Low number of red blood cells, low number of white blood cells, low number of platelets in the blood which may increase risk of bleeding, inflammation of the liver

Delayed:

Any time later during therapy, excluding the above condition

Congestive heart failure (L)


Late:

Any time after the completion of treatment




*
Some patients may have a severe of life-threatening reaction during or after treatment with trastuzumab.  These reactions can involve a drop in blood pressure and shortness of breath, and have resulted in death in several patients.  These severe reactions may be more common in patients who already have breathing difficulties or lung disease.  If you develop any clear discomfort during or after a treatment with trastuzumab, you should contact your physician immediately or go to the nearest Emergency Care facility.


Trastuzumab rarely causes decreases in heart function when administered by itself.  Most of these changes in heart function are reversible.  When trastuzumab is given in combination with anthracyclines (e.g. doxorubicin), there is a much greater risk of heart damage, though this complication is still uncommon.   Such damage can result in a rapid heart beat, decreased pumping strength of the heart, and accumulation of fluid in the lungs which interferes with breathing (rare).



VINBLASTINE SULFATE (VBL, vincaleukoblastine, Velban) NSC #49842

Source and Pharmacology:  An alkaloid isolated from Vinca rosea (periwinkle).  It has two separate sites of action: 1) reversible mitotic arrest through binding of drug to microtubules, and 2) inhibition of RNA synthesis through effects on the DNA-dependent RNA polymerase system.  It has been suggested that Vinca alkaloids cause rearrangement of binding sites in the protein of the microtubular units which comprise the mitotic spindle, permitting polymerization of the tubule protein of protofibrils.  There is a triphasic serum decay curve with initial, middle and terminal half-lives of 3.7 minutes, 1.6 hours, and 24.8 hours, respectively.  It is thought that primary excretion is in the liver and, thus, toxicity might be increased if there is liver damage.  There is poor CSF penetration.

Toxicity:

Common

Happens to 21-100 children out of every 100
Occasional

Happens to 5-20 children out of every 100
Rare

Happens to <5 children out of every 100

Immediate:

Within 1-2 days of receiving drug


Nausea, vomiting, anorexia, bone pain, allergic reaction

Prompt:

Within 2-3 weeks, prior to next course
Myelosuppression, alopecia
Constipation
Stomatitis

Delayed:

Anytime later during therapy, excluding the above conditions

Loss of deep tendon reflexes, paresthesias
peripheral neuropathy, hoarseness, ptosis, double vision

Late:

Anytime after completion of therapy




(L) Toxicity may also occur later.

Formulation and Stability:  Available as a dry powder in 10mg vials.  Store intact vials under refrigeration (2°-8°C).  Stable for 4 weeks after reconstitution if kept in refrigerator.  Reconstitute by adding 10ml normal saline with preservative.  Solution contains 1mg/ml.

Guidelines for Administration:  IV push.  Avoid extravasation.

Supplier:  Commercially available.  See package insert for further information.
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Common

Happens to 21-100 children out of every 100
Occasional

Happens to 5-20 children out of every 100
Rare

Happens to <5 children out of every 100

Immediate:

Within 1-2 days of receiving drug


Nausea, vomiting, loss of appetite, bone pain, allergic reaction 

Prompt:

Within 2-3 weeks, prior to next course
Decrease in the number of red and white blood cells and platelets made in the bone marrow, hair loss
Constipation
Mouth sores

Delayed:

Anytime later during therapy, excluding the above conditions

Loss of reflexes in the arms and legs; burning, prickling, or tingling sensation
numbness, tingling and clumsiness, hoarseness, drooping eyelids, double vision

Late:

Anytime after completion of therapy




(L) Toxicity may also occur later.



VINCRISTINE SULFATE (VCR, Oncovin ) NSC #067574/IND #7161

Source and Pharmacology:  Vincristine is an alkaloid isolated from Vinca rosea (periwinkle). It binds to tubulin, disrupting mircotubules and inducing metaphase arrest. Its serum decay pattern is triphasic, with initial, middle and terminal half-lives of 5 minutes, 1.3 hours, and greater than 24 hours , respectively.  It is excreted in the bile and feces. There is poor CSF penetration.

Toxicity:

Common

Happens to 21-100 children out of every 100
Occasional

Happens to 5-20 children out of every 100
Rare

Happens to <5 children out of every 100

Immediate:

Within 1-2 days of receiving drug
Local ulceration if extravasated
Jaw pain


Prompt:

Within 2-3 weeks, prior to the next course
Hair loss
Weakness, constipation
Paralytic ileus, ptosis, vocal cord paralysis, myelosuppression, CNS depression, inappropriate ADH, seizure

Delayed:

Any time later during therapy, excluding the above conditions
Loss of deep tendon reflexes
Numbness, tingling and clumsiness


Late:

Any time after the completion of treatment




Unknown Frequency and Timing:  **Fetal and teratogenic toxicities

(L) Toxicity may also occur later.


**Fetal toxicities and teratogenic effects of vincristine (either alone or in combination with other antineoplastic agents) have been noted in humans.  The toxicities include:  chromosome abnormalities, malformation, pancytopenia, and low birth weight.
Formulation and Stability:  Available in solutions of 1mg/1ml in 1, 2, or 5ml vials.  Refrigerate and protect from light.  Once opened, it should be refrigerated and used within 10 days.  Note:  The drug is light-sensitive.

Guidelines for Administration: IV push over <1 minute.  Special Precautions:  Avoid extravasation.  Decrease dose for infants (e.g., less than 10 kg, divide m2 dose by 30, multiply by weight in kg.  Alternatively, give 50% of calculated dose).  Precaution:  Concomitant radiation therapy to the liver may enhance toxicity.  Precaution: When dispensing vincristine in other than the original container, it is imperative that it be packaged in the provided overwrap which bears the following statement: “Do not remove covering until moment of injection.  Fatal if given intrathecally.  For intravenous use only.”
Supplier:  Commercially available.  See package insert for further information.
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Common

Happens to 21-100 children out of 100
Occasional

Happens to 5-20 children out of every 100
Rare

Happens to <5 children out of 100

Immediate:

Within 1-2 days of receiving drug
Damage to nearby tissue if the medication leaks from a vein
Jaw pain


Prompt:

Within 2-3 weeks, prior to the next course)
Hair loss
Weakness, constipation
Absent intestinal activity resulting in intestinal blockage, drooping eyelid, hoarseness, decrease in the number of red and white blood cells and platelets made in the bone marrow, reduced function of the brain, abnormal hormone function affecting levels of salt in the blood and urine, causing too much or too little urine, seizures

Delayed:

Any time later during therapy, excluding the above conditions
Loss of deep tendon reflexes
Numbness, tingling and clumsiness


Late:

Any time after the completion of treatment




(L) Toxicity may also occur later.



ZD1694 (Tomudex) NSC #639186

Source and Pharmacology: ZD1694, N-(5-[N-(3,4-dihydro-2-methyl-4-oxoquinazolin-6-ylmethyl)-N-methylamino]-2-theonyl)-L-glutamic acid, is a highly selective inhibitor of thymidylate synthase.  As a member of quinazoline class of thymidylate synthase inhibitors it is more water soluble and less nephrotoxic than its predecessor CB3717.  This agent undergoes extensive polyglutamation by folypolyglutamate synthase which increases drug activity and effectively traps the compound within the cell. Following the intravenous administration of [14C]-ZD1694 to rats, 90% of the radioactivity was excreted in the first 24 hours post-dosing.  In the dog, this ratio was approximately equal.  Thin layered chromatography of plasma from dogs suggested only one component that appeared to be parent drug.

Toxicity:

Common

Happens to 21-100 children out of 100
Occasional

Happens to 5-20 children out of every 100
Rare

Happens to <5 children out of 100

Immediate:

Within 1-2 days of receiving drug

Nausea, vomiting


Prompt:

Within 2-3 weeks, prior to the next course
Myelosuppression, increased liver enzymes
Diarrhea, mucositis, malaise, fever, weakness, asthenia, rash
Flu-like symptoms, anorexia

Delayed:

Any time later during therapy, excluding the above conditions


Weight loss

Late:

Any time after the completion of treatment




Formulation & Stability:  ZD1694 is available as a lyophilized powder in 2 mg vials.  The qualitative composition of the lyophilized product is:  ZD1694, Sodium Phosphate, dibasic, heptahydrate USP, Mannitol USP, and Sodium Hydroxide NF.  It was previously provided as a 10 ml solution, each vial of solution containing 1 mg/ml of ZD1694. The solution was provided as a diacid buffered with disodium hydrogen orthophosphate 0.1%, sodium chloride 0.87% and sodium hydroxide 1% to adjust the pH to 7.4.

The lyophilized 2 mg vials are intended for single use.  The product of each vial will be reconstituted with 4 ml of Water for Injection USP to produce an isotonic solution containing 0.5 mg/ml of ZD1694.  Once reconstituted ZD1694 will be further diluted in 50 to 150 ml 0.9% Sodium Chloride  for Injection, USP.  The maximum concentration of the final solution should not be less than 2 (g/ml or exceed 200 (g/ml.  At these concentrations, ZD1694 should be protected from light, and should be used within 12 hours.

Both the lyophilized formulation and the solution formulation should be stored at controlled refrigerator temperatures, 2-8( C, and protected from light.
Guidelines for Administration:: 15 minute intravenous infusion every 3 weeks.

Supplier:  Use the POG protocol number and agent NSC number, and request ZD1694 directly from the Drug Management and Authorization Section of the NCI  according to the guidelines established by POG.
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Common

Happens to 21-100 children out of 100
Occasional

Happens to 5-20 children out of every 100
Rare

Happens to <5 children out of 100

Immediate:

Within 1-2 days of receiving drug

Nausea, vomiting


Prompt:

Within 2-3 weeks, prior to the next course
Decrease in the number of red and white blood cells and platelets made in the bone marrow, high number of liver enzymes in the blood
Diarrhea, mouth sores, sense of not feeling well, fever, weakness, loss of strength and energy, rash
Flu-like symptoms, loss of appetite

Delayed:

Any time later during therapy, excluding the above conditions


Weight loss

Late:

Any time after the completion of treatment






GENERAL STATEMENTS

These toxicities may be made worse by abnormal functioning of the kidney or liver.

Both the disease and its treatment are associated with potentially life threatening complications and side effects. There is a risk of very uncommon or previously unknown side effects occurring. Treatment may result in the decreased ability of the body to fight infection and disease, abnormalities in growth or structure of the fetus, allergic reactions and death. This drug may interact with other drugs to produce unexpected side-effects .
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