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Executive Summary 

	Purpose:
	The purpose of this monograph is to provide a review of new therapy to determine whether the reviewed drug should be made available on an open access basis, apply clinical edit or require prior authorization for use. 

	
	

	Dosage Forms & Manufacturer:
	Tablets: 75mg, 100mg

aaiPharma, Wilmington, NC  28405

	
	

	Summary of Findings:
	Azathioprine is a proven and useful immunosuppressant agent that was once only available in a single, 50mg tablet dosage formulation. Recently, the Food and Drug Administration (FDA) approved two new dosage strength of azationprine: Azasan 75mg and 100mg tablets.  These new strengths will allow physicians with more flexible dosage options and may help contribute to enhanced patient compliance.
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Purpose

The purpose of this monograph is to provide a review of new therapy to determine whether the reviewed drug should be made available on an open access basis, apply clinical edit or require prior authorization for use.  While prescription expenditures are increasing at double-digit rates, payors are evaluating ways to control these costs by influencing prescriber behavior and guiding appropriate medication usage. This review will assist in the achievement of qualitative and economic goals related to health care resource utilization. Restricting the use of certain medications can reduce costs by requiring documentation of appropriate indications for use, and where appropriate, encourage the use of less expensive agents within a drug class.

Introduction 1

Azathioprine is a proven and useful immunosuppressant agent that was once only available in a single, 50mg tablet dosage formulation.On February 4, 2003, the Food and Drug Administration (FDA) approved aaiPharma’s abbreviated new drug application for Azasan (azathioprine) 75mg and 100mg tablet formuations.  These new tablet strengths will allow physicians with more flexible dosage options and may help contribute to enhanced patient compliance.

Dosage Form(s) 2,3
AZASAN Tablets, USP, 75 mg are triangle-shaped, yellow, scored tablets

AZASAN Tablets, USP, 100 mg are diamond-shaped, yellow, scored tablets
Manufacturer 2,3
Manufactured by:

AAI International - An aaiPharma Company

1726 North 23rd St., Wilmington, NC 28405

Manufactured for:
aaiPharma, Wilmington, NC  28405

Indication(s) 2,3
Azasan is indicated:

· As an adjunct for the prevention of rejection in renal transplantation. 

· For the management of severe, active rheumatoid arthritis unresponsive to rest, aspirin, other nonsteroidal anti-inflammatory drugs, or to agents in the class of which gold is an example.

Renal Homotransplantation: AZASAN is indicated as an adjunct for the prevention of rejection in renal homotransplantation. Experience with over 16,000 transplants shows a 5-year patient survival of 35% to 55%, but this is dependent on donor, match for HLA antigens, anti-donor and anti B-cell alloantigen antibody, and other variables. The effect of azathioprine on these variables has not been tested in con-trolled trials.

Rheumatoid Arthritis: AZASAN is indicated only in adult patients meeting criteria for classic or definite rheumatoid arthritis as specified by the American Rheumatism Association. AZASAN should be restricted to patients with severe, active and erosive disease not responsive to conventional management including rest, aspirin, or other nonsteroidal drugs or to agents in the class of which gold is an example. Rest, physiotherapy, and salicylates should be continued while AZASAN is given, but it may be possible to reduce the dose of corticosteroids in patients on AZASAN. The combined use of AZASAN with gold, antimalarials, or penicillamine has not been studied for either added benefit or unexpected adverse effects. The use of AZASAN with these agents cannot be recommended. 

Clinical Efficacy 2,3
Pharmacology:

Azathioprine, an imidazoyl derivative of 6-mercaptopurine (6-MP), has many biological effects similar to those of the parent compound.

Homograft survival:

Although the use of azathioprine for inhibition of renal homograft rejection is well established, the mechanism(s) for this action are obscure. The drug suppresses cell-mediated hypersensitivities and alters antibody production. Suppression of T-cell effects, including ablation of T-cell suppression, depends on the temporal relationship to antigenic stimulus or engraftment. This agent has little effect on established graft rejections or secondary responses.

Alterations in specific immune responses or immunologic functions in transplant recipients are difficult to relate specifically to immunosuppression by azathioprine. These patients have subnormal responses to vaccines, low numbers of T-cells and abnormal phagocytosis by peripheral blood cells, but their mitogenic responses, serum immunoglobulins and secondary antibody responses are usually normal.

Immunoinflammatory response:

The severity of adjuvant arthritis is reduced by azathioprine. The mechanisms whereby it affects autoimmune diseases are not known. Azathioprine is immunosuppressive; delayed hypersensitivity and cellular cytotoxicity tests are suppressed to a greater degree than are antibody responses. In the rat model of adjuvant arthritis, azathioprine inhibits the lymph node hyperplasia that precedes the onset of the signs of the disease. Both the immunosuppressive and therapeutic effects in animal models are dose-related. Azathioprine is a slow-acting drug and effects may persist after the drug has been discontinued.


Pharmacokinetics: 
Azathioprine is well absorbed following oral administration. Maximum serum radioactivity occurs at 1 to 2 hours after oral radioactive azathioprine and decays with a half-life of 5 hours. This is not an estimate of the half-life of azathioprine itself but is the decay rate for all radioactive metabolites of the drug. Because of extensive metabolism, only a fraction of the radioactivity is present as azathioprine. Usual doses produce blood levels of < 1 mcg/ml azathioprine and 6-MP. Blood levels are of little value for therapy since the magnitude and duration of clinical effects correlate with thiopurine nucleotide levels in tissues rather than with plasma drug levels. Azathioprine and 6-MP are 30% bound to serum proteins.

Azathioprine is cleaved in vivo to 6-MP. Both compounds are rapidly eliminated from blood and are oxidized or methylated in erythrocytes and liver.  No azathioprine or 6-MP is detectable in urine after 8 hours. Conversion to inactive 6-thiouric acid by xanthine oxidase is an important degradative pathway. Proportions of metabolites are different in individual patients, and this presumably accounts for variable magnitude and duration of drug effects. Renal clearance is probably not important in predicting effectiveness or toxicity, although dose reduction is practiced in patients with poor renal function. Azathioprine and 6-MP are partially dialyzable.

Contraindications 2,3
Azasan should not be:

· given to patients who have shown hypersensitivity to the drug.

· used for treating rheumatoid arthritis in pregnant women.

Patients with rheumatoid arthritis previously with alkylating agents [cyclophosphamide, chlorambucil, melphalan, or others] may have a prohibitive risk of neoplasia if treated with Azasan.

Warnings 2,3
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Severe leukopenia and/or thrombocytopenia may occur in patients on Azasan therapy. Macrocytic anemia and severe bone marrow depression may also occur. Hematologic toxicities are dose related and may be more seen in renal transplant patients whose homograft is undergoing rejection. It is suggested that patient’s on Azasan therapy have complete blood counts, including platelet counts, weekly during the first month, twice monthly for the second and third months of treatment, then monthly or more frequently if dosage alterations or other therapy changes are necessary. Delayed hematologic suppression may occur. Prompt reduction in dosage or temporary withdrawal of the drug may be necessary if there is a rapid fall in, or persistently low leukocyte count, or other evidence of bone marrow suppression. Leukopenia does not correlate with therapeutic effect; therefore, the dose should not be increased intentionally to lower the white blood cell count.

Serious infections are a constant hazard for patients receiving chronic immunosuppression, especially for homograft recipients. Fungal, viral, bacterial, and protozoal infections may be fatal and should be treated vigorously. Reduction of azathioprine dosage and/or use of other drugs should be considered.

Azazsan is mutagenic in amimals and humans, carcinogenic in animals, and may increase the patient’s risk of neoplasia. Renal transplant patients are known to have an increased risk of malignancy, predominately skin cancer and reticulum cell or lymphomatous tumors. The risk of post-transplant lymphomas may be increased in patients who receive aggressive treatment with immunosuppressive drugs. The degree of immunosuppression is determined not only by the immunosuppressive regimen, but also by a number of other patient factors. The number of immunosuppressive agents may not necessarily increase the risk of post-transplant lymphomas. However, transplant patients who receive multiple immunosuppressive agents may be at risk for over-immunosuppression; therefore, immunosuppressive drug therapy should be maintained at the lowest effective levels. 

Azasan has been reported to cause temporary depression in spermatogenesis and reduction in sperm viability and sperm count in mice at doses 10 times the human therapeutic dose; a reduced percentage of fertile mating occurred when animals received 5 mg/kg.

Precautions 2,3
General:  A gastrointestinal hypersensitivity reaction characterized by severe nausea and vomiting has been reported. These symptoms may also be accompanied by diarrhea, rash, fever, malaise, myalgias, elevations in liver enzymes, and occasionally, hypotension.  Symptoms of gastrointestinal toxicity most often develop within the first several weeks of therapy and are reversible upon discontinuation of the drug. The reaction can recur within hours after rechallenge with a single dose of Azasan.

Adverse Effects 2,3
The principal and potentially serious toxic effects are hematologic and GI. 

The risks of secondary infection and neoplasia are also important. The frequency and severity of adverse reactions depend on the dose and duration, as well as on the patient's underlying disease or concomitant therapies. The incidence of hematologic toxicities and neoplasia encountered in groups of renal homograft recipients is significantly higher than that in rheumatoid arthritis patients.

	Incidence of Hematologic Toxicities and Neoplasia with Azathioprine 

	Toxicity  
	Renal homograft  
	Rheumatoid arthritis 

	Leukopenia  
	  
	 

	Any degree  
	> 50%  
	28% 

	< 2500/mm3  
	> 16%  
	5.3% 

	Infections  
	> 20%  
	< 1% 

	Neoplasia  
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	Lymphoma  
	> 0.5% 
	

	Others  
	> 2.8% 
	


11.8 cases per 1000 patient years of follow-up (one study).
Miscellaneous:

Skin rashes ([image: image2.png]


 2%), alopecia, fever, arthralgias, negative nitrogen balance (< 1%).

Drug Interactions 3,4
Use with Allopurinol: The principal pathway for detoxification of AZASAN is inhibited by allopurinol. Patients receiving AZASAN and allopurinol concomitantly should have a dose reduction of AZASAN, to approximately 1/3 to 1/4 the usual dose.

Use with Other Agents Affecting Myelopoiesis: Drugs which may affect leukocyte production, including co-trimoxazole, may lead to exaggerated leukopenia, especially in renal transplant recipients. 

Use with Angiotensin-Converting Enzyme Inhibitors: The use of angiotensin-converting enzyme inhibitors to control hypertension in patients on azathioprine has been reported to induce severe leukopenia.
Dosage and Administration 2,3

Renal homotransplantation:  The dose required to prevent rejection and minimize toxicity varies. Initial dose is usually 3 to 5 mg/kg/day, given as a single daily dose on the day of transplantation, and in a minority of cases, 1 to 3 days before transplantation. It is often initiated IV, with subsequent use of tablets (at the same dose level) after the postoperative period. Reserve IV administration for patients unable to tolerate oral medications. Maintenance levels are 1 to 3 mg/kg/day. Do not increase the dose to toxic levels because of threatened rejection. Discontinuation may be necessary for severe hematologic or other toxicity, even if homograft rejection may be a consequence.

Children: An initial dose of 3 to 5 mg/kg/day IV or orally followed by a maintenance dose of 1 to 3 mg/kg/day has been recommended.

Rheumatoid arthritis: Usually given daily. Initial dose is approximately 1 mg/kg (50 to 100 mg) given as a single dose or twice daily. The dose may be increased, beginning at 6 to 8 weeks and thereafter by steps at 4-week intervals, if there are no serious toxicities and if initial response is unsatisfactory. Use dose increments of 0.5 mg/kg/day, up to a maximum dose of 2.5 mg/kg/day.

Therapeutic response occurs after 6 to 8 weeks of treatment; an adequate trial should be a minimum of 12 weeks. Patients not improved after 12 weeks are refractory. Continue the drug in patients with clinical response, but monitor carefully, and attempt gradual dosage reduction to reduce risk of toxicity. Optimum duration of therapy has not been determined. Use the lowest effective dose for maintenance therapy; lower decrementally with changes of 0.5 mg/kg or approximately 25 mg/day every 4 weeks while other therapy is kept constant. Azathioprine can be discontinued abruptly, but delayed effects are possible.

Renal function impairment: Relatively oliguric patients, especially those with tubular necrosis in the immediate postcadaveric transplant period, may have delayed clearance of azathioprine or its metabolites. They may be particularly sensitive to this drug and may require lower doses.

Use with allopurinol:  Reduce dose of azathioprine to approximately 25% to 33% of the usual dose.

Cost Comparison 4 (at commonly used dosages)


	Product
	Dosage Form
	Strength
	Dosing Frequency*
	Cost per 

30-Days

	

	Azasan
	Tablet
	50mg
	Daily
	$39

	Azasan
	Tablet
	75mg
	Daily
	$88

	Azasan
	Tablet
	100mg
	Daily
	$118

	Imuran
	Tablet
	50mg
	Daily
	$64

	Azathioprine
	Tablet
	50mg
	Daily
	$39


*Dosing frequency used is for rheumatoid arthritis; Average Wholesale Price (AWP): Facts and Comparisons (Medi-Span), St. Louis, MO; April 2003. HFCA maximum allowable charge (MAC) is used for generic drugs when available.  Cost may vary depending on tablet strength combinations.  Costs rounded to the nearest dollar. 
Conclusion

Azathioprine is a proven and useful immunosuppressant agent that was once only available in a single, 50mg tablet dosage formulation. Recently, the Food and Drug Administration (FDA) approved two new dosage strength of azationprine: Azasan 75mg and 100mg tablets.  While these new strengths may provide physicians with more flexible dosage options the availability of 50mg generic azathioprine and the associated costs warrants continue prior authorization of Azasan.

Recommendation(s)

It is recommended that Azasan( (azathioprine) 75mg and 100mg tablets require prior authorization medication.
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Chronic imunosuppression with this purine antimetabolite increases risk of neoplasia in humans. Physicians using this drug should be very familiar with this risk as with the mutagenic potential to both men and women and with possible Hematologic toxicities.
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