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Name:

Abacavir sulfate

Synonym:
ZiagenTM (Glaxo-Welcome, Inc.)

Use:

· Appropriate indications:

In combination with other antiretroviral agents for the treatment of HIV-1 infection in both treatment-naïve and treatment-experienced patients.  Abacavir therapy may be considered in the following instances:

1. First-line as part of combination therapy in a HAART regimen in patients who do not have resistance to abacavir.

2. In treatment-naïve patients-

a.   As part of a triple nucleoside analogue combinations.

3. In patients with limited exposure to NRTIs-

a. As part of an intensification therapy in which patients receive abacavir in addition to their current antiretroviral regimen.

b. As part of a salvage regimen in patients who have virologically failed their current antiretroviral regimen.

c. As part of a switch regimen in which patients replace a protease inhibitor (PI) with abacavir to reverse PI-induced hypercholesterolemia.

4. In a situation requiring therapy with a nucleoside reverse transcriptase inhibitor (NRTI), as an alternative to didanosine, lamivudine, stavudine, zalcitabine or zidovudine.

· Inappropriate uses

1.
As monotherapy to treat HIV-1 infection.

2. Added on as a sole agent to a failing antiretroviral regimen. 

3. As part of a three-drug regimen with tenofovir and lamivudine.

Formulary Restriction:

Restricted to use and/or approval by the Infectious Diseases Service.

Drug Therapy Selection:

· Efficacy:

1. In treatment-naïve individuals, a triple nucleoside analogue combination consisting of abacavir + zidovudine + lamivudine had higher rates of virologic failure (HIV viral load >200 copies/mL after week 16) than did treatment groups consisting of efavirenz combined with either abacavir + lamivudine + zidovudine, or lamivudine + zidovudine.  This was true regardless of the baseline viral load being greater or less than 100,000 copies/mL.

2. In an earlier study of treatment-naïve subjects, a combination of abacavir + zidovudine + lamivudine achieved a rate of virologic suppression (<400 RNA copies/mL) comparable to that seen with the combination of indinavir + zidovudine + lamivudine.  In some analyses, however, viral load suppression to <50 RNA copies/mL occurred more frequently with the indinavir-containing regimen, particularly in subjects with baseline viral load greater than 100,000 copies/mL.

3. The Ziagen Optimal Regimen and Resistance Observational (ZORRO) cohort study identified 128 treatment-experienced subjects who added abacavir as a single agent to intensify a nonsuppressive regimen.  By week 16, the median reduction in HIV-1 RNA was 0.93 log10 copies/mL, and the increase in CD4+ cell count was 74 cells/mm3.  Serious adverse events occurred in 4 of the 128 subjects, and 10 experienced a suspected abacavir hypersensitivity reaction.

4. Abacavir has also been studied as a component of subsequent PI- and NNRTI-containing regimen in individuals with extensive antiretroviral experience.  Virologic response rates to abacavir-based salvage therapy were higher among subjects who had wild-type virus, or who had < 3-fold change in abacavir susceptibility by virtual phenotype, or who had 1-2 thymidine analogue mutations (TAMs: M41L, K70R, T215Y/F, K219Q/E) with or without M184V.  

5. Studies have evaluated whether replacing a PI in a combination regimen with abacavir could improve hyperlipidemia in patients with viral suppression (HIV-1 RNA level <50 copies/mL).  Although there were significant improvements in patients’ lipid profiles, there were mixed results with continued virologic suppression.  Subjects without preexisting resistance to nucleoside analogues were more likely to maintain virologic suppression after the switch.

6. A GlaxoSmithKline-sponsored clinical trial of therapy naïve adults with HIV found that once-daily three-drug combination with abacavir, lamivudine, and tenofovir was associated with a high rate of early virologic non-response.  The reason for treatment failure is not fully known; however, this combination cannot be recommended without further studies.
· Safety:

1. A hypersensitivity reaction has been observed in approximately 5% of patients enrolled in clinical trials. Factors predictive of abacavir hypersensitivity reaction are not well understood.  Hypersensitivity reactions are characterized by symptoms indicating multi-organ/body system involvement usually appearing within the first 6 weeks of treatment with abacavir, although they may occur at any time during therapy.  Signs and symptoms of hypersensitivity include: fever; skin rash; fatigue; and gastrointestinal symptoms such as nausea, vomiting, diarrhea, or abdominal pain.  Other signs and symptoms include malaise, lethargy, myalgia, myolysis, arthralgia, edema, pharyngitis, cough, dyspnea, headache, and paresthesia.  Physical findings associated with hypersensitivity reactions include lymphadenopathy, mucous membrane lesions (conjunctivitis and mouth ulcerations), and rash which is usually maculopapular or urticarial.  Rash occurs in approximately half of patients.    Laboratory abnormality include elevated liver function tests, increased creatinine phosphokinase or creatinine, and lymphopenia.  Anaphylaxis, liver failure, renal failure, hypotension and death have occurred in association with hypersensitivity reactions.  Abacavir should be discontinued as soon as a hypersensitivity reaction is first suspected, and patients should seek medical evaluation immediately. Patients experiencing this hypersensitivity reaction who were rechallenged with abacavir have had symptoms return within hours of the dose.  The recurrence of symptoms has been more severe than on initial presentation, and has lead to life-threatening hypotension and death.  Patients who develop a hypersensitivity reaction to abacavir should not be rechallenged.

2. Patients who have interrupted abacavir with no history of hypersensitivity are unlikely to experience hypersensitivity reactions after restarting treatment with abacavir.  However, several cases of severe or fatal hypersensitivity reactions have occurred in these individuals.  Thus, when interruption has occurred without suspected hypersensitivity reaction, abacavir should be reintroduced only with medical consultation and in the setting of readily accessible medical care.

3. There is evidence that nucleoside analogues may be associated with mitochondrial toxicity leading to potentially serious long-term side effects such as lactic acidosis and disorders of lipid metabolism.  Compared to other nucleoside analogues, abacavir appears to be the least potent inhibitor of mitochondrial DNA polymerase, but its effect in combination with other nucleoside analogues is unknown.

4. Hyperglycemia, disorders of lipid metabolism, and worsening of depression were observed in some study patients.  Leukopenia and agranulocytosis have been reported in patients receiving abacavir.  Pancreatitis was observed rarely in patients receiving abacavir with other antiretroviral agents.  Less frequent side effects include nausea or vomiting, diarrhea, loss of appetite, insomnia, fever, chills, headache, and fatigue.  Suspected Stevens-Johnson syndrome (SJS) was observed in clinical practice in patients receiving abacavir in combination with medications known to be associated with SJS.

· Contraindications:

1. Abacavir sulfate has been associated with fatal hypersensitivity reactions.  It should not be restarted following a hypersensitivity reaction to abacavir.  

2. Abacavir tablets and oral solution are contraindicated in patients with previously demonstrated hypersensitivity to any of the components of the products (see Safety).

· Warnings & Precautions:

1. Fatal hypersensitivity reactions have been associated with therapy with abacavir.  Patients developing signs and symptoms of hypersensitivity should discontinue abacavir as soon as a hypersensitivity reaction is first suspected, and should seek medical evaluation immediately.  To avoid a delay in diagnosis and minimize the risk of life-threatening hypersensitivity reaction, abacavir should be permanently discontinued if hypersensitivity cannot be ruled out, even when other diagnoses are possible (e.g. acute onset respiratory diseases, gastroenteritis, or reactions to other medications). Abacavir should not be restarted following a hypersensitivity reaction.   

2. Lactic acidosis and severe hepatomegaly with steatosis have been reported with the use of nucleoside analogues alone or in combination, including abacavir and other antiretrovirals.  These conditions are sometimes fatal.  The majority of cases have occurred in women.  Obesity and prolonged nucleoside exposure may be risk factors.  Although cases have been reported in patients with no known risk factors, caution should be exercised in any patient with known risk factors for liver disease.  Treatment with abacavir sulfate should be suspended in any patient who develops clinical or laboratory findings which suggest lactic acidosis or pronounced hepatoxicity.

3. Abacavir should not be added as a single agent when antiretroviral regimens are changed due to loss of virologic control.

4. Patients with prolonged prior nucleoside reverse transcriptase inhibitor (NRTI) exposure or who have HIV-1 isolates that contained multiple mutations conferring resistance to NRTIs may have limited response to abacavir.

5. Pregnancy Category C.  Abacavir should be used during pregnancy only if the potential benefits outweigh the risk.

6. Mothers should be instructed to not breastfeed if they are receiving abacavir because of both the potential for HIV transmission and the potential for serious adverse reactions in nursing infants. 

7. There is no known antidote for abacavir sulfate.  It is not known whether abacavir can be removed by peritoneal dialysis or hemodialysis.

Cost Comparison Chart:

	Drug regimen (Antiretroviral regimen containing: )
	Cost/30-day supply*
	Annual Cost

	Abacavir 300 mg BID
	$228.35
	$2,740.20

	Combivir( 1 Tablet BID
	$365.57
	$4,386.84

	Didanosine EC 400 mg QD
	$172.90
	$2,074.80

	Didanosine (buffered tablets) 200 mg BID
	$143.70 
	$1,724.40 

	Lamivudine 150 mg BID
	$172.06
	$2,064.72

	Lamivudine 300mg QD
	$183.57
	$2,202.84

	Stavudine 40 mg BID
	$179.48
	$2,153.76

	Tenofovir 300 mg QD
	$247.52
	$2,970.24

	Trizivir( 1 Tablet BID
	$593.92
	$7,127.04

	Zidovudine 300 mg BID
	$196.84
	$2,362.08


*AmerisourceBergen on-line, accessed 6/25/03

Dosing:

* A Medication Guide and Warning Card that provide information about recognition of hypersensitivity reactions should be dispensed with each new prescription and refill.

· Approved for use in adults at a dose of 300 mg twice daily in combination with other antiretroviral agents.

· In adolescents and pediatric patients 3 months to up to 16 years of age, the recommended dose is 8 mg/kg twice daily (up to a maximum of 300 mg twice daily) in combination with other antiretroviral agents.

· Abacavir may be taken with or without food.

· There are limited data to recommend a dosage of abacavir in patients with hepatic impairment.

Drug-Drug and Drug-Food Interactions:

· There are no significant effects of food on abacavir sulfate absorption and bioavailability.  

· Alcohol ingested during treatment with abacavir may result in a 41% increase in AUC and a 26% increase in half-life of abacavir due to competition for common metabolic pathways.  In males, abacavir had no effect on the pharmacokinetic properties of ethanol, so no clinically significant interaction is expected in men.  This interaction has not been studied in females.

· In human liver microsomes, abacavir did not significantly inhibit cytochromes P450 isoforms (2C9, 2D6, 3A4); therefore, it is unlikely that clinically important interactions will occur between abacavir and drugs metabolized through these pathways.

· Concomitant administration of abacavir and the protease inhibitor amprenavir, which is metabolized principally by the CYP3A4 isoenzyme, increases bioavailability and plasma concentrations of the latter.  Dosage adjustment is not required according to the amprenavir manufacturer.  Results of in vitro studies using some HIV protease inhibitors indicate that the antiretroviral effects of these drugs and abacavir are synergistic against HIV-1.

· No clinically relevant changes in the pharmacokinetics of abacavir occur with the addition of lamivudine or zidovudine or the combination of lamivudine and zidovudine.  Lamivudine exposure (AUC decreased 15%) and zidovudine exposure (AUC increased 10%) did not show clinically relevant changes with concurrent abacavir.

· In a study on HIV-infected subjects receiving methadone-maintenance therapy with concomitant high dose abacavir therapy, clearance of oral methadone increased by 22%.  However, dosage modification of methadone should not be required in most instances.

Recommended Monitoring:

· Patients should be monitored for signs and symptoms of hypersensitivity.  Fatal hypersensitivity reactions have been associated with therapy with abacavir.  Therapy with abacavir should not be restarted following a hypersensitivity reaction.

· Measurement of plasma HIV RNA levels (viral load) should be performed immediately prior to and again at 2-8 weeks after initiation of antiretroviral therapy.  This second time point allows the clinician to evaluate the initial effectiveness of therapy, since in most patients adherence to a regimen of potent antiretroviral agents should result in a large decrease (approximately 0.5 to 0.75 log10) in viral load by 2-8 weeks.  The viral load should continue to decline over the following weeks and in most individuals becomes below detectable levels by 12-16 weeks.  Once the patient is on therapy, HIV RNA testing should be repeated every 3-4 months to evaluate the continuing effectiveness of therapy.

· Elevated liver function tests, increased creatine phosphokinase or creatinine, and lymphopenia have been reported with administration of abacavir.  These lab parameters should be monitored appropriately.

Outcome Measures:

· Patients should be monitored for virologic response.  With optimal therapy viral levels in plasma at 24 weeks should be undetectable.  If HIV RNA remains detectable in plasma after 24 weeks of therapy, the plasma HIV RNA test should be repeated to confirm the result and a change in therapy should be considered.  

· Patients should be monitored for complaints of rash, development of hypersensitivity reaction, symptomatic lactic acidosis with severe hepatomegaly and steatosis.  Patients who develop a hypersensitivity reaction to abacavir should never be rechallenged.
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