VISN 21 DRUG USE CRITERIA FOR AMPRENAVIR

November 2003

Name:

Amprenavir

Synonym:
Agenerase( (Glaxo Wellcome Inc.)

Use:

( Appropriate Use:


In combination with other antiretroviral agents for the treatment of HIV-1 infection.  Amprenavir may be considered in two instances:

1. As a component of a salvage regimen in patients failing their current antiretroviral therapy.

2. In any situation requiring therapy with a protease inhibitor, if patients are intolerant to other available protease inhibitors.

( Inappropriate Uses:

1. As monotherapy to treat HIV-1 infection.

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

3. In a medication regimen containing rifampin.

Formulary Restrictions:
( Restricted to use and/or approval by the Infectious Disease Service.

Drug Therapy Selection:
( Efficacy:

1. Treatment of antiretroviral-naïve patients with triple combination therapy with amprenavir (1200mg bid) and 2 NRTIs (lamivudine and zidovudine) was more effective than dual NRTI therapy.  After 48 weeks of treatment, plasma HIV viral load was undetectable (<400 copies/ml) in significantly more patients receiving the amprenavir-containing arm than those receiving dual NRTI therapy (41% vs. 3%, intent-to-treat analysis).  

2. A randomized, nonblind trial compared amprenavir versus indinavir, each with 2 NRTIs (most commonly stavudine and lamivudine or stavudine and didanosine) in 504 antiretroviral-experienced but protease inhibitor-naïve patients.  Intent-to treat analysis of 48 weeks data showed a plasma HIV viral load <400 copies/ml in 30% of amprenavir recipients and 46% for the indinavir recipients (statistical data not reported).   

3. CNAA207 is an ongoing, single-arm, salvage therapy study of subjects who had been heavily pretreated with antiretroviral agents (median number of prior protease inhibitors and NRTIs were 3 and 4, respectively).  At week 48, only 23% of patients treated with amprenavir/abacavir/efavirenz had plasma HIV-1 RNA <400 copies/ml.  

4. A 24 week, multicenter, open-label clinical trial in which antiretroviral therapy-naïve and experienced HIV-1-infected adults were randomized 3:1 to receive either amprenavir 600mg with ritonavir BID or amprenavir 1200mg BID, in combination with (2 non-protease inhibitor antiretroviral drugs. At week 24, significantly more patients in the APV600/RTV arm than the APV1200 arm achieved HIV-1 RNA <50 copies/ml (36% vs. 21%, p-0.039). APV600/RTV proved to be a better therapeutic option for antiretroviral experienced and naïve patients.

5. In Phase II clinical trial, amprenavir (1200mg), abacavir (300mg), and ZDV/3TC (300mg/150mg) were studied as a combination therapy. 27 newly diagnosed patients and 12 chronically HIV-1 infected subjects were included. At week 48 HIV-1 RNA levels were <500 copies/ml in 100% of study subjects, and <50 copies/ml in 80% of chronically infected and 100% of newly infected patients.This regimen proved to be effective in viral suppression and increase in CD4+ cells. Patients intolerance and pill burden may limit the efficacy of this combination. 

· Resistance:

1. HIV-1 isolates with some resistance to amprenavir have been selected in vitro and have also been obtained from patients
treated with amprenavir. Genotypic analysis of these isolates showed mutations in the HIV-1 protease gene resulting in amino acid substitutions at positions M46I/L, I47V, I50V, I54L/V and I84V. The I50V mutation is associated with 2- to 3-fold resistance to amprenavir. The triple mutation M46I/I47V/I50V has been associated with a 20-fold reduction in susceptibility to amprenavir.

2. Five of 15 amprenavir-resistant isolates exhibited 4- to 8-fold decrease in susceptibility to ritonavir.  However, amprenavir-resistant isolates were susceptible to either indinavir or saquinavir.

( Safety:

1. Twenty-eight percent (28%) of patients developed a skin rash which was usually maculopapular and of mild to moderate intensity.  Rashes had a median onset of 11 days after amprenavir initiation and a median duration of 10 days.  In some patients with mild to moderate rash, amprenavir dosing was often continued without interruption; if interrupted, reintroduction of amprenavir generally did not result in rash recurrence.  Severe or life-threatening rash, including Stevens-Johnson syndrome, occurred in 1% of amprenavir treated patients.

2. Other adverse events associated with amprenavir were generally mild to moderate in intensity, and transient in nature. The most frequently reported adverse reactions were nausea (51%), diarrhea (37%), perioral paresthesia (25%), headache (24%), fatigue (23%), and vomiting (23%).  The most common treatment limiting adverse events were gastrointestinal events and rash which led to study discontinuation in 11% and 3%, respectively.

3. Studies of lipid biochemistry have suggested that amprenavir may be less likely than other protease inhibitors to be associated with lipodystrophy.  However, it is still too early to evaluate how amprenavir will compare to other protease inhibitors with respect to this toxicity.  There have only been a few reports of clinical manifestations of lipodystrophy with amprenavir (i.e. peripheral wasting, central adiposity and 'buffalo hump') and the incidence of related laboratory abnormalities such as hypertriglyceridaemia (>750 mg/dl; >8.5mmol/L), hyperglycemia (>250 mg/dl; >13.9 mmol/L), and hypercholesterolemia (>320 mg/dl; >8.3 mmol/L) was low in a pooled analysis of 455 amprenavir treated patients.

( Contraindications:

1. In patients with previously demonstrated, clinically significant hypersensitivity to any of its components.

2. Due to the risk of toxicity from the high concentration of propylene glycol in the oral formulation, it is contraindicated in children <4 years of age, pregnant women, patients with hepatic or renal impairment, and patients receiving disulfiram or metronidazole.

3. Coadministration with drugs metabolized by CYP3A4 that are associated with serious and/or life threatening events with high serum concentrations (see drug-drug interactions below).

( Warnings and Precautions:

1. Amprenavir is a sulfonamide; therefore, patients with a known sulfonamide allergy should be treated with caution due to the potential for cross-sensitivity.

2. Available formulations of amprenavir provide high daily doses of vitamin E.  The effects of long-term, high-dose vitamin E administration in humans are not well characterized, and patients should be advised to avoid supplemental vitamin E.

3. Resistance develops quickly when antiretroviral agents are used as monotherapy; therefore, amprenavir should not be used as a single agent to treat HIV or added on as a sole agent to a virologically failing regimen.

4. The usual precautions observed with protease inhibitor therapy should also be observed during amprenavir therapy: acute hemolytic anemia, new onset diabetes mellitus, exacerbation of pre-existing diabetes mellitus, hyperglycemia, dyslipidemia, spontaneous bleeding in hemophiliacs, and lipodystrophy.

5. Pregnancy Category C.  Use in pregnancy only if the potential benefit justifies the potential risk to the fetus. The Centers for Disease Control and Prevention recommend that HIV-infected mothers not breastfeed their infants, and mothers should be instructed to refrain from breastfeeding if they are receiving amprenavir.

Comparative Cost:
	Drug Regimen (Antiretroviral regimen containing:)


	Monthly Cost
	Annual Cost

	Amprenavir (Agenerase() 1200 mg BID
	 $394.60
	 $4,735.20

	Nelfinavir (Viracept() 1250 BID
	 $ 411.33
	 $ 4,935.96 

	Kaletra( (Lopinavir/Ritonavir) 400mg/100mg BID
	 $ 348.81
	 $ 4,185.72

	Atazanavir (Reyataz)
	$480.00
	$5,760

	Indinavir (Crixivan() 800 mg Q8H
	 $279.82
	 $3,357.84

	Ritonavir (Norvir() 600 mg Q12H 
	 $396.42
	 $4,757.04

	Saquinavir soft gel capsule (Fortovase() 1200 mg TID
	 $ 374.91
	 $ 4,498.92


Duplicative Therapy:
( Indinavir

( Nelfinavir

( Kaletra( (Lopinavir/Ritonavir)

( Ritonavir

( Saquinavir

· Atazanavir

· Fosamprenavir

Dosing:

( Approved for use in adults and children greater than 13 years of age (and weighing >50 kg) at a dose of 1200 mg orally twice daily

   (requires taking eight of the 150 mg capsules twice daily, totaling 16 capsules per day).

· If amprenavir and ritonavir are used in combination, the recommended dosage regimens are: Amprenavir 1200mg with ritonavir 200mg once daily, or amprenavir 600mg with ritonavir 100mg twice daily.

( Amprenavir oral solution is 14% less bioavailable compared to the oral capsules and the doses are not interchangeable on a milligram per

   milligram basis.  Therefore, a corresponding 14% higher dose of the oral solution compared to the oral capsules is required.

( For children weighing less than 50 kg and greater than or equal to 4 years of age, the recommended dose of both amprenavir capsules

   and oral solution is determined based upon a sliding scale using weight.

( Amprenavir may be taken with or without food; however, a high fat meal should be avoided. High-fat meal decreases blood concentration curve 21%.

( Dosage adjustment is required in patients with moderate to severe hepatic impairment: patients with a Child-Pugh score ranging from 5 to

   8 should receive a reduced dose of the capsules of 450 mg twice daily, and patients with a Child-Pugh score ranging from 9 to 12 should

   receive a reduced dose of the capsules of 300 mg twice daily.

( The impact of renal impairment on amprenavir elimination is expected to be minimal.

Drug-Drug and Drug-Food Interactions:
( Amprenavir is both a substrate and an inhibitor of CYP3A4 (inhibiting ability: ritonavir >> indinavir = amprenavir).  Medications that are

   substrates (e.g. diazepam, simvastatin), inhibitors (e.g. delavirdine, itraconazole, cimetidine), or inducers (e.g. phenobarbital,

   phenytoin, carbamazepine) of CYP3A4 have the potential to interact with amprenavir.  

( With respect to other antiretrovirals: 1) concomitant saquinavir-amprenavir therapy decreases the amprenavir AUC by 32% and the

   saquinavir AUC by 19%; 2) combination indinavir-amprenavir therapy increases the amprenavir AUC by 33% and decreases the

   indinavir AUC by 38%; 3) concomitant nelfinavir-amprenavir therapy increases the nelfinavir AUC by 15%; and 4) combination

   efavirenz-amprenavir therapy decreases the amprenavir AUC by 36%.  Specific dose adjustment recommendations have not been made.  

( With respect to agents used for the treatment of opportunistic infections: 1) rifampin decreases the amprenavir AUC by approximately 90% and should not be used concurrently; 2) the rifabutin AUC increases by 193% and the dose of rifabutin should be reduced in half (150 mg/day) while the complete blood count is monitored for neutropenia; 3) clarithromycin increases the amprenavir AUC by 18%; and 4) concomitant ketoconazole-amprenavir therapy increases the amprenavir AUC by 31% and the ketoconazole AUC by 44%.

( Amprenavir should not be coadministered with astemizole, bepridil, cisapride, dihydroergotamine, ergotamine, ergonovine, methylergonovine, pimozide, midazolam, terfenadine, or triazolam due to the potential for serious or life-threatening adverse events.  Serious and/or life-threatening drug interactions could also occur with amiodarone, lidocaine, tricyclic antidepressants, quinidine, and warfarin; concentration monitoring of these agents (PT/INR monitoring for warfarin therapy) is recommended.  

· If amprenavir is administered with ritonavir, the antiarrhythmic agents flecainide and propafenone are also contraindicated.

( Particular caution should be used when prescribing sildenafil in patients receiving amprenavir because of the potential for elevated

   sildenafil levels and increased risk for adverse events (hypotension, visual changes, priapism).  Sildenafil may be used with caution at reduced doses of 25mg every 48 hours with increased monitoring for adverse events.

( The efficacy of hormonal contraceptives may be reduced in patients receiving amprenavir, and alternate or additional barrier

   contraceptive methods are recommended for women of childbearing age.  

( It is recommended that administration of antacids (and didanosine secondary to the antacid content) be separated from amprenavir by

   at least 1 hour.  Amprenavir is formulated with vitamin E to enhance bioavailability.  Supplemental vitamin E should be avoided and

   warfarin should be used cautiously due to the hypoprothrombinemic effects of high doses of vitamin E.  

( Amprenavir should not be administered with a high fat (>67 grams) meal since absorption is decreased (21% decrease in AUC).

· Administration of amprenavir and methadone may decrease methadone levels. 

· Amprenavir and St. John’s Wort are known to cause decreased amprenavir levels.

· Amprenavir should not be co-administered with lovastatin or simvastatin.  Atorvastatin may be used at the lowest possible dose with careful monitoring.  Alternatively, pravastatin or fluvastatin may be considered due to lack of CYP3A4 drug interactions.

Recommended Monitoring:

(  Plasma HIV-1 RNA levels and CD4 count should be monitored in patients treated with amprenavir to assess for efficacy.

(  Signs and symptoms of AIDS and/or opportunistic infections should be monitored.

(  Patients should be monitored for the occurrence of adverse effects, especially: skin rashes (including Stevens Johnson syndrome),

    gastrointestinal symptoms (including nausea, vomiting, and diarrhea), perioral paresthesias, headache, and fatigue.

(  Patients should be observed for the occurrence of adverse effects specific to protease inhibitor therapy including acute hemolytic anemia,

    new onset diabetes mellitus, exacerbation of pre-existing diabetes mellitus, hyperglycemia, dyslipidemia, spontaneous bleeding in

    hemophiliacs, and lipodystrophy.

(  Patients with a known sulfonamide allergy should be treated with caution and observed closely due to the potential for cross-sensitivity.

Outcome Measures:

(  Therapeutic:

1. Undetectable (or decreases in) plasma HIV-1 RNA levels and increasing or consistent CD4 count. 

2. Signs and symptoms of AIDS, opportunistic infections, and/or mortality from HIV related illnesses.

( Safety/Adverse Effect:

1.
Incidence of adverse effects, especially: skin rashes (including Stevens Johnson syndrome), gastrointestinal symptoms (including nausea, vomiting, and diarrhea), perioral paresthesias, headache, and fatigue. 

2.
Incidence of the usual precautions observed during protease inhibitor therapy including acute hemolytic anemia, new onset diabetes mellitus, exacerbation of pre-existing diabetes mellitus, hyperglycemia, dyslipidemia, spontaneous bleeding in hemophiliacs, and lipodystrophy. 

3.
Patients with a known sulfonamide allergy should be treated with caution and observed closely due to the potential for cross-sensitivity. 
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