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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 to prescribers, or require prior authorization for use. 

	
	

	Dosage Forms & Manufacturer:
	· Each 180 mcg single use, clear glass vial provides 1.0 mL containing 180 mcg peginterferon alfa-2a for sc injection

· Roche Pharmaceuticals (Hoffmann-La Roche, Inc.); Nutley, NJ

	
	

	Summary of Findings:
	Peginterferon alfa-2a (Pegasys() is a covalent conjugate of recombinant alfa-2a interferon with a single branched polyethylene glycol (PEG) chain that was recently approved by the FDA as monotherapy or in combinatiobn with oral ribavirin (Copegus() for the treatment of adults with chronic hepatitis C virus infection who have compensated liver disease and have not been previously treated with interferon alpha. Another long-acting interferon, PEG-Intron( (peginterferon alfa-2b by Schering-Plough) is also available and can also be used either as monotherapy or in combination with ribavirin. Both agents can be administered subcutaneously once weekly versus the thrice weekly administration regimen required for standard interferon alfa.

Peginterferon alfa-2a (Pegasys() should be made available on an open access basis since these agents are now considered the treatment of choice for hepatitis C.
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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 considered a prior authorization drug or not (open access). While prescription expenditures are increasing at double-digit rates, payors are evaluating ways to control these costs by influencing prescriber behavior and guide appropriate medication usage. This review will assist in the achievement o f 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

Peginterferon alfa-2a (Pegasys() is a covalent conjugate of recombinant alfa-2a interferon with a single branched polyethylene glycol (PEG) chain that was recently approved by the FDA as monotherapy or in combinatiobn with oral ribavirin (Copegus() for the treatment of adults with chronic hepatitis C virus infection who have compensated liver disease and have not been previously treated with interferon alpha.1 Another product, PEG-Intron( (peginterferon alfa-2b by Schering-Plough) was the first long-acting interferon approved by the FDA for the treatment of hepatitis C, and can also be used either as monotherapy or in combination with ribavirin. Pegylation of standard interferon gives it a higher molecular weight that results in prolongation of the half-life from a few hours to several days.2 The two forms of peginterferon currently on the market differ in the type of PEG molecule that is attached to the recombinant interferon molecule, but both can be administered subcutaneously once weekly versus the thrice weekly administration regimen required for standard interferon alfa.2 

Based on the results of several recent trials and recently revised National Institutes of Health (NIH) consensus guidelines, combination therapy with pegylated interferon and oral ribavirin is the now considered the treatment of choice for the management of chronic hepatitis C.3-5
Dosage Form(s)1
· Single dose vial: Each 180 mcg single use, clear glass vial provides 1.0 mL containing 180 mcg peginterferon alfa-2a for sc injection

· Monthly convenience pack: Four vials of peginterferon alfa-2a, 180 mcg single use, with 4 syringes and 8 alcohol swabs

Manufacturer

Roche Pharmaceuticals (Hoffmann-La Roche, Inc.); Nutley, NJ 07110-1199

Indication(s)1
Peginterferon alfa-2a (Pegasys(), alone or in combination with oral ribavirin, is indicated for the treatment of adults with chronic hepatitis C virus infection who have compensated liver disease and have not been previously treated with interferon alpha. Patients in whom efficacy was demonstrated included patients with compensated liver disease and histological evidence of cirrhosis (Child-Pugh class A).1
Clinical Efficacy (mechanism of action/pharmacology, comparative efficacy)
Mechanism of Action/Pharmacology1
Interferons bind to specific receptors on the cell surface, initiating intracellular signaling via a complex cascade of protein-protein interactions leading to rapid activation of gene transcription. Interferon-stimulated genes modulate many biological effects, including the inhibition of viral replication in infected cells, inhibition of cell proliferation, and immunomodulation. The clinical relevance of these in vitro activities is not known.

Comparative Efficacy

Three randomized, open-label, active-controlled clinical trials (two of which are published in peer-reviewed journals) assessed the safety and efficacy of monotherapy with peginterferon alfa-2a administered once weekly compared with standard interferon alfa-2a administered three times weekly.1,5,6 All patients were adults with compensated liver disease, detectable hepatits C virus (HCV), liver biopsy diagnosis of chronic hepatitis, and were previously untreated with interferon. Patients received treatment by subcutaneous injection for 48 weeks, then followed for an additional 24 weeks to assess the durability of response. While approximately 20% of patients in two of the studies had cirrhosis or bridging fibrosis,1,6 all patients in the third study had one or the other histological diagnosis.7 Pertinent results from these trials are summarized in Table 1. A sustained response was defined as undetectable HCV RNA and normalization of ALT on or after study week 68. In all 3 studies, treatment with peginterferon alfa-2a resulted in significantly more patients who experienced a sustained response compared with standard interferon alfa-2a.

Table 1. Response to monotherapy with peginterferon alfa-2a or standard interferon alfa-2a

	
	Study 1
	Study 2 1,6
	Study 3 1,7

	
	IFN alfa-2a 3MIU

(N=207)
	PEG-IFN alfa-2a 180 mcg

(N=208)
	DIFF*

(95% CI)
	IFN alfa-2a 6/3 MIU**

(N=261)
	PEG-IFN alfa-2a

180 mcg

(N=265)
	DIFF*

(95% CI)
	IFN alfa-2a 3 MIU

(N=86)
	PEG-IFN alfa-2a 180 mcg (N=87)
	DIFF*

(95% CI)

	Combined virologic and biologic sustained response
	11%
	24%
	13 (6, 20)
	17%
	35%
	18 (11,25)
	7%
	23%
	16

(6,26)

	Sustained virologic response
	11%
	26%
	15 (8, 23)
	19%
	38%
	19 (11,26)
	8%
	30%
	22 (11,33)


Adapted from References 1, 6, and 7.

IFN=interferon; PEG-IFN=peginterferon

*Percent difference in sustained response rates between peginterferon alfa-2a and standard interferon alfa-2a treatment

**Patients received standard interferon alfa-2a 6 MIU 3 times weekly x12 weeks followed by 3 MIU 3 times weekly x36 weeks.

The safety and efficacy of peginterferon alfa-2a in combination with oral ribavirin (Copegus() has also been assessed in two randomized, placebo-controlled trials, one of which has been published to date.4,8 Study design and methods for both were similar to those of the monotherapy trials. Approximately 20% of patients in both studies had compensated cirrhosis (Child-Pugh class A). Pertinent results are summarized in Tables 2 and 3.

In the study by Fried, et al., summarized in Table 2, peginterferon alfa-2a in combination with ribavirin resulted in a higher sustained virologic response (SVR; defined as undetectable HCV RNA 24 weeks after cessation of therapy) compared to peginterferon alfa-2a alone or the combination of standard interferon alfa-2a plus ribavirin. Patients with viral genotype 1 had lower response rates in all treatment groups, regardless of viral load. 

Table 2. Sustained virologic response to combination therapy4
	
	Standard IFN alfa-2b + RBV 1000 mg or 

1200 mg*
	PEG-IFN alfa-2a + placebo

N=224
	PEG-IFN alfa-2a  + RBV 

1000 mg or

1200 mg*

	All patients
	197/444 (44%)
	66/224 (29%)
	255/453 (56%)

	Genotype 1
	103/285 (36%)
	30/145 (21%)
	138/298 (46%)

	Genotypes 2-3
	88/145 (61%)
	31/69 (45%)
	106/140 (76%)


IFN=interferon; PEG-IFN=peginterferon; RBV=ribavirin

*RBV 1000 mg dose for weight <75 kg and 1200 mg dose for weight (75 kg

In a recent study not yet published in full, Hadniyannis et al.,8 stratified patients based on genotype and initial viral load, then randomized to treatment with 1 of 4 regimens using a constant doe of peginterferon alfa-2a (180 mcg subcutaneously once weekly) but varying the duration of therapy and dose of ribavirin: 1) 24 weeks with ribavirin 800 mg daily; 2) 24 weeks with ribavirin 1000 mg or 1200 mg (for body weight <75 kg / (75 kg); 3) 48 weeks with ribavrin 800 mg daily; or 4) 48 weeks with ribavirin 1000 mg or 1200 mg daily. In patients infected with HCV genotype 1, the highest rates of response were achieved in patients treated for 48 weeks with the higher dose of ribavirin (51%), regardless of viral load (Table 3). In patients with genotypes 2 and 3, SVR rates were excellent regardless of duration of therapy or ribavirin dose.

Table 3. Sustained virologic response with peginterferon alfa-2a as a function of genotype 1,2,4

	
	24 weeks of treatment
	48 weeks of treatment

	
	PEG-IFN alfa-2a  + RBV 800 mg

 (N=207)
	PEG-IFN alfa-2a  + RBV 1000 mg or 1200 mg* (N=280)
	PEG-IFN alfa-2a + RBV 800 mg

 (N=361)
	PEG-IFN alfa-2a  + RBV 1000 mg or 1200 mg* (N=436)

	Genotype 1
	29/101 (29%)
	48/118 (41%)
	99/250 (40%)
	138/271 (51%)

	Genotype 2-3
	79/96 (82%)
	116/144 (81%)
	75/99 (76%)
	117/153 (76%)


PEG-IFN = peginterferon; RBV=ribavirin

*1000 mg for body weight <75 kg; 1200 mg for body weight (75 kg)
The two forms of peginterferon (alfa-2a [Pegasys(] and alfa-2b [PEG-Intron(]) have not been compared directly in a clinical trial to date. However, the overall results from controlled trials with each of them suggest that they achieve a similar rate of SVR when used as monotherapy or in combination with ribavirin: 56 % vs. 54% overall, 76% to 82% vs. 82% in genotype 2 and 3, and 40% to 51% vs. 42% in genotype 1, for peginterferon alfa-2a and peginterferon alfa-2b, respectively, in combination with ribavirin (Tables 2-4).2-4, 8, 9  The apparently superior SVR rate in genotype 1 achieved with peginterferon alfa-2a plus ribavirin in the study by Hadniyannis et al.,8 (51%) supports a post-hoc analysis of the combination peginterferon alfa-2b plus ribavirin trial that suggested the insufficiency of lower ribavirin dose used in the latter (800 mg vs 1000 mg to 1200 mg used in trials with peginterferon alfa-2a) for the treatment of genotype 1 hepatitis C (Table 4).2, 3 

Table 4. SVR with peginterferon alfa-2b as a function of genotype 2, 3
	
	48 weeks of treatment

	
	PEG-IFN alfa-2b 1.5 mcg/kg/wk + RBV 800 mg

 (N=511)
	IFN alfa-2b + RBV 1000 mg

or 1200 mg* (N=505)

	All Patients
	54%
	47%

	Genotype 1
	42%
	33%

	Genotype 2-3
	82%
	79%


PEG-IFN = peginterferon; RBV=ribavirin

*1000 mg for body weight <75 kg; 1200 mg for body weight (75 kg)
Contraindications1
Peginterferon alfa-2a is contraindicated in patients with:

· hypersensitivity to the drug or any of its components

· autoimmune hepatitis

· hepatic decompensation (Child-Pugh class B and C) before or during treatment

Peginterferon alfa-2b shares the same contraindications.

Peginterferon alfa-2a is also contraindicated in neonates and infants because it contains benzyl alcohol, which is associated with an increased incidence of neurologic and other complications in these populations, that are sometimes fatal.

When used in combination with ribavirin, peginterferon alfa-2a is further contraindicated in patients with hypersensitivity to ribavirin, pregnant females, men whose female partners are pregnant, and patients with hemoglobinopathies (e.g., sickle-cell anemia).

Warnings1
Black Box Warning

Alpha interferons, including peginterferon alfa-2a and peginterferon alfa-2b may cause or aggravate fatal or life-threatening neuropsychiatric (e.g., suicide, depression, relapse of drug addiction), autoimmune (e.g., myositis, hepatitis, ITP, systemic lupus erythematosis), ischemic (e.g., hypertension, chest pain, myocardial infarction), and infectious disorders.

· Patients should be monitored closely with periodic clinical and laboratory evaluations.

· Therapy should be withdrawn in patients with persistently severe or worsening signs or symptoms of these conditions.

· In many, but not all cases, these disorders resolve after stopping the drug.

Other Warnings/Precautions

Other serious reactions to peginterferon alfa-2a include:

· Bone marrow suppression resulting in severe cytopenias

· Ribavirin may potentiate interferon-induced neutropenia and lymphopenia.

· CBC should be obtained at baseline and routinely during therapy.

· Dose should be modified or therapy held in the case of decreases in neutriphil and/or platelet count (see Dosage and Administration section).

· Induction or aggravation of hypothyroidism and hyperthyroidism, hyperglycemia, hypoglycemia, and diabetes mellitus 

· Induction or aggravation of dyspnea, pulmonary infiltrates, and other pulmonary disorders that may result in respiratory failure and or patient death

· Ulcerative and hemorrhagic/ischemic colitis, sometimes fatal, within 12 weeks of initiation of treatment

· Pancreatitis, sometimes fatal, that has occurred during treatment with alpha interferon and ribavirin

· Ophthalmologic disorders

· Eye examination should be done at baseline

The safety and efficacy of peginterferon alfa-2a alone or in combination with ribavirin for the treatment of hepatitis C have not been established in:

· Patients who have failed other alpha interferon therapy

· Liver or other organ transplant recipients

· Patients co-infected with HIV or hepatitis B

In patients with impaired renal function, signs and symptoms of toxicity should be monitored closely and doses adjusted accordingly.

Standard hematological and biochemical laboratory tests are recommended for all patients at baseline and routinely during therapy.

Ribavirin may cause significant adverse reactions as well, and product labeling for this agent should be consulted also before use of the combination of peginterferon alfa-2a plus ribavirin.

Adverse Effects1
In all studies, one or more serious adverse reactions occurred in 10% of patients receiving peginterferon alfa-2a alone or in combination with ribavirin. The most common life-threatening or fatal events induced or aggravated by peginterferon alfa-2a were depression, suicide, relapse of drug abuse/overdose, and bacterial infections; each occurred at a frequency of <1%.

Almost all patients experienced one or more adverse events. The most common were psychiatric reactions, including depression, irritability, anxiety, and flu-like symptoms such as fatigue, pyrexia, myalgia, headache and rigors.

Overall, 11% of patients receiving 48 weeks of therapy with peginterferon alfa-2a alone (7%) or in combination with ribavirin (10%) discontinued therapy. The most common reasons for discontinuation of therapy were psychiatric, flu-like syndrome, dermatologic, and gastrointestinal disorders. Dose modification in patients receiving combination therapy was most commonly required for neutropenia (20%) and thrombocytopenia (4%) for peginterferon alfa-2a and anemia (22%) for ribavirin.

Patients treated for 24 weeks with peginterferon alfa-2a and 800 mg ribavirin had lower incidence of serious adverse events (3% vs. 10%), Hgb <10 mg/dL (3% vs 15%), dose modification of peginterferon alfa-2a (30% vs. 36%) and ribavirin (19% vs. 38%) and of withdrawal from treatment (5% vs. 15%) compared to patients treated for 48 weeks with peginterferon alfa-2a and 1000 mg to 12000 mg ribavirin.

In a direct comparison to standard interferon alfa-2b, the adverse effect profile of peginterferon alfa-2a was similar overall, with some notable exceptions:4, 10
· Greater frequency of dose reduction for neutronpenia with peginterferon alfa-2a (20% vs. 5%)

· Lower frequency of depression with peginterferon alfa-2a (22% vs. 30%)

· Lower frequency (by (5%) of influenza-like symptoms, headaches, and alopecia with peginterferon alfa-2a.

Overall the adverse effect profile of peginterferon alfa-2a is very similar to that of peginterferon alfa-2b, in terms of nature, severity, and frequency.
Drug Interactions1

Peginterferon alfa-2a is associated with an inhibition of P450 1A2 and a 25% increase in theophylline AUC. Theophylline levels should be monitored during coadministration.

Dosage and Administration1

Monotherapy

The recommended dose of peginterferon alfa-2a monotherapy is 180 mcg (1.0 mL) once weekly for 48 weeks by subcutaneous administration in the abdomen or thigh.

Combination therapy with ribavirin

The recommended dose of peginterferon alfa-2a when used in combination with ribavirin is 180 mcg (1.0 mL) once weekly. The recommended dose of ribavirin and duration for the combination is based on viral genotype (Table 5).

The daily dose of ribavirin should be administered orally in two divided doses and taken with food to increase absorption. Dose should be individualized based on genotype, response to therapy, and tolerability of the regimen.

Table 5. Peginterferon and ribavirin dosing recommendations

	Genotype
	Peginterferon alfa-2a
	Ribavirin
	Duration

	Genotype 1, 4
	180 mcg
	<75 kg = 1000 mg

(75 kg = 1200 mg
	48 weeks

	Genotype 2, 3
	180 mcg
	800 mg
	24 weeks


Dose modifications

Detailed guidelines are included in the product labeling for dose modifications or discontinuation of peginterferon alfa-2a and/or ribavirin based on hematologic values (ANC, platelet and hemoglobin), level of renal or liver impairment, and severity of depression.

Cost Comparison11 
	Drug
	AWP per month

($)*

	Peginterferon alfa-2a (Pegasys() 180 mcg Kit
	1,455

	Peginterferon alfa-2b (PEG-Intron() 50mcg kit
	1,237

	Peginterferon alfa-2b (PEG-Intron() 80mcg kit
	1,299

	Peginterferon alfa-2b (PEG-Intron() 120mcg kit
	1,364

	Peginterferon alfa-2b (PEG-Intron() 150mcg kit
	1,432


*AWP: Facts & Comparisons (Medi-Span), St. Louis, MO; March 2003.  

Conclusion

Peginterferon alfa-2a (Pegasys() is a covalent conjugate of recombinant alfa-2a interferon with a single branched polyethylene glycol (PEG) chain that was recently approved by the FDA as monotherapy or in combinatiobn with oral ribavirin (Copegus() for the treatment of adults with chronic hepatitis C virus infection who have compensated liver disease and have not been previously treated with interferon alpha. Another product, PEG-Intron( (peginterferon alfa-2b by Schering-Plough) was the first long-acting interferon approved by the FDA for the treatment of hepatitis C, and can also be used either as monotherapy or in combination with ribavirin. Both agents can be administered subcutaneously once weekly versus the thrice weekly administration regimen required for standard interferon alfa.

According to the recently revised NIH consensus guidelines, combination therapy with pegylated interferon and oral ribavirin is the now considered the treatment of choice for the management of chronic hepatitis C. Both pegylated interferon products have demonstrated superior efficacy over standard interferon for the treatment of hepatitis C, with or without ribavirin. Furthermore, all studies indicate that the addition of ribavirin to peginterferon increases the SVR.

The two forms of peginterferon (alfa-2a [Pegasys(] and alfa-2b [PEG-Intron(]) have not been compared directly in a clinical trial to date. The overall results from controlled trials with each of them, however, suggest that they achieve a similar rate of SVR when used as monotherapy or in combination with ribavirin: 56 % vs. 54% overall, 76% to 82% vs. 82% in genotype 2 and 3, and 40% to 51% vs. 42% in genotype 1, for peginterferon alfa-2a and peginterferon alfa-2b, respectively, in combination with ribavirin. Furthermore, the adverse effect profiles of the two agents appear very similar as well, in terms of nature, severity, and frequency. The primary difference is in the dosing regimen, which is weight-based for peginterferon alfa-2b, and standardized for peginterferon alfa-2a at 180 mcg per dose.
Recommendation(s)

Peginterferon alfa-2a (Pegasys() it should be made available on an open access basis.
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