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Drug Monograph

	Drug/Drug Class:
	Noxafil (Posaconazole) Oral Suspension / Antifungal

	
	

	Prepared for:
	Missouri Medicaid

	Prepared by:
	ACS - Heritage Information Systems, Inc.
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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, require a clinical edit or require prior authorization for use. 

	
	

	Dosage Forms & Manufacturer:
	Each 5 mL of Noxafil contains 200 mg of Posaconazole. 
Patheon, Inc. Canada for Schering, Inc., Kenilworth, NJ 07033

	
	

	Summary of Findings:
	Posaconazole is a second-generation triazole antifungal agent that has demonstrated efficacy for the prophylaxis of invasive Aspergillus and Candida infections in severely immunocompromised patients.  It is the first and only antifungal agent approved for the prevention of IFI caused by Aspergillus species.  This new agent is the most broad-spectrum azole antifungal available to date, with activity against Candida species, including fluconazole-resistant isolates, and Aspergillus species.  Posaconazole has also demonstrated efficacy for oropharyngeal candidiasis, including cases that are refractory to itraconazole and/or fluconazole.  A new drug application for posaconazole for the treatment of certain refractory IFI received an approvable letter from the FDA in June of 2005, and is pending review of additional data.

	
	

	Status Recommendation:
	 FORMCHECKBOX 
 Prior Authorization (PA) Required

 FORMCHECKBOX 
 Clinical Edit
	 FORMCHECKBOX 
 Open Access

 FORMCHECKBOX 
 PDL Product

	
	
	

	Type of PA Criteria:
	 FORMCHECKBOX 
 Increased Risk of ADE

 FORMCHECKBOX 
 Appropriate Indications
	 FORMCHECKBOX 
 Non-Preferred Agent
 FORMCHECKBOX 
 PA Not Required


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, a clinical edit drug or an open access drug. 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 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
Patients who undergo hematopoietic stem cell transplant (HSCT) or chemotherapy for hematologic malignancies such as acute myelogenous leukemia (AML) or myelodysplastic syndromes (MDS) that develop an invasive fungal infection (IFI) have a mortality rate of 60-90%.  This new agent is the most broad-spectrum azole antifungal available to date, with activity against Candida species, including fluconazole-resistant isolates, and Aspergillus species.
Dosage Form(s) 1
Each 5 mL of Noxafil oral suspension contains 200 mg of Posaconazole.
Manufacturer
Patheon, Inc. Canada for Schering, Inc., Kenilworth, NJ 07033
Indication(s) 1
Noxafil is indicated for prophylaxis of invasive Aspergillus and Candida infections in patients, 13 years of age and older, who are at high risk of developing these infections due to being severely immunocompromised, such as hematopoietic stem cell transplant (HSCT) recipients with Graft versus Host disease (GVHD) or those with hematologic malignancies with prolonged neutropenia from chemotherapy.  Noxafil is also indicated in the treatment of oropharyngeal candidiasis, including oropharyngeal candidiasis refractory to itraconazole and/or fluconazole.
Clinical Efficacy1-7 (mechanism of action/pharmacology, comparative efficacy)
Posaconazole is a second-generation triazole antifungal agent that possesses structural similarities to itraconazole.  Like all azoles, posaconazole inhibits fungal ergosterol synthesis through inhibition of lanosterol 14-alpha demethylase.  Ergosterol is a major sterol of the fungi cell membrane and is required for both membrane integrity and for the functions of some cell membrane proteins.  Unlike fluconazole and voriconazole, posaconazole has an extended side chain and may be less susceptible to azole resistance. 
	
	NOXAFIL

	Protein binding
	> 98%

	Volume of distribution
	1.744 L

	Metabolism
	Circulates primarily as the parent compound in plasma.  Glucuronidation in liver to inactive metabolites.  No major circulating CYP450 mediated metabolites.

	Excretion
	Feces – 71%
Urine – 13%

	Half-life (mean)
	35 hours


The approval of posaconazole as prophylaxis for invasive fungal infections (IFI) was primarily based on two head-to-head randomized, controlled clinical trials involving more than 1,200 patients with severely compromised immune systems who were at high risk for these infections.  Clinical efficacy in these studies represented a composite endpoint of breakthrough invasive fungal infections (IFI), mortality, or treatment with systemic antifungal therapy.  Study results showed that the clinical failure rate of posaconazole (33%) was similar to fluconazole (37%) in Study 1.  In Study 2, the clinical failure rate was 27% in posaconazole patients compared to 42% for patients treated with fluconazole or itraconazole.  The approval of posaconazole for the treatment of oropharyngeal candidiasis (OPC) was based on one randomized, controlled, comparative trial with fluconazole, and a second non-comparative trial in HIV-infected patients who were refractory to treatment with fluconazole or itraconazole.  Posaconazole was equivalent to fluconazole in clinical success and relapse rates, with 91.7% or 92.5% (clinical success) and 29% or 35.1% (relapse) for posaconazole and fluconazole, respectively.  The mycological eradication and relapse rates were also similar for the two treatment arms.  In HIV-infected patients with refractory oropharyngeal candidiasis, the clinical success rate after 4 weeks of posaconazole was 74.2% (66/89).
Clinical Studies

INVASIVE FUNGAL INFECTIONS – FLUCONAZOLE COMPARISON
	Design
	Randomized, double-blind, comparator clinical trial (N=600).

	Inclusion Criteria
	HSCT recipients with GVHD.

	Exclusion Criteria
	Not specified.

	Treatment Regimen
	Patients were randomized to receive posaconazole oral suspension (200 mg TID) or fluconazole capsules (400 mg QD) for a mean duration of 77-80 days.

	Results
	Clinical failure rates while on therapy plus 7 days post-randomization were 17% and 18% for patients receiving posaconazole and fluconazole, respectively.  Through 16 weeks, clinical failure rates were 33% and 37% in the same groups (95% CI; -11.5%,3.7%).  All cause mortality was also similar at 16 weeks for both treatment arms with rates of 19% and 20% for posaconazole and fluconazole, respectively.  In this study, posaconazole demonstrated a reduction in proven/probable IFI at 16 weeks compared to fluconazole (5% vs. 9%), a reduction in breakthrough Aspergillus infections at 16 weeks compared to fluconazole (2% vs. 7%), and a decreased IFI-related mortality at 16 weeks compared to fluconazole (3% vs. 5%).

	Safety
	Not specified.


INVASIVE FUNGAL INFECTIONS – FLUCONAZOLE, ITRACONAZOLE COMPARISON
	Design
	Randomized, open-label, comparator clinical trial (N=602)

	Inclusion Criteria
	Neutropenic patients who were receiving cytotoxic chemotherapy for AML or MDS.

	Exclusion Criteria
	Not specified.

	Treatment Regimen
	Patients were randomized to receive posaconazole oral suspension (200mg TID), fluconazole oral suspension (400 mg QD) or itraconazole oral solution (200 mg BID) for a mean duration of 25-29 days.

	Results
	Clinical failure rates while on therapy plus 7 days post-randomization were 27% and 42% for patients receiving posaconazole and fluconazole or itraconazole, respectively (95% CI; -22.9%, 7.8%).  Through 100 days post-randomization, clinical failure rates were 52% and 64% in these same groups.  All cause mortality was lower at 100 days for posaconazole patients (14%) compared to fluconazole or itraconazole patients (21%).  In this study, posaconazole demonstrated a reduction in proven/probable IFIs at 7 days compared to fluconazole or itraconazole (2% vs. 8%), and a reduction in breakthrough Aspergillus infections at 7 days compared to fluconazole or itraconazole (1% vs. 7%).

	Safety
	Not specified.


OROPHARYNGEAL CANDIDIASIS – FLUCONAZOLE COMPARISON
	Design
	Randomized, controlled, evaluator-blinded, comparator clinical trial (N=329)

	Inclusion Criteria
	HIV-infected patients with oropharyngeal candidiasis (Positive oral swish culture).

	Exclusion Criteria
	Not specified.

	Treatment Regimen
	Patients were randomized to posaconazole or fluconazole oral suspension, and both were given as 100 mg BID on day 1 followed by 100 mg QD for 13 days.

	Results
	Clinical success at Day 14 (complete or partial resolution of all ulcers and/or plaques and symptoms) was 91.7% for posaconazole and 92.5% for fluconazole.  Clinical relapse rates 4 weeks after the end of therapy were 29% and 35.1% for posaconazole and fluconazole, respectively.  Mycological eradication rates at Day 14 were similar for the two groups, posaconazole 52.1% and fluconazole 50%, as were the mycological relapse rates 4 weeks after the end of therapy, 55.6% and 63.7%, respectively. 

	Safety
	Not specified.


Contraindications1
· Hypersensitivity to any product components.
· Co-administration with ergot alkaloids.
· Co-administration with the CYP3A4 substrates terfenadine, astemizole, cisapride, pimozide, halofantrine, or quinidine (QTC prolongation and rare occurrences of torsade de pointes).
Warnings and Precautions1
· Caution should be used when prescribing posaconazole to patients with hypersensitivity to other azoles.
· In clinical trials, there were infrequent elevations in liver function tests.  Rarely, more severe hepatic reactions including cholestasis or hepatic failure including fatalities were reported in patients with serious underlying medical conditions during treatment with posaconazole.  Hepatic function should be monitored at the start of and during the course of therapy.
· Cases of elevated cyclosporine levels, resulting in rare serious adverse effects, including nephrotoxicity and leukoencephalopathy, and death were reported in clinical efficacy studies.  Dose reduction and more frequent clinical monitoring of cyclosporine, tacrolimus, and sirolimus should be performed when therapy is initiated.
Adverse Effects1
	
	POSACONAZOLE
	FLUCONAZOLE
	ITRACONAZOLE

	Most Common, >=5%
	
	
	

	Fever
	45%
	47%
	55%

	Diarrhea
	42%
	39%
	60%

	Nausea
	38%
	37%
	52%

	Hypokalemia
	30%
	26%
	52%

	Vomiting
	29%
	32%
	41%

	Thrombocytopenia
	29%
	27%
	34%

	Headache
	28%
	26%
	40%

	Abdominal pain
	27%
	27%
	36%

	Anemia
	25%
	23%
	28%

	Coughing
	24%
	24%
	24%

	Neutropenia
	23%
	23%
	40%

	Constipation
	21%
	17%
	17%

	Rigors
	20%
	16%
	29%

	Febrile neutropenia
	20%
	16%
	40%

	Dyspnea
	20%
	22%
	26%

	Rash
	19%
	18%
	43%

	Hypertension
	18%
	16%
	5%

	Bacteremia
	18%
	18%
	28%

	Hypomagnesemia
	18%
	16%
	19%

	Mucositis
	17%
	13%
	26%

	Insomnia
	17%
	17%
	19%

	Fatigue
	17%
	18%
	9%

	Musculoskeletal pain
	16%
	15%
	16%

	Herpes simplex
	15%
	11%
	17%

	Edema, legs
	15%
	12%
	19%

	Anorexia
	15%
	17%
	28%

	Cytomegalovirus infection
	14%
	13%
	0%

	Epistaxis
	14%
	14%
	21%

	Hypotension
	14%
	15%
	17%

	Tachycardia
	12%
	14%
	5%

	Pharyngitis
	12%
	11%
	21%

	Arthralgia
	11%
	12%
	9%

	Petechiae
	11%
	10%
	16%

	Pruritus
	11%
	12%
	19%

	Hyperglycemia
	11%
	14%
	3%

	Dizziness
	11%
	10%
	9%

	Vaginal hemorrhage
	10%
	9%
	12%

	Dyspepsia
	10%
	9%
	10%

	Bilirubinemia
	10%
	9%
	19%

	Back pain
	10%
	12%
	7%


Drug Interactions1
· Astemizole
· Calcium channel blockers: amlodipine, diltiazem, felodipine, nifedipine, verapamil.
· Cimetidine

· Cisapride

· Cyclosporine

· Ergot alkaloids

· Halofantrine

· Midazolam

· Phenytoin

· Pimozide

· Quinidine

· Rifabutin

· Sirolimus

· Statins: atorvastatin, lovastatin, simvastatin

· Tacrolimus

· Terfenadine

· Vinca alkaloids: vinblastine, vincristine, vinorelbine
Dosage and Administration1

USUAL DOSE 
· Invasive fungal infection prophylaxis: 200 mg (5 mL) PO TID with a ful meal or with a liquid nutritional supplement in patients who cannot eat a ful meal.  Duration of therapy is based on recovery from neutropenia or immunosupression.

· Oropharyngeal candidiasis: First day 100 mg (2.5 mL) PO BID, then 100 mg QD for 13 days.

· Oropharyngeal candidiasis refractory to itraconazole or fluconazole: 400 mg (10 mL) PO BID.  Duration of therapy is based on severity of patient’s underlying disease and clinical response.
Costs (at commonly used dosages)

COST (AWP)*

	GENERIC NAME
	BRAND NAME
	DOSE
	COST / 7 DAYS

	Posaconazole Oral Suspension
	Noxafil
	200 mg PO TID
	$ 576.00

	Fluconazole Oral Suspension
	Generic
	400 mg PO QD
	$ 260.08

	Itraconazole Oral Solution
	Sporanox
	200 mg PO BID
	$ 298.96


*The Average Wholesale Price (AWP) as published by Thomson Healthcare may be the manufacturer’s suggested AWP, may be calculated based on a markup specified by the manufacturer or may be an amount calculated by Thomson Healthcare applying a standard markup.  The AWP does not necessarily reflect the actual AWP charged by a wholesaler.  Please refer to the AWP Policy, available at http://www.micromedex.com/products/redbook/awp for more information on the published AWP Information
Conclusion

Posaconazole is a second-generation triazole antifungal agent that has demonstrated efficacy for the prophylaxis of invasive Aspergillus and Candida infections in severely immunocompromised patients.  It is the first and only antifungal agent approved for the prevention of IFI caused by Aspergillus species.  Patients who undergo HSCT or chemotherapy for hematologic malignancies such as AML or MDS that develop IFI have a mortality rate of 60-90%.  This new agent is the most broad-spectrum azole antifungal available to date, with activity against Candida species, including fluconazole-resistant isolates, and Aspergillus species.  Posaconazole has also demonstrated efficacy for oropharyngeal candidiasis, including cases that are refractory to itraconazole and/or fluconazole.  A new drug application for posaconazole for the treatment of certain refractory IFI received an approvable letter from the FDA in June of 2005, and is pending review of additional data.
Recommendation

This drug is being reviewed for inclusion in the state specific Preferred Drug List.
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