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Drug Monograph

	Drug/Drug Class:
	Tyvaso (Treprostinil) Solution / Prostacyclin Analogue Agent
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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 2.9 mL ampule of Tyvaso contains 1.7 mg of Treprostinil.
Catalent Pharma Solutions, Woodstock, IL 60098 for United Therapeutics Corporation, Research Triangle Park, NC 27709.

	
	

	Summary of Findings:
	Tyvaso inhalation solution is a prostacyclin vasodilator that has demonstrated efficacy in the treatment of Pulmonary Arterial Hypertension (PAH) (WHO Group I) in patients with NYHA Class III symptoms, to increase walk distance.  In contrast to inhaled iloprost therapy, which necessitates 6 to 9 inhalation sessions per day, Tyvaso inhalation solution only requires 4 treatment sessions per day, due to its longer plasma half-life.  Post-marketing commitments for the manufacturer of Tyvaso inhalation solution include modification of certain aspects of the inhalation system, a usability analysis, and collection of pharmacokinetic data to verify expected dosing with the modified device.  In addition, the manufacturer has agreed to conduct a long-term observational study to evaluate the risk of oropharyngeal and pulmonary toxicities among patients using this product.  Treprostinil injection has been available to treat PAH since 2002. 

	
	

	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 
 Dose Optimization
	 FORMCHECKBOX 
 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
PAH is a life-threatening illness characterized by an increase in artery pressure and vascular resistance in the pulmonary circulation.  
Dosage Form(s) 1
Each 2.9 mL ampule of Tyvaso contains 1.7 mg of Treprostinil.
Manufacturer
Catalent Pharma Solutions, Woodstock, IL 60098 for United Therapeutics Corporation, Research Triangle Park, NC 27709.
Indication(s) 1
Tyvaso is indicated in the treatment of pulmonary arterial hypertension (WHO Group I) in patients with NYHA Class III symptoms, to increase walk distance.    
Clinical Efficacy1-9 (mechanism of action/pharmacology, comparative efficacy)
Tyvaso is a stable prostacyclin analogue with pharmacological actions similar to epoprostenol.  It has two major pharmacologic actions:  (1) direct vasodilation of pulmonary and systemic arterial vascular beds, and (2) inhibition of platelet aggregation.  The vasodilatory effects reduce right and left ventricular afterload and increase cardiac output and stroke volume.  The effect on heart rate varies with the dose, with low doses producing vagally mediated bradycardia and higher doses causing reflex tachycardia in response to direct vasodilation and hypotension.  Other studies indicate that Tyvaso causes a dose-related negative inotropic and lusitropic effect.
	
	TYVASO

	Protein binding
	91%

	Volume of distribution
	14 L/70 kg ideal body weight

	Metabolism
	Extensive oxidation and conjugation in liver via CYP2C8 to 5 inactive metabolites.

	Excretion
	Urine (79%) and Feces (13%)

	Half-life (terminal)
	4 hours


The approval of Tyvaso inhalation solution was primarily based upon a 12-week, randomized, double-blind, placebo-controlled clinical trial (TRIUMPH I) involving 235 patients with PAH.  The primary efficacy endpoint of the trial was the change in six-minute walk distance (6MWD) relative to baseline at 12 weeks.  6MWD was measured at peak exposure (between 10 and 60 minutes after dosing), and 3-5 hours after bosentan, or 0.5-2 hours after sildenafil.  Patients receiving Tyvaso inhalation solution had a placebo-corrected median change from baseline in peak 6MWD of 20 meters at Week 12 (p < 0.001).  Clinical comparisons between Tyvaso inhalation solution and iloprost solution for inhalation are not available. 
Clinical Studies

PULMONARY ARTERIAL HYPERTENSION
	Design
	Multicenter, randomized, double-blind, placebo-controlled, 12-week, clinical trial (n=235).

	Inclusion Criteria
	Clinically stable subjects with pulmonary arterial hypertension (WHO Group I), nearly all with NYHA Class III symptoms who were receiving either bosentan (an endothelin receptor antagonist) or sildenafil (a phosphodiesterase-5 inhibitor) for at least three months prior to study initiation.  Concomitant therapy also could have included anticoagulants, other vasodilators (e.g., calcium channel blockers), diuretics, oxygen and digitalis, but not a prostacyclin.

	Exclusion Criteria
	Not specified.

	Treatment Regimen
	Patients were administered either placebo or Tyvaso inhalation solution in four daily treatment sessions with a target dose of 9 breaths (54 mcg) per session over the course of the 12-week study.

	Results
	      Patients receiving Tyvaso inhalation solution had a placebo-corrected median change from baseline in peak 6MWD of 20 meters at Week 12 (p<0.001).

	Safety
	Not specified.


Contraindications1
· None
Warnings and Precautions1
· Safety and efficacy have not been established in patients with significant underlying lung disease (such as asthma or chronic obstructive pulmonary disease)
· In patients with low systemic arterial pressure, Tyvaso may cause symptomatic hypotension.

· Tyvaso may increase the risk of bleeding, particularly in patients receiving anticoagulants.

· Tyvaso dosage adjustments may be necessary if inhibitors or inducers of CYP2C8 are added or withdrawn.

· Hepatic or renal insufficiency may increase exposure and decrease tolerability.
Adverse Effects1
	Most common, >=4%
	Tyvaso
	Placebo

	Cough
	54%
	29%

	Headache
	41%
	23%

	Throat irritation, pharyngolaryngeal pain
	25%
	14%

	Nausea
	19%
	11%

	Flushing
	15%
	<1%

	Syncope
	6%
	<1%


Drug Interactions1
· Anticoagulants
· Antihypertensive agents

· CYP2C8 inhibitors or inducers

· Diuretics

· Vasodilators
Dosage and Administration1

USUAL DOSE  The initial dosage is 3 breaths (18 mcg) per treatment session.  If 3 breaths are not tolerated, reduce to 1 or 2 breaths.  Administer in 4 separate treatment sessions each day approximately four hours apart, during waking hours.  Dosage should be increased by an additional 3 breaths at approximately 1-2 week intervals, if tolerated.  Titrate to target maintenance dosage of 9 breaths or 54 mcg per treatment session as tolerated.  Use only with the Tyvaso Inhalation System.
Costs (at commonly used dosages)

COST (AWP)*

	GENERIC NAME
	BRAND NAME
	STRENGTH
	DOSE
	COST / DAY

	Treprostinil inhalation solution
	Tyvaso
	0.6 mg/mL (1.7 mg/2.9 mL ampule)
	1 ampule per day
	$ 480.00

	Iloprost solution for inhalation
	Ventavis
	10 mcg/mL (1 mL single-use ampule)
	6 ampules per day
	$446.40

	Iloprost solution for inhalation
	Ventavis
	20 mcg/mL (1 mL single-use ampule)
	6 ampules per day
	$232.56


*Average Wholesale Price (AWP)
Conclusion

Tyvaso inhalation solution is a prostacyclin vasodilator that has demonstrated efficacy in the treatment of PAH (WHO Group I) in patients with NYHA Class III symptoms, to increase walk distance.  In contrast to inhaled iloprost therapy, which necessitates 6 to 9 inhalation sessions per day, Tyvaso inhalation solution only requires 4 treatment sessions per day, due to its longer plasma half-life.  Post-marketing commitments for the manufacturer of Tyvaso inhalation solution include modification of certain aspects of the inhalation system, a usability analysis, and collection of pharmacokinetic data to verify expected dosing with the modified device.  In addition, the manufacturer has agreed to conduct a long-term observational study to evaluate the risk of oropharyngeal and pulmonary toxicities among patients using this product.  Treprostinil injection has been available to treat PAH since 2002. 
Recommendation

MO HealthNet recommends that this drug be given Open Access status.
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