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The Applicant submitted three clinical studies. These include: i) a single dose-escalation Study 
MKC-475-001 in healthy subjects, ii) an open-label Study TIP-PH-101, assessing safety and 
tolerability of proposed treprostinil inhalation powder (TYVASO DPI) in subjects with PAH 
currently using inhaled liquid formulation (TYVASO®), and iii) a relative bioavailability and 
bioequivalence (BA/BE) study TIP-PH-102 between TYVASO DPI and TYVASO® in healthy 
subjects. The safety data (though limited) from the single and multiple dose studies did not indicate 
any notable difference in respiratory adverse events (AEs) between proposed treprostinil inhalation 
powder and TYVASO®. Given that the clinical use of proposed treprostinil inhalation powder 
involves titration to therapeutic goal, the higher Cmax level of treprostinil inhalation powder in the 
context of comparable overall AUC (except the modest deviation at the lowest tested dose) does not 
appear to be clinically relevant. In conclusion, the Clinical Pharmacology review team has made 
approval recommendation for this NDA.  

 
7.    Clinical 
 

  The proposed indication for treprostinil inhalation powder formulation (TYVASO DPI) is identical 
to inhaled liquid formulation (TYVASO®), specifically for the treatment of WHO group I PAH 
and WHO group III PH-ILD to improve exercise capacity. As concluded by the clinical review 
team, substantial evidence of effectiveness for the proposed treprostinil inhalation powder 
(TYVASO DPI) has been previously concluded based on the liquid formulation (TYVASO®) in 
the 12-week, placebo-controlled TRIUMPH I study of 235 patients with WHO group I PAH, and in 
the 16-week, placebo-controlled INCREASE study of 326 patients with WHO group III PH-ILD, 
where treated patients had increased exercise capacity as measured by 6-minute walk test distance 
compared to placebo. In the BREEZE study included in this submission, patients on a stable 
regimen of inhaled liquid treprostinil were transitioned to an approximate corresponding dose of 
open-label inhaled treprostinil powder (TYVASO-DPI) and followed initially for 3 weeks. The 
switch from inhaled Treprostinil liquid to the inhaled powder formulation was not associated with a 
decrement in exercise capacity as measured by the 6-minute walk test distance. 

 
Fumaryl diketopiperazine (FDKP), an excipient of TYVASO DPI™ also present in the approved 
human insulin powder (AFREZZA®) formulation, was comprehensively evaluated as a potential 
etiology of acute bronchospasm listed as a black-box warning for patients with chronic lung disease 
in the AFREZZA® label. However, the labelled black box warning does not specify whether the 
excipient or drug product may be responsible for concern for increased risk of bronchospasm. 
Pulmonary function testing did not implicate the excipient as a major cause of pulmonary 
dysfunction during the evaluation of that product. In addition, no reports of serious bronchospasm 
were identified during the 3-year assessment for the Risk Evaluation and Mitigation Strategy 
(REMS) for AFREZZA®. The exposure to the excipient FDKP via the treprostinil inhaled powder 
formulation appears acceptable, as the AFREZZA® maximal dose of co-administered FDKP is 

 mg and the co-administered dose of FDKP in the 64 mcg cartridge of proposed treprostinil 
inhaled powder is  mg. The BREEZE clinical trial of treprostinil inhaled powder with the 
excipient FDKP included patients with asthma, chronic obstructive pulmonary disease, and 
interstitial lung disease, and there were no bronchospastic adverse events reported during the 3-
week randomized follow-up period, nor during the optional extension phase. 
 

8.   Assessment of Manufacturing Facilities  
 

The drug substance testing facility,  with an Official 
Action Indicated (OAI) classification is currently out of GMP compliance. The facility is 
responsible for analytical testing of the drug substance, which includes both physico-chemical and 
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