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Study Design: Double-blind Phase

BDS, Borg dyspnea score; FC, functional class; MLWHF, Minnesota Living with Heart Failure; 
6MWD, 6-minute walk distance; NYHA, New York Heart Association.
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Presenter
Presentation Notes
Double-blind, multicenter, randomized (1:1), placebo-controlled, parallel-group study in patients with severe PAH
Patients were on a stable background regimen of bosentan or sildenafil for at least 3 months before enrollment
Such a patient population was expected to be clinically stable during the 12-week trial enabling the assessment of the true additive effect of treprostinil 
Patients were regularly followed-up, either by telephone or clinic visits, to monitor for adverse events and changes in concomitant medications and to escalate the dose of study medication, if needed





Conclusions- Double-blind Phase

AE, adverse event; BNP, B-type natriuretic peptide; QOL, quality of life.
a Placebo-adjusted values. Peak defined as measured between 10 and 60 minutes after dose. Trough defined 
as measured ≥4 hours after dose. 
McLaughlin et al., ATS 2008
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P<0.007

• Addition of inhaled treprostinil 
significantly improved
– Peak and trough 6MWD
– BNP
– QOL

• Inhaled treprostinil was well 
tolerated
– Systemic AE profile was typical 

of other prostacyclin based 
therapies

– Cough and throat irritation were 
related to inhalation delivery 
route

P<0.0005

Presenter
Presentation Notes
Improvement in median placebo-adjusted peak 6MWD change from baseline was 20 m at week 12 (P<0.0005)
Trough 6MWD measured at week 12 (≥4 hours after last inhaled treprostinil dose) resulted in a placebo-adjusted improvement of 14 m (P<0.007)
Significant improvement from baseline in trough 6MWD demonstrates inhaled treprostinil’s durability of effect and supports the selected dosing interval 
The trough 6MWD result is important and unique because earlier studies with inhaled iloprost failed to show a durable response in 6MWD at trough1,2 

Other secondaries not significant
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Olschewski H, Simonneau G, Galiè N, et al. Aerosolized Iloprost Randomized Study Group. Inhaled iloprost for severe pulmonary hypertension. N Engl J Med. 2002;347(5):322-329.
McLaughlin VV, Oudiz RJ, Frost A, et al. Randomized study of adding inhaled iloprost to existing bosentan in pulmonary arterial hypertension. Am J Respir Crit Care Med. 2006;174(11):1257-1263. Epub 2006 Aug 31.
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TRIUMPH-1: Open-label Phase

• Primary objective 
– Long-term effects of chronically administered inhaled treprostinil on 

exercise capacity (6MWD)

• Secondary objectives 
– Safety of inhaled treprostinil
– BDS
– Clinical worsening
– NYHA functional class
– QOL changes (MLWHF)

• Study visits: every 3 months to assess objectives

Presenter
Presentation Notes
Mention that 12-month data was presented at CHEST 2008



Key Points
• Dose: All patients initiated/reinitiated at 3 

breaths (18 ug) QID in the open label and 
then titrated to 12 breaths (72 ug) QID

• Baseline: Refers to time initiated on active 
treprostinil

• Efficacy results computed for patients 
remaining on active drug at respective 
time points

Presenter
Presentation Notes
All patients started at 3 breaths in open label to maintain blind



Patient Disposition

Placebo (n=120)Inhaled treprostinil (n=115)

Double-blind phase (n=235)

Discontinuations (n=13)
• Worsening of PAH (n=3)
• AEs (n=7)
• Consent withdrawal (n=3)

Open-label phase (n=206/212)

Completed (n=102)

Discontinuations (n=10)
• Death (n=1)
• AEs (n=4)
• Consent withdrawal (n=5)

Completed (n=110)

Ongoinga (n=131) Discontinuations (n=75)
• AEs (n=30)
• Disease progression (n=14)
• Consent withdrawal (n=13)
• Death (n=7)
• Other (n=11)

a As of July 01, 2008 

Presenter
Presentation Notes
Make the point that only 206 of the 212 DB completers opted to enroll into OL
All data in presentation is as of July 2008. 
Other: Lack of compliance (3), lack of efficacy (7), CTD progression (1) 
Data represents total data up to 7/2008, so it can extend beyond 2 years for some people




Baseline Demographics

Characteristic 
Inhaled treprostinil 

(n=206) 
Age in years: mean (range) 54 (18-75) 
Female:Male, % 81:19 
PAH etiology, n (%)

IPAH
CVD
Other (e.g., HIV, anorexigen) 

116 (56)
66 (32)
24 (12) 

Background PAH therapy, n (%)
Bosentan
Sildenafil 

143 (69)
63 (31) 

Time on background therapy, mean ± SD, wk 90 ± 74 

Baseline NYHA class II:III:IV, % 11:86:3 

Baseline 6MWD, mean ± SD, m 349 ± 81 

CVD, collagen vascular disease; HIV, human immunodeficiency virus; IPAH, idiopathic PAH; SD, standard deviation. 

Presenter
Presentation Notes
Baseline demographics were determined based on last status before receiving active drug. Therefore, for those patients receiving active drug in the double-blind phase the baseline demographics were obtained prior to the double-blind phase. For those patients receiving placebo in the double-blind phase the baseline demographics were obtained as last status prior to receiving active drug in open label. Of course it does not matter for variables such as sex and PAH etiology
Time on background is time until active drug started



Achieved Inhaled Treprostinil Dose

a Each breath = 6 µg.

Presenter
Presentation Notes
All Patients started the open-label phase at 3 breaths (18 g) q.i.d. and titrated, as clinical tolerated, up to 12 breaths (72 g) q.i.d. The maximum dose in the double blind phase was 9 breaths (54 g) q.i.d.

Additional detail on dosing:
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		Initial visit (n=206)		1.5		1.5

		3 mo (n=189)		2.9		2.9

		6 mo (n=169)		2.9		2.9

		9 mo (n=161)		2.8		2.8

		12 mo (n=137)		2.5		2.5

		18 mo (n=77)		2.2		2.2

		24 mo (n=44)		2		2



Duration of exposure to inhaled treprostinil

Mean number of breaths q.i.d.a
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		Duration of exposure to inhaled treprostinil		Inhaled Treprostinil Dose Achieved Number of Breaths QID (Mean ± SD; each breath = 6 mcg)		±SD						Percent of Subjects at ≤ 9 breaths (54 mcg) QID		Percent of Subjects at 12 breaths (72 mcg) QID

		Initial visit (n=206)		3.5		1.5		5		2		99		< 1

		3 mo (n=189)		6.6		2.9		9.5		3.7		94		5

		6 mo (n=169)		7.8		2.9		10.7		4.9		88		11

		9 mo (n=161)		8.6		2.8		11.4		5.8		84		16

		12 mo (n=137)		8.9		2.5		11.4		6.4		83		17

		18 mo (n=77)		9.4		2.2		11.6		7.2

		24 mo (n=44)		9.8		2		11.8		7.8
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6MWD Median Change From Baseline
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P<0.0001
P<0.0001 P<0.0001

P<0.07

NS, not significant. P values calculated using Wilcoxon signed rank test.

Median baseline 
value, m 365.2 363.0 358.5 350.5

Presenter
Presentation Notes

For subjects randomized to placebo in the double blind phase, baseline data were collected at Week 12. For subjects randomized to inhaled treprostinil in the double-blind phase, baseline data were collected at the baseline prior to starting treatment in the double-blind phase
For the 75 patients who discontinued the study the 6MWD is not obtained after they discontinued. Therefore, the data represent those that remained in the study
Baseline values are shown in the row at the bottom as the baseline value differs for each of the timepoints due to the differing number of subjects at each timepoint.  It seems to drop off at month 24 due to n.  
Mean changes in 6MWD:
28.3 (6 mo)
31.9 (12 mo)
31.0 (18 mo)
18.5 (24 mo)
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				3 mo		6 mo		9 mo		12 mo		15 mo		18 mo		21 mo		24 mo

		Median change from baseline		19.9		27.6		32.9		30		30.7		32.6		17		24

		Std error				4.4				4.8				6.5				11.2







Borg Dyspnea Score Mean Change 
From Baseline

(n=170) (n=139) (n=80) (n=44)
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P=0.017

P=NS

P values calculated using paired t test.

P=NS

P=NS

Mean baseline value 3.8 3.9 3.9 3.9

Presenter
Presentation Notes
For subjects randomized to placebo in the double-blind phase, baseline data were collected at Week 12. For subjects randomized to inhaled treprostinil in the double-blind phase, baseline data were collected at the baseline prior to starting treatment in the double-blind phase 
For the 75 patients who discontinued the study the Borg Dyspnea Score was not obtained after they discontinued. Therefore, the data represent those that remained in the study
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				3 mo		6 mo		9 mo		12 mo		15 mo		18 mo		21 mo		24 mo

		Mean change from baseline		-0.37		-0.37		-0.28		-0.16		-0.09		-0.38		-0.12		-0.32







NYHA Functional Class Change From Baseline

(n=174) (n=144) (n=81) (n=44)
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P<0.0001 P<0.0001 P<0.0001 P=0.0032

P values calculated using Wilcoxon signed rank test.

Baseline 
FC I:II:III:IV, % 0:8:90:2 0:9:88:1 0:14:84:2 0:16:82:2

Presenter
Presentation Notes
For the 75 patients who discontinued the study, the NYHA class was not obtained after they discontinued. Therefore, the data represent those that remained in the study
Results are change from Baseline.  Examination of change from previous 6 month assessment:
	Change b/w 6 and 12 mo:  75% unchanged, 13% improved, 12% worsened
	Change b/w 12 and 18 mo:  85% unchanged, 5% improved, 10% worsened
	Change b/w 18 and 24 mo:  84% unchanged, 7% improved, 9% worsened
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				3 mo		6 mo		9 mo		12 mo		15 mo		18 mo		21 mo		24 mo

		NYHA unchanged		74		62		60		62		59		63		58		64

		NYHA improved		23		36		38		36		39		32		37		32

		NYHA worsened		4		2		2		2		3		5		6		5







Quality of Life
Mean Change From Baseline

MLWHF global score

Time point Patients, n
Baseline, 

mean
Change from 

baseline, mean ± SD P value

6 months 163 45.8 -5.6 ± 16 <0.0001

12 months 137 45.2 -6.2 ± 17 <0.0001

18 months 74 42.7 -7.0 ± 17 0.0007

24 months 42 42.5 -4.2 ± 19 NS

Presenter
Presentation Notes
Improvements in MLWHF global scores were associated with improvements in both the physical and emotional components



Overall Survival
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Weeks

Kaplan-Meier estimate
Censored observation

Weeks 0 13 26 39 52 65 78 91 104

Events (n) 0 2 4 5 5 5 9 9 10a

Censored (n) 1 13 31 39 62 97 120 139 152

Patients 
remaining (n) 205 191 171 162 139 104 77 58 44

97%
93%

a Patients who died during open-label study or within 14 days of discontinuation from study.

Presenter
Presentation Notes
Overall survival is 97% at one year and 93% at two years for patients remaining in study.  
The 10 deaths include the 7 who died on study, plus 3 who died within 14 days of coming off of study (a convention of how our data is summarized). 

Number censored includes those that discontinued and those patients who have not reached the time point. The total number of events, censored and patients remaining add to 206 for all time points.
Duration is calculated from start of treprostinil therapy. Therefore, for those subjects randomized to placebo in the double blind phase, time 0 started at the beginning of the open label phase.  For subjects randomized to inhaled treprostinil in the double blind phase, time 0 started at the beginning of the double-blind phase.




Kaplan-Meier Analysis of Death, Discontinuation due 
to Disease Progression or Addition of Approved 

PAH Therapy
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Weeks 0 13 26 39 52 65 78 91 104

Events (n) 0 9 22 29 34 39 44 45 47

Censored (n) 1 11 24 30 53 81 98 115 125

Patients 
remaining (n) 205 186 160 147 119 86 64 46 34

82%

68%

Presenter
Presentation Notes
Number censored includes those that discontinued and those patients who have not reached the time point. The total number of events, censored and patients remaining add to 206 for all time points.
Duration is calculated from start of treprostinil therapy. Therefore, for those subjects randomized to placebo in the double blind phase, time 0 started at the beginning of the open label phase.  For subjects randomized to inhaled treprostinil in the double blind phase, time 0 started at the beginning of the double-blind phase.

Week 52 (34 events)  – �3 Deaths, 6 Disease Progression, 25 Addition of PAH med
		Meds:  Sild 15; Bos 3; Amb 3; Ilo 2; Sitax 1; Epo 1

Week 104 (47 events)  – �5 Deaths, 9 Disease Progression, 33 Addition of PAH med
		 Meds:  Sild 23; Bos 3; Amb 3; Ilo 2; Sitax 1; Epo 1




Summary of Adverse Events
AEa

Patients, n (%)
(n=206)

Any AE 188 (91)
Cough 71 (34)
Headache 46 (22)
Dyspnea 32 (16)
Nausea 30 (15)
Pulmonary hypertension 26 (13)
Upper respiratory tract infection 23 (11)
Chest pain 20 (10)
Dizziness 20 (10)
Pharyngolaryngeal pain 20 (10)

a Individual AEs reported in ≥10% of patients, regardless of causality.

• No clinically significant changes in clinical chemistry or 
hematologic parameters



Adverse Events Leading to 
Discontinuation

AEa
Patients, n (%)

(n=206)
Any AE 33 (16)

Pulmonary hypertension 7 (3)
Cough 6 (3)
Headache 4 (2)
Nausea 2 (<1)
Pneumonia 2 (<1)
Pulmonary embolism 2 (<1)

a Individual AE reported in >1 patient.



Summary
• Inhaled treprostinil in combination with oral 

monotherapy can provide a durable effect on 
physical functioning and QOL with a favorable 
safety profile

• Survival rate was 93% at 2 years for patients on 
combined therapy with inhaled treprostinil

• 68% of patients at 2 years remained clinically 
stable on combined therapy with inhaled 
treprostinil without the need for additional PAH 
therapy

• Over 90% of evaluable subjects maintained or 
improved their NYHA functional class from BL
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