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Medical Therapy of CTEPH
ÅPTE surgery is clearly the treatment of choice

ÅUp to 30% of patients will either not be candidates for 
PTE or have post-operative PH

ÅStudied therapies that could be applied to CTEPH:

ïProstanoids (epoprostenol, iloprost)-small uncontrolled studies

ïEndothelin receptor antagonists (bosentan)-BENEFIT, MERIT

ïPhosphodiesterase-5 inhibitors (sildenafil)- 1 small RCT

ïSoluable guanylate cyclase (sGC) stimulator (riociguat)-CHEST

Only riociguat is specifically approved for this indication

Rubin L, et al. Proc Am Thorac Soc. 2006;3:601-607.



CTEPH:  Treatment Algorithm

Kim NH et al. J Am Coll Cardiol. 2013;162:D92-D99.
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A total of 157 patients were enrolled; 77 patients were randomized to bosentan and 80 were randomized to placebo. 

AE = adverse event; PVR = pulmonary vascular resistance; 6MWD = 6-min walk distance.

From:Jais X, et al. JACC 2008:52:2127-34.

BENEFIT- Patient Disposition



Percentage of Baseline PVR at Week 16*

A decrease in mean pulmonary vascular resistance (PVR) from baseline was observed in the bosentan group, 

and an increase was observed in the placebo group (p < 0.0001, Wilcoxon test). Treatment effect: ī24.1%; 

95% confidence interval: ī31.5% to ī16.0%. *Excluding patients considered operable post-randomization by 

the Operability Evaluation Committee and those with missing baseline or post-baseline PVR assessments.

From:Jais X, et al. JACC 2008:52:2127-34.



6MWD (n=140): Mean Treatment Effect in 
Patients With or Without Previous PEA*

Placebo (n = 73) Bosentan (n = 67)

Baseline (m) Change (m) Baseline (m) Change (m)
Treatment 

Effect (m)

PEAÿ
346.5 (309.2 to

383.8)

+13.0(ī8.8to

34.9)

383.1 (365.5 to

400.6)

+1.2(ī18.7to

21.0)

ī11.9(ī40.7to

16.9)

No PEA§
343.6 (320.3 to

366.9)

ī4.5(ī30.1to

21.2)

321.6 (294.2 to

349.0)

+3.7(ī17.7to

25.1)

+8.2(ī25.1to

41.5)

Overall
344.5 (325.2 to

363.8)

+0.8(ī18.1to

19.7)

340.0 (319.2 to

360.8)

+2.9(ī12.9to

18.8)

+2.2(ī22.5to

26.8)

Values are n (95% confidence interval). *Excluding patients considered operable post-randomization by the Operability 

Evaluation Committee and those with missing baseline or post-baseline assessments; ÿ42 patients (22 in placebo group, 20 
in bosentan group); §98 patients for 6MWD (51 in placebo group, 47 in bosentan group). PEA = pulmonary endarterectomy.

From:Jais X, et al. JACC 2008:52:2127-34.

http://www.sciencedirect.com/science/article/pii/S073510970803235X?via%3Dihub#tblfn8
http://www.sciencedirect.com/science/article/pii/S073510970803235X?via%3Dihub#tblfn9


New Therapies: Nitric Oxide Pathway ï

Riociguat

Langleben D. Advances in PH. 2009;8:17-20.
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ÅIncreases cGMP by direct 

stimulation

ÅIn vitro riociguat acts 

synergistically to produce more 

cGMP (in an NO-independent 

manner) to interact with soluble 

guanylate cyclase

ÅOpen-label, Phase II 12-week 

trial showed significant 

improvement in 6MWD, FC, 

hemodynamics 



CHEST: Objectives and design
CHronic ThromboEmbolic Pulmonary Hypertension sGC-Stimulator Trial

Objectives

ÁTo evaluate the efficacy of riociguat in 

the treatment of patients with 

inoperable CTEPH or 

persistent/recurrent PH after surgical 

treatment

Design

ÁMulticenter, double-blind, randomized, 

placebo-controlled study (CHEST-1)
ï 89 centers across 26 countries in 

Europe, South America, North 

America, Asia, 

and Australia 

Á Patients completing CHEST-1 were 

given the option to enroll in a long-term 

extension study (CHEST-2)

Outcomes

ÁPrimary outcome: Change in 6MWD 

from baseline at Week 16 

ÁSecondary outcomes:  
ï PVR

ï NT-proBNP

ï WHO functional class

ï Time to clinical worsening

ï Borg dyspnea score

ï QoL assessments

ï Safety variables




