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Objectives

DEFINE PULMONARY 
HYPERTENSION AND BASIC 

PATHOPHYSIOLOGY

DISCUSS CHANGES IN EXISTING 
THERAPIES

EVALUATE NEW THERAPIES 



Eur Respir J 2022; 
in press: 2200879
https://doi.org/10.
1183/13993003.00
879-2022
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PH Defined

Eur Respir J 2022; in press: 2200879
https://doi.org/10.1183/13993003.00879-2022



Targeted 
Drug 
Therapy

Eur Respir J 2022; in press: 2200879
https://doi.org/10.1183/13993003.00879-2022



Treatment 
Algorithm

JAMA. 2022;327(14):1379-1392. 
doi:10.1001/jama.2022.4402



Pharmacotherapy

Eur Respir J 2022; in press: 2200879
https://doi.org/10.1183/13993003.00879-2022



Changes in Existing Therapies

Macitentan + 
tadalafil 

combination 
tablet

Macitentan 75mg 
tablet



Macitentan + 
Tadalafil

Generic product

A DUE Study + OLE trial

Filed with FDA for approval



Chin et al. Mar 2023. ACC.23/WCC Presentation Slides | (A DUE)



A DUE Study

Study Rationale: 
Macitentan 10mg + tadalafil 40mg/d 
is a common dual therapy regimen

A fixed dose single tablet would 
create a simpler treatment approach

Study Goal: 
Evaluate efficacy and safety of the 
fixed tablet versus monotherapy 
with macitentan and tadalafil

Design
30 day run in period depending on 
prior treatment

Randomization to 3 treatment arms, 
16 week blinded study:

• Macitentan 10mg/d

• Fixed combination tablet

• Tadalafil 40mg/d 

Chin et al. Mar 2023. ACC.23/WCC Presentation Slides | (A DUE)



Patients and Outcomes

Adult PAH patients with WHO FC II or III

• Primary – change in peripheral vascular resistance

• Secondary – change in 6 minute walk test, PAH SYMPACT Score, absence of 
worsening WHO FC

• Treatment effect calculations:

• M/T FDC vs macitentan monotherapy 

• M/T FDC vs tadalafil monotherapy

Endpoints 

Chin et al. Mar 2023. ACC.23/WCC Presentation Slides | (A DUE)



M/T monotherapies versus FDC

Chin et al. Mar 2023. ACC.23/WCC Presentation Slides | (A DUE)



Chin et al. Mar 2023. ACC.23/WCC Presentation Slides | (A DUE)



Safety Analysis 

Increased incidence of anemia/hgb decrease in combination group

M/T FDC: 18.7% Macitentan: 12.9% Tadalafil: 2.3%

Increased incidence in Edema/fluid retention in combination group

M/T FDC: 20.6% Macitentan: 14.3% Tadalafil: 15.9%

Rate of serious and any adverse effects were similar amongst all 3 groups

Chin et al. Mar 2023. ACC.23/WCC Presentation Slides | (A DUE)



Macitentan 75mg tablets

Rationale: ETb is partially blocked at 10mg 

Studied up to 600mg a day in healthy volunteers

ETa is 100% blocked at 10mg 

Hgb lowering and hypotension side effects attributed to ETa blockade

UNISUS PAH study 

MACI-TEPH study



Macitentan 
75mg: 
UNISUS Trial

Goal: Demonstrate superiority of macitentan 75mg 
in prolonging the time to the first clinical events

Design: Phase III, double blind, randomized 
prospective study

• Macitentan 10mg vs. 75mg

Objective:

• Primary: time to first morbidity or mortality event

• Secondary: change in 6mw, time to first PH hospitalization or 
death, change in PAH-SYMPACT score

Timeline: 4 years

https://www.clinicaltrials.gov/study/NCT04273945



Macitentan 
75mg: 
MACiTEPH 
Trial

Goal: Evaluate the effect of macitentan 75 mg versus placebo on 
exercise capacity in chronic thromboembolic pulmonary hypertension 
(CTEPH)

Design: A Prospective, Randomized, Double-blind, Multicenter, 
Placebo-controlled, Parallel Group, Phase 3 Study With Open-label 
Extension to Evaluate Efficacy and Safety

• Macitentan 10mg vs. 75mg

Primary Objective: change in 6 minute walk distance

Secondary Objectives: time to clinical worsening, WHO FC 
improvement, change in PAH SYMPACT score, change in EQ-5D-5L 
score

Timeline: 28 weeks

https://www.clinicaltrials.gov/study/NCT04271475



New 
Therapies

•Phase II trial

Ralinepag

•PULSAR

•STELLAR

Sotatercept



Title Efficacy and safety of ralinepag, a novel oral IP agonist, in PAH patients on mono or dual 
background therapy: results from a phase 2 randomized, parallel group, placebo-
controlled trial

Methods Phase II study comparing ralinepag versus placebo
61 patients receiving standard of care with PAH background therapy 
Randomized 2:1 to ralinepag (n=40) or placebo (n=21)
Dosing: 10mcg BID titrated to 300mcg BID over 9 week titration period

Objectives Primary: absolute change in PVR at week 22
Secondary: percentage change in PVR from baseline, 6 minute walk distance, safety , 
tolerability

Results Ralinepag significantly decreased PVR by 163.9 dyn.s.cm-5 vs. increase of 0.7 dyn.s.cm-5 with 
placebo (p=0.03)
6MWD increase by 36.2m with ralinepag and 29.4m with placebo (p=0.9)
Serious adverse events occurred in 10% of ralinepag patients and 29% of placebo patients
Discontinuations were slightly higher in the treatment group

Conclusion Ralinepag reduced PVR compared to placebo in PAH patients on mono (41%) or dual 
therapy (50%) background therapy 

Eur Respir J 2019; 54: 1901030



Baseline 
Characteristics

Eur Respir J 2019; 54: 1901030



Results

Eur Respir J 2019; 54: 1901030



Sotatercept: 
Proposed 

Mechanism 

N Engl J Med 2021;384:1204-15.
DOI: 10.1056/NEJMoa2024277



PULSAR
Title Sotatercept for the treatment of pulmonary arterial hypertension 

Methods 24 week multicenter trial, randomized PAH patients on background tx to SQ sotatercept 0.3 
mg/kg every 3 weeks or 0.7mg/kg every 3 weeks vs. placebo

Objectives • Change in PVR from baseline at 24 weeks (least squares mean difference)
• 6 minute walk difference
• Change in N-terminal pro-B type natriuretic peptide
• Safety analysis

Results Primary endpoint: 
PVR Least squares mean difference: 
• Sotatercept 0.3mg group vs. placebo -145.8 dyn.s.cm-5 (p=0.003)
• Sotatercept 0.7mg vs placebo -239.5 dyn.s.cm-5 (p<0.001)
Secondary endpoint:
6 mw Least squares mean difference: 
• Sotatercept 0.3mg group vs. placebo 29.4m (95% CI 3.8 to 55.0)
• Sotatercept 0.7mg vs placebo 21.4m (95%CI -2.8 to 45.7)

Conclusions Sotatercept reduced PVR in patients receiving background therapy for PAH

N Engl J Med 2021;384:1204-15.
DOI: 10.1056/NEJMoa2024277



Baseline 
Characteristics 

N Engl J Med 2021;384:1204-15.
DOI: 10.1056/NEJMoa2024277



Results

N Engl J Med 2021;384:1204-15.
DOI: 10.1056/NEJMoa2024277



PULSAR Open Label Extension Trial

Placebo patients in PULSAR were re-randomized 1:1 to sotatercept 0.3mg/kg or 0.7mg/kg 

Sotatercept patients in PULSAR continued the same doses 

Primary efficacy endpoint: change from baseline to months 18-24 in PVR

Secondary endpoints: 6 minute walk and functional class

•97/106 partcipants completed the OLE

•The placebo crossed group had significant improvement in primary and secondary endpoints

•Continued-sotatercept patients maintained clinical efficacy 

Results

Eur Respir J 2023; 61: 2201347
[DOI: 10.1183/13993003.01347-2022].



STELLAR

Title Phase 3 Trial of Sotatercept for Treatment of Pulmonary Arterial Hypertension

Methods Phase 3 double blind trial 
PAH patients with WHO FC II or III receiving background therapy
Randomized 1:1 to receive sotatercept 0.3mg/kg SQ titrated to 0.7mg/kg or placebo every 3 weeks

Objectives Primary Endpoint:
• Change in 6 minute walk distance at 24 weeks
Secondary endpoints:
• Change in PVR, NT-proBNP, improvement in WHO FC, time to death or clinical worsening, PAH SYMPACT score

Results • Sotatercept group (n=163), Placebo group (n=160)
• Median change in 6mw was 34.4m (95% CI 33.0-35.5) in sotatercept group and 1m in the placebo group (95% CI, -0.3 to 3.5)
• First 8 secondary endpoints were significantly improved in the sotatercept group vs. placebo, PAH SYMPACT was not
• Sotatercept group experienced more epistaxis, dizziness, telangiectasia, increased hemoglobin, thrombocytopenia and 

increased blood pressure

Conclusions PAH patients on background therapy, sotatercept improved exercise capacity greater than placebo

N Engl J Med 2023;388:1478-90.
DOI: 10.1056/NEJMoa2213558



Baseline 
Demographics

N Engl J Med 2023;388:1478-90.
DOI: 10.1056/NEJMoa2213558



Primary and Secondary Endpoint Results

N Engl J Med 2023;388:1478-90.
DOI: 10.1056/NEJMoa2213558



Time to 
death or 
clinical 
worsening 
event

N Engl J Med 2023;388:1478-90.
DOI: 10.1056/NEJMoa2213558



Summary and Conclusions

PAH REMAINS A RARE CONDITION THAT REQUIRES DETAILED 
DIAGNOSIS

INITIAL THERAPY DIFFERS BASED ON PATIENT’S RISK AND 
PRESENCE OF COMORBIDITIES

ADVANCES IN THERAPY ARE NEARLY APPROVED AND WILL 
PROVIDE ADDITIONAL MORBIDITY AND MORTALITY BENEFIT  
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