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• Summarize the impact of pulmonary hypertension on patients with interstitial 

lung disease

• Highlight important mechanisms of disease in PH-ILD

• Discuss a diagnostic algorithm for PH-ILD, including screening and 

confirmatory testing

• Understand management options for PH in the ILD patient, including recent 

therapeutic advances (e.g. – inhaled treprostinil)
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Objectives
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Understanding the Impact of PH in ILD

Humbert M, Kovacs G, Hoeper MM, et al. Eur Respir J. 2023;61(1):2200879

Prevalence

- Estimates vary widely = 3% - 90% 

depending on population chosen and 

timing of PH diagnosis

- Generalized cohorts estimate 

prevalence ~ 30%

Clinical Features:

- Exertional dyspnea

- Fatigue
- Lower extremity edema / volume 

overload



Contributing Factors

Local vascular compression/perivascular fibrosis

Vascular destruction/pruning

Chronic irreversible hypoxic vasoconstriction

Vascular inflammation

Biochemical pathways implicated include nitric oxide, 

prostacyclin, thromboxane, C-reactive protein, tumor necrosis 

factor alpha, transforming growth factor-beta, and vascular 
endothelial growth factor

Pathologic Findings

   Vascular remodeling including:

- Intimal thickening

- Medial hypertrophy

- Distal muscularization of arterioles

Understanding the Impact of PH in ILD
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Dotan Y, Stewart J, Gangemi A, et al. BMJ Open Respiratory Research 2020;7:e000532.



Recent updates in definition of PH

• mPAP > 20 mmHg

• Precapillary PH PVR threshold reduced 
to PVR > 2 Woods units (decreased 

from ≥ 3 WU)

Definition of PH-ILD and Severity
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Recent updates in definition of PH

• mPAP > 20 mmHg

• Precapillary PH PVR threshold reduced 
to PVR > 2 Woods units (decreased 

from ≥ 3 WU)

Severe PH in Chronic Lung Disease

- Traditionally mPAP ≥ 35 mmHg (or ≥ 25 
mmHg + cardiac index < 2.0 L/s/m2)

- However, data suggestive of worse 
survival in PVR > 5 WU in the ILD 

population

Definition of PH-ILD and Severity
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Olsson KM, Hoeper MM, Pausch C, et al. Eur Respir J. 2021;58(2):2101483



Transthoracic Echocardiography

- Traditionally moderate PH defined by 

estimated PASP ≥ 40 mmHg

- However, underestimation or 

overestimation of PASP by at least 

10mmHg in around 50% of cases

- ePASP not obtained in many studies 

due to lack of adequate TR jet

- Move toward multimodal echo risk 

determination:
1) RV pressure domain

2) RV morphology domain

3) RV functional domain

CT Imaging

- PA enlargement

- RV outflow hypertrophy

- Increased RV:LV ratio 

Non-Invasive Diagnostics
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Bax S, Bredy C, Kempny A, et al. ERJ Open Res. 2018;4(2):00124-2017



Remains the gold standard for confirmatory testing 

in pulmonary hypertension, including PH-ILD

Indications:

- Needed for surgical planning (lung transplant, 

volume reduction surgery)

- Suspected severe PH-ILD and will aid in 

management in decisions

- Concern for alternate PH process

Right Heart Catheterization
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Rahaghi FF, Kolaitis NA, Adegunsoye A, et al. Chest. 2022;162(1):145-155



Treatment Concepts:

- Treatment of underlying lung disease

- Address chronic hypoxemia or hypercarbia with respiratory 

support (supplemental oxygen or NIPPV)

- Preventative care – immunizations, PJP prophylaxis

Basics of Management
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PAH Treatment
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Chin KM, Gaine SP, Gerges C, et al. Treatment algorithm for 

pulmonary arterial hypertension. Eur Respir J. 2024;64(4):2401325.



Trials studying oral pulmonary vasodilator therapy in PH-ILD have consistently not 

reached their primary end-point, some demonstrating unacceptable risk profiles

• Ambrisentan

− ARTEMIS-IPF = terminated early for lack of benefit; treatment group more likely to have 

disease progression and respiratory hospitalizations

• Riociguat

− RISE-IIP = terminated early for increased serious adverse events in treatment group; lack 

of signal for benefit, increased serious adverse events, and increased incidence of death

• Sildenafil

− STEP-IPF = did not demonstrate improvement in 6MWD in advanced IPF; however, 
possible benefit (post-hoc subgroup analysis) in patients with RV dysfunction

PAH Therapy is Not Generalizable to PH-ILD
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Phase 3 RCT evaluating inhaled treprostinil vs placebo in PH-ILD

- Enrolled 326 patients 

INCREASE Trial
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Waxman A, Restrepo-Jaramillo R, Thenappan T, et al. N Engl J Med. 2021;384(4):325-334



Phase 3 RCT evaluating inhaled treprostinil vs placebo in PH-ILD

- Met primary end-point of change in peak 6MWD at 16 weeks

- Adverse effects included headache, cough, dyspnea, dizziness, nausea, 

fatigue, diarrhea, and throat irritation; no serious adverse events reported more 

frequently in treatment group vs placebo

INCREASE Trial
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Waxman A, Restrepo-Jaramillo R, Thenappan T, et al. N Engl J Med. 2021;384(4):325-334



Phase 3 RCT evaluating inhaled treprostinil vs placebo in PH-ILD

- Also noted that there was a significant increase in FVC (% predicted) in the 

treatment group vs placebo group

- Post-hoc subgroup analysis suggests greatest improvement in patients with 

idiopathic interstitial pneumonia, particularly those with idiopathic pulmonary 

fibrosis 

Now → Awaiting results of TETON-1 (US) and TETON-2 (outside US)

- Phase 3 RCTs comparing change in absolute FVC at 52 weeks in patients with 

IPF on inhaled treprostinil vs placebo, enrollment complete as of early 2025

- Results for TETON-2 expected late 2025, TETON-1 early 2026

INCREASE Trial
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Waxman A, Restrepo-Jaramillo R, Thenappan T, et al. N Engl J Med. 2021;384(4):325-

334

Nathan SD, Waxman A, Rajagopal S, et al. Lancet Respir Med. 2021;9(11):1266-1274



Not a well-studied indication for a new PAH drug

- Single small cohort study of 7 patients with CTD-PAH with ILD

Sotatercept in PH-ILD?
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Dagher, C.; Akiki, M.; Swanson, K.; Carollo, B.; Fiscus, G.; Farber, H.W.; Parikh, R. Sotatercept for 
Connective Tissue Disease-Associated Pulmonary Arterial Hypertension with Concomitant Interstitial 
Lung Disease: Efficacy and Safety Insights. J. Clin. Med. 2025, 14, 5177.



No significant impact on long-term 

outcomes, though short-term metrics 

impacted – not an exclusion criteria

2015 analysis of UNOS registry data

- 2542 IPF patients undergoing lung 

transplant

- No increased risk of death in PH 

group

Other studies suggest:

- Increased ischemic time, increased 

incidence of primary graft dysfunction

Lung Transplant in PH-ILD
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Hayes D Jr, Higgins RS, Black SM, et al. J Heart Lung Transplant. 2015;34(3):430-437



• PH-ILD affects approximately 30% of patients with ILD and shares 

some pathophysiologic mechanisms with PAH

• Diagnosis of PH-ILD involves screening by echocardiography and 

confirmation by right heart catheterization

• Pharmacologic treatment options for PH-ILD have been limited given 

many negative therapeutic trials, though now recent data shows 

benefit with inhaled treprostinil (at least on short term outcomes)

• PH-ILD is not in and of itself a contraindication to lung transplant

Summary
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