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1. Agenda:
Initiate a strategy for the completion of an expert consensus
document establishing the definition, diagnosis, and
standardised approach to treatment of exercise-induced
pulmonary hypertension (PH) along with establishing
recommendations for exercise testing and training. 

2. Need for the statements:
Universally accepted methods for the assessment of
exercise capacity in individuals with PH at rest or provoked
by exercise are lacking.  Consequently, there is substantial
variability in the characterisation of the exercise-induced
PH pathophenotype in clinical research and in “real world”
practice. In addition, increasing reports are available
characterising the consequences of routine exercise on the
trajectory of pulmonary vascular disease. Taken together,
the development of contemporary recommendations for
the safety and potential benefits of therapeutic exercise in
pulmonary vascular disease is timely.

3. Plan:
This PVRI taskforce proposes to develop three separate
guidelines on the following topics:
• Laboratory-based methods to identify and evaluate
maladaptive changes to cardiopulmonary hemodynamics
and right ventricular function provoked by exercise:
From experimental animal models to clinical studies of
exercise-induced PH patients. 

• Recommendations for the standardised approach to
evaluating exercise capacity in PH 

• Recommendations for the safety and potential benefits
of exercise training, physical activity, and participation in
organised athletics in PH

• Recommendations for exercise in the design (i.e.,
enrichment of vascular phenotypes in Group 3 PH) and
as an endpoint in clinical trials (i.e., 6 MWT vs nCPET vs
iCPET)

4. Outcome of these Guidelines:
These Guidelines will be published in Pulmonary Circulation,
which is the official record of academic reports for the
PVRI. Endorsement from other key agencies will also be
pursued to increase the visibility and strength of these
recommendations.

Mission of Task Force:
• Definition of exercise pulmonary hypertension (ePH)
• Standardised cardiopulmonary exercise test
administration, data collection and reporting

• Deep phenotyping Using Exercise Testing

What has been achieved over the years, in particular
updates during the last three years. 

The task force membership agreed on a broad framework
of a consensus statement on exercise in pulmonary
vascular disease. The document should include the
following specific issues:
1 Exercise PH is associated with exertional intolerance
2 Exercise PH substantively affects exercise tolerance
through decreases in oxygen delivery and its peripheral
utilisation

3 The earliest manifestations of PH are revealed through
invasive cardiopulmonary exercise testing including
changes in pulmonary vascular compliance, distensibility
and RV:PV uncoupling

4 Transpulmonary flux of biomarkers suggest ePH is
associated with an early vasculopathy

5 Event free survival is reduced in untreated ePH
6 Treatment of ePH with pulmonary vasodilators
improves symptoms, exercise capacity and long-term
outcome
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We have:
1 Demonstrated a metabolomic plasma signature in ePH1
2 Demonstrated dynamic RV/pulmonary vascular
uncoupling by iCPET in ePH

3 Demonstrated dynamic RV/pulmonary vascular
uncoupling by iCPET in HFpEF

4 Described abnormal pulmonary vascular distensibility
and blood flow gradient as early findings in PAH

5 Established an international registry for ePH
https://ichgcp.net/clinical-trials-registry/
NCT03954574(PEXNET)

6 Shown that RV imaging and exercise endpoints are
important in the sub-characterisation of idiopathic PAH

7 Shown that exercise endpoints can identify a low-risk
phenotype among REVEAL/ERS risk score intermediate
risk PAH subjects 

Goals/Aims for 2022
1 Further research into dynamic RV/pulmonary vascular
uncoupling to exercise performance and long-term
outcome

2 Publication of a comprehensive and practical review
on the application of exercise testing in pulmonary
vascular disease to include the following:

• Methodology
- Maximal invasive testing
- Maximal non invasive
- Submaximal

• Application of exercise testing to specific populations
of patients

• Exercise testing pathway for suspected pulmonary
hypertension in adults

• Exercise testing in children with suspected pulmonary
hypertension

• Future directions
- Coupling
- Distensibility
- Metabolism
- Application in clinical trials
- Computational models – machine learning and AI

• Conclusion and areas of research priority


