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The mean pulmonary artery pressure (PAP) of healthy adults at rest at low altitude is approximately 14.0±3.3 mmHg (Kovacs et al., 2009).  This low pressure compared to the systemic circulation is reflected in the relatively thin wall of the healthy right ventricle compared to its companion left ventricle. A mean resting PAP ≥25mmHg has been widely accepted as pulmonary hypertension. This arbitrary threshold has recently been revisited with the suggestion that it should be revised downward to 20mmHg (roughly two standard deviations above 14mmHg), recognising the continuum of health risk with increasing PAP (Simonneau et al., 2019).

Pulmonary hypertension places an increased workload on the right ventricle, and while in some patients this chamber may hypertrophy and adapts, in many it dilatates and fails, leading to premature death. Right ventricular function is a major determinant of survival and emphasises the importance of thinking of the right ventricle-pulmonary circulation as a single vascular unit.  

There is a growing appreciation that pulmonary hypertension is not a rare condition. Accurate data are difficult to come by, but it may affect up to 1% of the global population and 10% of patients over 65yrs (Hoeper et al., 2016). In clinical workup, patients are assigned to one of 5 major groups according to whether their pulmonary hypertension is judged to be pre- or post- capillary on cardiac catheterisation and the nature of any co-morbidities. Pre-capillary pulmonary hypertension is defined by increased pulmonary vascular resistance (mean PAP/cardiac output = ≥3 Wood units), while an elevated pulmonary artery wedge pressure >15mmHg recognises that increased backward transmission from high left-sided filling pressures due to left heart disease is a significant component of the raised PAP. Raised PAP secondary to left heart disease (Group 2) and chronic lung disease (Group 3) are the commonest presentations of pulmonary hypertension. Pulmonary arterial hypertension (PAH, Group 1) and chronic thromboembolic disease (CTEPH, Group 4) are rare presentations. Group 5 includes pulmonary hypertension from a miscellaneous collection of co-morbidities.

Pulmonary hypertension and preservation of right heart function present an unmet clinical need. Most progress has been made in the management of PAH and CTEPH. Four classes of drug (namely, prostacyclin analogues, endothelin receptor antagonists, phosphodiesterase type 5 inhibitors and a soluble guanylate cyclase stimulators) targeting 3 signalling pathways (prostacyclin, endothelin and nitric oxide-guanylate cyclase) are licenced for PAH. A soluble guanylate cyclase stimulator has also been approved for CTEPH, where thromboendarterectomy is not indicated. The available drugs treatment has improved symptoms but have had little impact on the natural history of PAH; at best these agents slow the progression but do not halt or reverse. Clinical trials of these drugs in other presentations of pulmonary hypertension, particularly Group 2, have been disappointing. 

This issue of BJP focuses and expands on some of the latest thinking and developments in treatments for pulmonary hypertension. The early success of orally active drugs, particularly, endothelin antagonists and phosphodiesterase inhibitors, stimulated research interest in PAH as an orphan condition and there is no shortage of potential new drug targets. Sommer et al. (2020) review the current treatment options for PAH (Group 1) and novel pathways arising from our current understanding of the underlying pathology. Interest has moved beyond manipulating vasoactive factors to directly addressing the vascular remodelling that characterises PAH. The proliferation of cells from the vascular wall has led to analogues with cancer and the repurposing of ideas and drugs from oncology, a theme expanded on by Weiss et al. (2019), who examine the case for targeted kinases inhibitors and the inherent challenges, and Chelladurai et al. (2019), where the focus is the potential to regulate epigenetic changes in the pulmonary vascular wall and right ventricle. The marked appearance of inflammatory cells in vascular lesions has resulted in studies with anti-inflammatory agents. Mamazhakypov et al. (2019) discuss recent insights into the role of chemokines and chemokine receptors in PAH and right ventricular remodelling and the opportunities for pharmacological intervention. The increased prevalence of metabolic syndrome in PAH and the long-recognised activation of the renin-angiotensin-system are explored by Maron et al. (2020) for clues for novel and repurposed therapeutics. Tello et al. (2019) address the importance of the right ventricular function is a major determinant of survival and emphasise the importance of thinking of the right ventricle-pulmonary circulation as a single vascular unit. Harbaum et al. (2020) take a step back and study the use of ‘omics’ as an agnostic set of tools to investigate molecular pathways in PAH that can be exploited for drug target identification, diagnosis and therapeutic response monitoring.  

While the focus of research has been on PAH, there is increasing recognition that pulmonary hypertension is a convergent phenotype; in essence, the end result of diverse molecular drivers. Studies of other diseases associated with pulmonary hypertension could inform the pathology of pulmonary vascular disease and attendant right heart failure. Gassmann et al. (2020) have looked at studies of high-altitude pulmonary hypertension for insights in the regulation of the pulmonary circulation; in particular, at experiments of nature for clues to key regulatory pathways. Gredic et al. (2020) delve into the association of pulmonary hypertension with chronic obstructive airway disease and Fysikopoulos et al. (2020) have investigated iNOS as a potential new therapeutic target to treat severe emphysema and associated pulmonary hypertension. Rajagopal et al. (2020) consider pulmonary hypertension in the setting of idiopathic pulmonary fibrosis and Fu et al. (2019) report on the potential of immune checkpoint inhibitor therapy as a viable therapeutic option. Lazou et al. (2020) cover the pathophysiology of the cardiac manifestations of chronic inflammatory diseases, such as rheumatoid arthritis, psoriasis, systemic lupus erythematosus, systemic sclerosis and inflammatory bowel disease. Finally, Boengler et al. 2020 draw attention to the impact of impaired right ventricular function on the left ventricle and analyse the effect of ischemic and pharmacological conditioning of the left ventricle for strategies to protect right ventricular function.  

Collectively this themed issue seeks to bring those interested in pulmonary hypertension up to date with some of the most exciting developments in the management of this recalcitrant condition. 
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