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This editorial summarises the key findings of R. Badagliacca and co-workers regarding the 

changes in care and clinical outcomes of PAH patients during the initial COVID-19 pandemic 

in Italy https://bit.ly/3ytgIjk

The ongoing coronavirus disease 2019 (COVID-19) pandemic caused by widespread 

infection with severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) has caused 

immense morbidity and mortality worldwide. While COVID-19 has affected many patients 

with chronic comorbidities, its potential impact on patients with chronic diseases is of 

great concern, and particularly those with pulmonary arterial hypertension (PAH), as the 

viral infection also causes pulmonary vascular pathology [1]. PAH patients are prone to 

decompensated right heart failure resulting in hospitalisations and even deaths [2], with 

infections representing a common triggering factor [3]. Furthermore, even patients without 

underlying PAH can secondarily develop pulmonary hypertension due to acute respiratory 

distress syndrome (ARDS) [4], and COVID-19-associated ARDS also appears to cause 

pulmonary hypertension [5–7], which can be long-lasting [8–10].

Despite the concern that PAH patients may be more susceptible to developing COVID-19 

and suffering from its complications, observational studies have shown rather conflicting 

results, with some studies demonstrating anticipated high mortality [11–14] but others 

reporting surprisingly positive outcomes [15–18]. While many hypotheses have been raised 

around the underlying pathobiology of PAH and its targeted treatments in attempt to explain 

their overall effect on COVID-19 contraction and eventual outcomes [19–21], such as the 

potential protective role of endothelin receptor antagonists like ambrisentan (currently being 

studied in COVID-19, independent of PAH: NCT04771000), the true impact of COVID-19 

in the PAH population remains undefined.

Aside from the pathophysiology of COVID-19 in PAH, the global response to the pandemic 

raises structural issues in the PAH community, related to limited in-person clinical access 

and adverse psychosocial consequences. For example, the enforcement of social distancing 
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and prioritisation of healthcare resources toward COVID-19 patients have led to more 

telehealth visits and fewer semi-elective procedures, such as echocardiograms and right heart 

catheterisations [11, 14]. Moreover, studies have suggested a negative impact of pandemic-

associated behavioural changes on the mental and physical health of PAH patients [22, 23]. 

Although it is clear that the COVID-19 pandemic has influenced the care of PAH patients, 

its collective and long-term effects on PAH-related outcomes are unclear.

The study presented in this issue of the European Respiratory Journal by BADAGLIACCA 

et al. [24], on behalf of the Italian Pulmonary Hypertension NETwork (iPHNET), 

investigates the consequences of COVID-19 social distancing measures on PAH 

management and outcomes, and the risk of poor outcomes in SARS-CoV-2-infected PAH 

patients (figure 1). This is a commendable multicentre, nationwide study, conducted during 

the period of 1 March to 1 May 2020, coinciding with the peak of the initial COVID-19 

outbreak in Italy.

During the outbreak, only severe PAH cases were seen in person (most in functional class 

III and IV), while the remaining patients were seen by telehealth systems. There was a 

significant decrease in elective procedures and testing. These programmes were rapidly 

implemented at the local level, with concurrent professional networking and sharing of 

experiences across the national system. In this observational study, 1922 PAH patients were 

treated and managed in 25 participant centres of iPHNET, located in different parts of Italy. 

The data obtained was compared with 1967 individuals from the same period in the prior 

calendar year as a control group.

The authors found that, despite a significant decrease in the number of PAH outpatient visits 

and PAH-related tests (for example, 70% fewer echocardiograms) during the COVID-19 

outbreak, there was in fact a 36.1% reduction in hospitalisations and a lower proportion of 

PAH patients’ deaths compared to the previous year, along with decreased PAH progression. 

During this time period, 20 patients were diagnosed with SARS-CoV-2 infection, and 

nine with COVID-19 (0.46% incidence), comparable to the 0.34% incidence across the 

entire Italian population during the same time. Unfortunately, all nine were hospitalised and 

ultimately succumbed to the infection: 100% mortality.

This study has several strengths, including that it is one of the first in the literature 

describing prevalence of COVID-19 in PAH subjects and clinical outcomes, and the largest 

to date to our knowledge [5, 9, 25]. Moreover, this investigation is unique as it has an 

impressively large scope, encompassing a large cohort with a wide geographic distribution, 

and includes almost all PAH patients from many centres across Italy during the first peak of 

the COVID-19 pandemic. Also noteworthy is the use of data from the same cohort 1 year 

prior as a reference group.

Despite the comprehensive nature of this study, there are some pitfalls that should be 

acknowledged, as was done so by the authors, including the retrospective nature of the study. 

Some of the investigation outcomes, such as slower disease progression, may be confounded 

by behavioural changes such as social distancing, as patients could have been afraid to 

seek medical care or may not have reported worsening signs of PAH to avoid breaking 
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quarantine. Therefore, worse clinical outcomes could have increased in the period after the 

study, particularly as the time frame of 2 months is fairly short. During the peak pandemic, 

semi-elective hospitalisations may have been avoided due to bed shortages. Mortality could 

have been particularly high because it was the very beginning of the pandemic and treatment 

protocols were still being developed in the early days.

What are some lessons we can draw from this study? First, how many diagnostic studies 

do we really need to do to obtain the best outcomes for our patients? It is remarkable 

that in aggregate the patients did not apparently do worse despite the reduction in the 

number of echocardiograms performed, 81% fewer right heart catheterisations, 77% fewer 

BNP/NT-proBNP tests, and 84% fewer 6-min walk tests. As noted above, certainly many 

of these tests were delayed until the pandemic was under better control, but it is likely that 

some of these tests were ultimately not performed. It may be that prioritising testing of the 

sickest patients is appropriate and leads to non-inferior outcomes, an approach that could be 

considered in future prospective studies of optimal healthcare utilisation.

Second, how adequately telehealth visits substitute for in-person visits is something that the 

entire medical field is working out at this time. Again, existing patients did not apparently do 

worse. However, there was a 73% reduction in new PAH diagnoses (no doubt contributing 

to the well-acknowledged significant delay in PAH diagnosis [26]), as well as a significant 

reduction in the prescribing of sequential add-on therapy. It should be acknowledged that 

telehealth is rapidly evolving, and it would be of interest to see how the rates of diagnosis 

and prescribing are changing in telehealth versus in patient encounters, and if there are best 

practices that can be shared from the most successful telehealth programmes.

Third, was there something inadvertently beneficial that occurred during this otherwise 

horrible time, such as less exposure to environmental risk factors that drive hospitalisation or 

disease progression (salt intake, perhaps), or improved medication utilisation? This will be 

difficult to determine retrospectively, but should be considered for future studies.

Fourth, the high mortality rate among those with PAH who developed COVID-19 supports 

the concept of a shared pathophysiology of the pulmonary vascular system among these 

two disease processes. It may well be that the pre-existing vascular disease increases 

susceptibility to severe pathology from concurrent viral infection tropic to the pulmonary 

system. It would be of great interest to compare the outcomes of PAH patients with 

COVID-19 compared to those with ARDS caused by other respiratory viruses.

Lastly, the members of iPHNET should be congratulated on their success caring for PAH 

patients during this early stage of the pandemic: a time of great uncertainty and stress to 

the social fabric. If we unfortunately encounter future pandemics or other great disturbances 

to the healthcare system, we should remember the lessons of this group in their ability to 

quickly adapt healthcare delivery methods to achieve remarkable outcomes.
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FIGURE 1. 
Summary of the primary findings. PAH: pulmonary arterial hypertension; FC: functional 

class; 6MWD: 6-min walk distance; RHC: right heart catheterisation; BNP: brain natriuretic 

peptide; NT-proBNP: N-terminal prohormone of brain natriuretic peptide.
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