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 27 
After an episode of Pulmonary Embolism (PE), clinicians mostly focus on preventing the unfavorable 28 

complications, paying special attention to the development of chronic thromboembolic pulmonary 29 

hypertension (CTEPH or Group 4 PH) (1). CTEPH occurs in approximately 3% of cases of acute PE 30 

survivors (2), whereas there are actually other long-term sequelae featuring the entire spectrum of the 31 

post-pulmonary embolism syndrome (PPES) that hardly impact on the quality of life and prognosis. 32 

These conditions, though more frequent, are less considered and often neglected (3).  33 

Indeed, after the first definition provided by Klok et al. (4) 10 years ago, PPES prevalence is between 34 

40% to 60% . PPES covers an array of persistent clinical symptoms (e.g., chronic dyspnea, and fatigue) 35 

and functional limitation (i.e., impaired physical performance) impacting on quality of life (due to 36 

psychological or cognitive impairment) and prognosis (4). Notably, this syndrome may develop despite 37 
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adherence to targeted anticoagulant therapy. Thus, despite CTEPH represents the most severe 1 

complication, an attentive search for PESS, including the chronic thromboembolic pulmonary disease 2 

(CTEPD) is quite mandatory. 3 

 4 
An algorithm for approaching the post-PE clinical sequelae is proposed by the latest European 5 

Society of Cardiology (ESC)/European Respiratory Society (ERS) Guidelines for the diagnosis and 6 

management of acute PE (5). This algorithm, however, is CTEPH-centered and mostly used for the early 7 

recognition of CTEPH occurrence. Guidelines indicate a follow-up at 3-6 months after PE event by means 8 

of transthoracic echocardiography (TTE) for estimating the probability of underlying PH, but they lack a 9 

proper assessment of the entire set of alternative clinical sequelae (4-5). A more recent Position Paper 10 

by ESC/ERS, focused on the acute PE follow-up, emphasizes that the healthcare system should provide 11 

a support model for taking care of patients with a recent PE event (6).  12 

This document also provides guidance for clinical practice by proposing a tailored management 13 

based on several factors, such as individual cardiovascular risk factors, bleeding, clotting disorders risk, 14 

cancer comorbidities, recurrent venous thromboembolism (VTE), sex-related differences, and daily life 15 

activities. The document advocates for a multifaceted approach to facilitate an early PPES recognition.  16 

The full endorsement of this approach is challenged by a wide variability across the international 17 

healthcare systems, the differences in clinician expertise, and the disparities in access to specialized 18 

centers (6). To date, the only attempt for a structured follow-up care model (named ‘Attend-PE model’) 19 

has been proposed by Denmark experts and is aimed at guarantee a holistic (follow-up with a team of 20 

professional contributors (e.g., physicians, nurses, and physiotherapists) working together (7).  21 

 22 
In the present issue of the European Heart Journal-Quality of Care and Clinical Outcomes Mali R et 23 

al (8) report the result of a Delphi analysis involving a multidisciplinary and international panel of experts 24 

with the intent to further fill the gap in the recognition and management of long-term sequelae of PE 25 

beyond CTEPH.  40 recognized European experts in PE management - 41 in the first round of 26 

questionnaires and 39 in the second round - participated in the study, identifying critical shortcomings 27 

of the current clinical practice and paving the way for a new and comprehensive framework that 28 

carefully addresses the long-term consequences of PE, their monitoring, and related perspectives (8).  29 

At the first round of the Delphi questionnaire, there was agreement that a 3-month post-PE 30 

follow-up is mostly appropriate for a combined quality-of-life (using patient-reported outcome 31 
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measures -PROMs) and diagnostic assessment of PPES. Indeed, the panel explicitly underscored the 1 

importance of integrating quality of life evaluation into the routine follow-up, highlighting the current 2 

gap in clinical practice where this dimension is still not considered as a standard component of the post-3 

PE care. 4 

A 3-month follow-up was deemed as a valuable time-point for specific patient categories and 5 

comorbid conditions (e.g., advanced age, obesity, active cancer, cardiovascular or pulmonary 6 

comorbidity). The panel leaned towards the adoption of a single standardized protocol to avoid 7 

interregional differences in clinical approach and to standardize the follow-up methodology.  8 

In addition, some suggestions have been provided on where these tests have to be performed 9 

at a PE tertiary referral center or at peripheral centers indicating that right heart catheterization (RHC) 10 

should be performed at a referral centre, while computed pulmonary tomography angiogram (CPTA), 11 

ventilatory/perfusion (V/Q) scan, and transthoracic echocardiography (TTE) could be performed in a 12 

non-specialized centre. These suggestions are highly shareable, but what should be integrative and 13 

helpful is an attentive definition of RHC methodology and specific diagnostic criteria, especially when 14 

additional PH Groups (primarily Group 2 and 3) coexist.  15 

A point meritorious of some considerations because it covers some area of still limited 16 

application and disputable agreement is the role of functional capacity evaluation with gas exchange 17 

assessment by cardiopulmonary exercise testing (CPET), which is a well -known test crucial for the 18 

diagnostic work-up of the dyspnea-limited patient and for exploring the pathophysiology behind 19 

exercise intolerance (9). Half of the experts have indicated that it should be performed only in a 20 

specialized centre (Figure). However, a thorough expert-proposed definition of the gas exchange key 21 

variables as part of a prespecified algorithm should likely promote a wider use of the test out of 22 

specialized laboratories implementing early diagnosis in higher rates (9).   23 

It is also stated that CPET should be utilized only in case of unexplained dyspnea, when CTEPH 24 

and CTEPD have been ruled out, which seems to be a little restrictive, considering its established role 25 

in testing the effectiveness of therapeutic strategies (10-12). Moreover, CPET, especially integrated 26 

with invasive evaluation, is able to identify at least 3 different clusters of post-PE dyspnea (including 27 

patients with CTEPH and CTEPD), yielding to prognostic insights as recently documented in the ELOPE 28 

study (Prospective Evaluation of Long- term Outcomes After Pulmonary Embolism) (13) (Figure). 29 
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Also, the panel did not provide a shared direction on the possible role of gas exchange analysis 1 

with stress echocardiography (CPET imaging). This approach has the advantage to investigate 2 

noninvasively the different pulmonary hemodynamic of CTEPD phenotypes looking at the right heart 3 

maladaptive response to exercise (14) and the pulmonary vascular disease phenotype, defined as 4 

chronic pulmonary vascular obstruction with still normal mean pulmonary arterial pressure (mPAP) at 5 

rest but elevated slope of the mPAP to cardiac output (CO) slope (> 3 mm Hg/L/min) during maximal 6 

exercise (15) (Figure). 7 

The second round of the questionnaire focused on the duration of follow-up in specific 8 

categories of patients. Experts suggest that in patients experiencing persistent dyspnea, even when 9 

CTEPH or both CTEPH and CTEPD have been excluded, the follow-up should be extended, still 10 

highlighting a role for CPET and not for CTPA, V/Q scan or RHC among the diagnostic tools. No consensus 11 

was reached regarding the use and implications of TTE and pulmonary function tests, leaving some open 12 

questions on how these tests could be of real integration especially during exercise by means CPET 13 

imaging evaluation and stepwise assessments of the inspiratory capacity by flow-volume assessment of 14 

lung mechanics (9). 15 

Overall, the Authors of the present Delphi Consensus should be commended for expanding 16 

guidance and improving the test standardization in the follow-up and complex management of post-PE 17 

syndrome. Their organized approach would certainly benefit of validation in many healthcare systems 18 

or cultural contexts. 19 

 It seems, also, that an overlooked but quite relevant gap in monitoring and managing at best 20 

symptoms and prognosis of the post-EP syndrome patients would likely be better filled by incorporating 21 

a structured and comprehensive exercise performance evaluation. In this regard, an exercise gas 22 

exchange analysis combined with studies of right hemodynamics and lung mechanics would be an 23 

attractive step worth progressive scrutiny in this rapidly and intriguing evolving area of cardiopulmonary 24 

patients care. 25 

 26 
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