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How many patients who survive acute pulmonary embolism will eventually develop chronic
thromboembolic pulmonary hypertension (CTEPH) and is the risk sufficiently high to call for systematic
screening? These two questions are obviously connected and the ongoing debate reflects a lack of robust
data. Previous estimates on the incidence of CTEPH after acute pulmonary embolism have ranged from
0.1% [1] to 9.1% [2]; an almost 2-log difference. A widely regarded Italian study of 223 consecutive
patients with acute pulmonary embolism found a cumulative CTEPH incidence of 3.8% after 2 years; no
additional CTEPH cases were identified during long-term follow-up [3]. In contrast, a more recent series,
also from Italy, that included 647 patients with acute embolism found a cumulative CTEPH incidence of
1.7% during a 3-year follow-up [4, 5]. A recent meta-analysis of 41 studies narrowed the numbers down
but still provided conflicting results [6]: 0.56% of all patients with acute pulmonary embolism developed
CTEPH over a period of 2–3 years; however, in a subset of four studies that included only survivors of
acute pulmonary embolism, the CTEPH incidence was 3.2%.

In this issue of the European Respiratory Journal, COQUOZ et al. [7] present the results of a prospective
collaborative effort of Swiss centres which involved systematic screening for the development of CTEPH in
patients diagnosed with acute pulmonary embolism between March 2009 and November 2013; follow-up
ended in November 2016. Patients were excluded if they had already been diagnosed with pulmonary
hypertension or suffered from other chronic illnesses causing severe dyspnoea (functional class III or IV),
or if they suffered from cancer or other severe diseases with a life expectancy of less than 6 months.
Overall, 1699 patients were diagnosed with acute pulmonary embolism, of whom 508 were included and
followed in the CTEPH screening protocol. A three-step protocol was implemented, starting with a
standardised dyspnoea assessment by telephone at 6, 12 and 24 months. These telephone visits identified
97 (19.1%) patients with persistent symptoms of functional class II or higher. In the second step, these
patients underwent clinical assessment including transthoracic echocardiography, which revealed possible
pulmonary hypertension in 14 patients, i.e. 2.8% of the 508 patients who underwent screening and 14.4%
of the patients who had a limited exercise capacity. In the third and final step, CTEPH was diagnosed by
right heart catheterisation and imaging in four of these patients, i.e. 0.79% (95% CI 0.31–2.07%) of the
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patients who underwent screening and 4.12% (95% CI 1.62–10.13%) of the patients with persistent
symptoms.

These numbers are considerable lower than in most previous reports, so how reliable are they? The Swiss
study was certainly limited by the fact that only about 30% of the patients with acute pulmonary embolism
were included in the CTEPH screening programme. Hence, some cases may have been missed, especially
among patients at higher risk for developing CTEPH. Still, the authors were able to cross-reference their
data with the Swiss Pulmonary Hypertension Registry and ascertained that no additional CTEPH cases
were reported in their screening population.

Another factor that makes the Swiss data appear reliable is the actual number of patients diagnosed with
CTEPH. In Switzerland, this number has been relatively stable at approximately 20 per year [8], and this is
close to the number of CTEPH cases to be expected with an incidence of 0.79% in pulmonary embolism
survivors. It was always a major drawback of previous, higher, estimates that they never matched the
number of patients who were actually diagnosed with CTEPH [9]. Recent registry data from Germany
found a CTEPH incidence of 5.7 per million adults [10], a figure comparable to the Swiss data as well as
to observations from France [9]. Bearing in mind that only about 75% of patients with CTEPH have a
medical history of previous pulmonary embolism [10, 11], these numbers are consistent with a CTEPH
incidence of 0.5–1% in survivors of acute pulmonary embolism.

Do the present data justify active screening of pulmonary embolism survivors for the development of
CTEPH as advocated by COQUOZ et al. [7]? The answer is probably no. The Swiss approach proved feasible
and could be a good model for a practical screening approach. Still, with CTEPH detected in less than 1%
of the screened patients, systematic screening of all pulmonary embolism survivors would be neither
medically justified nor cost-effective. Although the authors favour screening, the evidence they provide is
more supportive of current guidelines, which do not recommend screening for asymptomatic survivors of
pulmonary embolism but call for a thorough work-up of patients with persistent symptoms [12–14].

Notably, the Swiss data highlight, once again, that a substantial proportion of pulmonary embolism
survivors remain symptomatic. About 20% of the patients had persistent exertional dyspnoea, but less than
1% had CTEPH. The clinical phenomenon of persistent limitation in cardiopulmonary function and
impaired quality of life has been reported in 10–30% of the patients who survive acute pulmonary
embolism and has been named “post-pulmonary embolism syndrome” [15]. CTEPH is the most dramatic
but also the rarest manifestation of the post-pulmonary embolism syndrome, while the majority of these
patients have a persistent reduction in their exercise capacity without signs of pulmonary hypertension
[15]. The pathogenesis of this clinical syndrome is unknown and the same is true for its treatment. The
ongoing FOCUS (Follow-up After Acute Pulmonary Embolism) study should provide further data on the
long-term sequela of pulmonary embolism [16]. It is important to obtain more data on the clinical
consequences of pulmonary embolism, not only to identify patients with CTEPH but also to learn more
about the post-pulmonary embolism syndrome. Once we have a better understanding of this syndrome
and know how to treat affected patients, we may reconsider systematic screening of pulmonary embolism
survivors, not only for CTEPH but also for other potentially treatable conditions.
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