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Abstract

We aimed to follow a nationwide cohort of patients with pulmonary embolism

(PE) without any exclusions to generate information regarding long‐term
symptoms, investigational findings and to determine the prevalence of chronic

thromboembolic pulmonary hypertension (CTEPH). We hypothesized that

this approach would yield generalizable estimates of CTEPH prevalence and

incidence. All individuals diagnosed with acute PE in Sweden in 2005 were

identified using the National Patient Register. In 2007, survivors were asked to

complete a questionnaire regarding current symptoms. Those with dyspnea

were referred for further examinations with laboratory tests, electrocardio-

gram (ECG), and a ventilation/perfusion scan (V/Q scan). If CTEPH was

suspected, a referral to the nearest pulmonary arterial hypertension‐center was
recommended. Of 5793 unique individuals with PE diagnosis in 2005, 3510

were alive at the beginning of 2007. Altogether 53% reported dyspnea at some

degree whereof a large proportion had V/Q scans indicating mismatched

defects. Further investigation revealed 6 cases of CTEPH and in parallel 18

cases were diagnosed outside this study. The overall prevalence of CTEPH was

0.4% (95% confidence interval [CI]: 0.2%–0.6%) and 0.7% (95% CI: 0.4%–1.0%)
among the survivors. The cumulative incidence of CTEPH in the group of

patients who underwent a V/Q scan was 1.1% (95% CI: 0.2%–2.0%). There was
a high mortality following an acute PE, a high proportion of persistent dyspnea

among survivors, whereof several had pathological findings on V/Q scans and

echocardiography. Only a minority developed CTEPH, indicating that CTEPH

is the tip of the iceberg of post‐PE disturbances.
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INTRODUCTION

Acute pulmonary embolism (PE) is a common condition
with substantial morbidity and mortality and is often
associated with multiple comorbidities. Despite recent
improvements in diagnostic and treatment regimes,
survival after an acute PE is still poor. Many studies
have focused on the short‐term consequences after PE,
but less attention has been directed to the long‐term
effects.

Our research group has previously published a
nationwide study covering all patients (i.e., unselected
patients with a wide range of comorbidities) diagnosed
with acute PE in 2005. We found that the 5‐year
mortality was more than doubled (50% vs. 22%) in this
group compared with age‐ and sex‐matched controls.1

In addition to increased mortality in the post‐PE
population, acute PE may trigger the development of
other and sometimes serious late complications. The
most feared complication is chronic thromboembolic
pulmonary hypertension (CTEPH), which is associated
with severe functional impairment and high mortality,2,3

with incidence rates ranging from 0.6% to 4.8% after an
acute PE.

Even though CTEPH is a rare complication after PE,
dyspnea and functional impairment are common com-
plaints.4–7 We have previously demonstrated that post‐PE
patients, compared with a control population, signifi-
cantly more often report exertional (53% vs. 17.3%) and
wake‐up dyspnea (12% vs. 1.7%), independently of other
comorbidities.8 These findings are in line with those of
previous studies showing a high prevalence of dyspnea in
the post‐PE population.6,7,9,10

Despite adequate anticoagulation, thrombus resolu-
tion may not be complete after an acute PE, and
20%–50% of patients have residual pulmonary thrombi
at 6 months.5,11–15 Furthermore, the long‐term preva-
lence of persistent right ventricular (RV) dysfunction
after an acute PE exceeds the prevalence expected with
CTEPH alone.7,9,10,16

In 2014, Klok et al. proposed the concept of “post‐PE
syndrome,” characterized by dyspnea, exercise limita-
tions, and fatigue and associated with findings of chronic
changes in the pulmonary circulation, gas exchange,
and/or cardiac function.17,18 However, many patients do
not have hemodynamic findings that fulfill the CTEPH
criteria at rest, and it has been proposed that CTEPH
should be viewed as the ultimate manifestation of post‐
PE syndrome. In addition, the term “chronic thrombo-
embolic disease” (CTED) has been used for radiological
findings suggestive of CTEPH but not fulfilling the
hemodynamic criteria for pulmonary hypertension at
rest.19 Lately, the term chronic thromboembolic

pulmonary disease (CTEPD) has been proposed to clarify
that this is a disease of the pulmonary vessels.20

The aim of this study was to prospectively follow a
large nationwide cohort of post‐PE patients and to gather
information regarding the presence of dyspnea, as well as
findings on ventilation/perfusion scans (V/Q scans) and
echocardiography after a PE event. In addition to
following the clinical course after a PE, we aimed to
determine the prevalence and cumulative incidence of
CTEPH. We hypothesized that using this large, national
cohort would yield widely generalizable estimates of
CTEPH prevalence and incidence.

MATERIALS AND METHODS

This study was initiated in 2007 and a previous study had
then reported a high cumulative incidence of CTEPH 2
years after an acute PE.21 Therefore, we chose to identify
all individuals registered in the Swedish National Patient
Register (NPR) diagnosed with acute PE in 2005
according to the ICD‐10‐SE system (I26.0 and I26.9),
together with information about the department and
hospital responsible for the PE‐related admission.

Baseline characteristics have previously been re-
ported.1 In summary, altogether 5793 unique individuals
were identified, and the age range was 1–103 years (mean
age 70.4 years ± 15.1 SD), 48% were men (mean age 72.1
years ± 15.3 SD), and 52% were women (mean age of 68.7
years ± 14.6 SD). The majority (80%) had admissions due
to cardiovascular diseases, injuries, malignancies, infec-
tious, and gastrointestinal diseases before the PE,
whereas 20% did not have any registered in‐patient care
between 1998 until the index event in 2005. During the
first 3 months after the PE, 1204 (21%) died and until
April 2010, altogether 2841 (50%) died. Unfortunately,
causes of death are not available.

In 2007, a letter of information was sent to all heads
of the departments, and written approval for continued
care of any individual who needed further investigation
and follow‐up was obtained. Thereafter, all surviving
individuals 18 years and older were invited by letter to
participate.

The letter contained written information about the
study, a consent form and a study‐specific questionnaire
(see Supporting Information) to allow gathering of
information regarding symptoms and risk factors for
long‐term sequelae including CTEPH.8 One of the
authors (S. S.) manually reviewed all self‐reported risk
factors to determine which individuals were considered
to be at risk for CTEPH development.

Individuals who reported dyspnea that had either
worsened or remained unchanged after the acute PE
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event, as well as those with known risk factors for
CTEPH or with other chronic medical conditions, were
considered to be at risk and in need of further follow‐up.
All remaining individuals were sent a second letter with
the information that they had not been identified as
being at risk for CTEPH and were considered to be
healthy with regard to their previous PE. The evaluation
of self‐reported symptoms and risk factors for CTEPH
has been described in detail previously.8

Individuals considered to be at risk were contacted by
letter with information about a further examination at
the nearest health center, including blood sampling, and
two sodium heparin tubes were provided. After sam-
pling, the tubes were sent overnight to Umeå, where
samples were aliquoted for analysis of N‐terminal
prohormone brain natriuretic peptide (NT‐pro‐BNP).
The analysis was performed at the clinical chemistry
laboratory at Skellefteå Hospital according to standard
clinical practice using an Immulite machine and the
reagent IMMULITE® from Diagnostic Products
Corporation.

Individuals who had risk factors for CTEPH or had
other chronic conditions but no dyspnea and with
normal NT‐pro‐BNP values (<100 ng/L) were considered
to need no further investigation and were released from
the study. All others were referred to their nearest local
hospital for further follow‐up, including a recommenda-
tion to perform a pulmonary V/Q scan. These scans are
considered the first‐line imaging modality for CTEPH,
with a 96%–97% sensitivity and 90%–95% specificity for
CTEPH.19

V/Q scans were performed at 26 examining units,
according to clinical practice. The majority used planar
imaging with the recommendation to obtain eight
standard projections with a maximum pixel size of
5 mm. Those using single‐photon emission computed
tomography were recommended to collect 60–64 projec-
tions over 360° with a maximum pixel size of 5 mm.
Patients were investigated in the supine position. For
ventilation, inhaled 99mTc‐labeled aerosol of diethylene-
triamine pentaacetate, 99mTc‐labeled carbon micropar-
ticles (Technegas), or 133Xe gas was used. For perfusion,
an intravenous bolus of 99mTc‐labeled macroaggregates
of albumin was generally used.

At least one segmental perfusion defect with ade-
quate ventilation or adjacent subsegmental perfusion
defects (of segmental equivalent size) with adequate
ventilation was considered indicative of PE of unknown
duration.2,22–25 Radiologists at each examining unit
interpreted the V/Q scans and reported results back to
the responsible local physician. If any perfusion defects
were detected, the local hospitals were asked to perform
echocardiography to identify direct or indirect signs of

pulmonary hypertension. Echocardiography was per-
formed at each local hospital using standard clinical
practice. If a V/Q scan or echocardiography already had
been performed after the PE event in 2005, a copy of
these results was obtained. For validation of the V/Q
scan interpretation, a second review was performed by
two additional independent investigators, demonstrating
high inter‐rater reliability (κ= 0.77).

In cases where the local hospital did not perform a
V/Q scan, with no reason declared, the patients received
a referral letter to their nearest primary health care
physician to establish an alternative follow‐up strategy.

After referral for V/Q scan, the research group had
limited control over the patient flow and how the
investigations and follow‐up proceeded. However, the
research group continued to collect data, and in many
cases, worked in close contact with the local hospitals to
provide patients with the best possible care.

In summary, the study contained the following
consecutive elements:

1. Questionnaire regarding the presence of dyspnea and
related comorbidities. Individuals reporting no dysp-
nea and without any chronic comorbidities were
excluded.

2. If questionnaire indicated dyspnea and/or risk factors,
a letter was sent with test tubes for blood sampling,
and NT‐pro‐BNP was analyzed. Individuals with NT‐
pro‐BNP values < 100 ng/L and without any risk
factors for CTEPH were excluded.

3. Referral for follow‐up including the recommendation
to perform a V/Q scan.

4. Referral for echocardiography if the V/Q scan showed
any perfusion defect or was not interpretable.

5. Referral to primary care if the local hospital did not
follow up individuals identified with symptoms.

This study was conducted in compliance with the
Declaration of Helsinki and was approved by the
Regional Ethics Review Board in Umeå, Sweden
(07‐074). The Ethics Board at the Swedish National
Board of Health and Welfare reviewed and approved the
extraction of data from the Swedish NPR.

Statistical methods

All data were analyzed using IBM SPSS statistics software
version 27. Categorical variables are expressed as
frequencies and continuous variables as means with
95% confidence intervals (95% CIs) or as medians with
interquartile ranges (IQRs) when appropriate. Formal
tests of significance between those developing CTEPH
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and those who did not was deemed not appropriate since
the CTEPH patients were in clear minority to the non‐
CTEPH patients.

Based on suggested criteria for post‐PE‐impairment,10

a modified calculation was performed as data from the
questionnaire and from the echocardiography did not
allow evaluation of deterioration.

RESULTS

Figures 1 and 2 illustrate the flow of patients and
examinations performed in this study. Altogether, 5793
unique individuals were admitted in 2005 with a PE
diagnosis according to the NPR. Of those, 3510 were still
alive at the beginning of 2007, and 3226 individuals were
contacted and asked to complete the questionnaire after
consenting. A total of 2105 (65%) individuals returned
the questionnaire. Of these, 48% were women, with a
median age (IQR) of 74 (20) years, and 52% were men,
with a median age of 67 (21) years. A total of 53%
reported dyspnea and 15% were asymptomatic but had
known risk factors for CTEPH or reported other chronic
medical conditions. Among those who were asked to do
further follow‐up, 72% returned blood samples, and 1029
NT‐pro‐BNP analyses were performed. Finally, a total of
944 individuals were referred to their nearest hospital for
further follow‐up, including a recommendation to under-
go a V/Q scan.

Altogether, 530 V/Q scans were performed from
January 2010 to April 2017. Of these, 224 (42%) showed
mismatched perfusion defects, 6 (1%) showed matched
defects, 4 (1%) were not interpretable, and 296 (56%)
were normal.

Of the 196 echocardiographic examinations done in
the group with mismatched perfusion defects (88%),
72 showed signs of pulmonary hypertension (estimated
RV pressure > 30mmHg), and one examination was not
interpretable. An additional 35 echocardiography exams
were done in the remaining groups, of which 16 showed
signs of pulmonary hypertension and three were not
interpretable.

Altogether seven right heart catheterizations (RHCs)
were performed within the study protocol. Of these, six
had hemodynamic findings that met the criteria for
pulmonary hypertension suggestive of CTEPH.

In all cases in which the patient or the treating doctor
had stated that the patient already had been diagnosed
with CTEPH, a thorough review of the medical record
(including the RHC protocol if available) was performed.
Ultimately, 10 patients had a confirmed diagnosis of
CTEPH before 2005, and eight patients were diagnosed
with CTEPH after 2005, but outside this study.

Based on the clinical information received and the
data obtained during this study, 24 of the entire cohort of
5793 patients had CTEPH, indicating an overall CTEPH
prevalence of 0.4% (95% CI: 0.2%–0.6%). Among patients
who survived until the beginning of 2007 (n= 3510),
CTEPH prevalence was 0.7% (95% CI: 0.4%–1.0%), and
among the survivors who reported being symptomatic on
their questionnaire, CTEPH prevalence was 1.2% (95%
CI: 0.6%–1.9%). The clinical characteristics of patients
diagnosed with CTEPH are presented in Table 1.

The cumulative incidence of CTEPH in the group of
patients who underwent a V/Q scan within the study
protocol (n= 530) was 1.1% (95% CI: 0.2%–2.0%). Among
patients who underwent a V/Q scan with perfusion
defects and echocardiography with an estimated RV
pressure > 30mmHg (n= 72), the cumulative incidence
was 6.9% (95% CI: 0.9%–13.0%).

To assess selection bias, an analysis of the six regions
that referred all symptomatic survivors for V/Q scans was
performed. The results indicated no major differences in
the percentage of V/Q scans with perfusion defects (47%
vs. 42%) but somewhat lower CTEPH prevalence [0.3%
(95% CI: 0.04%–0.6%) vs. 0.7% [95% CI: 0.4%–1.0%)],
suggesting that some selection bias might have affected
the final results.

CTEPH versus non‐CTEPH

After exclusion of 10 patients with CTEPH diagnosed
before 2005, a total of 14 patients with CTEPH diagnosed
from 2005 onward remained: 10 women (71%; median
age, 75 [13] years) and four men (29%; median age, 64 [9]
years). According to the Swedish NPR, three (21%) had at
least one episode of acute PE before the index event
in 2005.

In the non‐CTEPH group (3486 survivors in 2007),
1782 were women (51%; median age, 74 [20] years), and
1704 were men (49%; median age, 67 [21] years). A total
of 416 (12%) had had at least one previous PE.

Dyspnea

In the subgroup without a CTEPH diagnosis (n= 2090),
1410 (67%) reported some degree of dyspnea, among
whom 115 (6%) reported dyspnea at rest, 498 (35%) had
dyspnea at a low level of physical activity, and 797 (57%)
had dyspnea at a high level of physical activity. In 98
cases, the answers regarding dyspnea were inconclusive
or left blank.

In the subgroup of patients with a CTEPH diagnosis
after 2005, a total of 11 (100%) reported having had some
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FIGURE 1 Flowchart and timeline from the acute pulmonary embolism (PE) diagnosis to referral for ventilation/perfusion
scan. CTEPH, chronic thromboembolic pulmonary hypertension; NT‐pro‐BNP, N‐terminal prohormone brain natriuretic peptide; V/Q,
ventilation/perfusion.
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degree of dyspnea. Overall, 10 (91%) had dyspnea with
easy physical activity and 1 (9%) with vigorous physical
activity. In three cases, the question regarding dyspnea
was unanswered.

NT‐pro‐BNP

Of the 1017 tested in the non‐CTEPH group, the mean
NT‐pro‐BNP level was 540 ng/L (95% CI: 449–627), and
the median was 177 (344) ng/L. The mean NT‐pro‐BNP
level in the CTEPH group was 657 ng/L (95% CI:
188–1066) and the median was 504 (591) ng/L. In the
CTEPH group, all 14 were tested.

V/Q scintigraphy

In total, 538 V/Q scans were performed in the non‐
CTEPH group, 524 of them within the study protocol and
14 outside of it. When the referrals for a V/Q scan were
sent, 14 patients had already undergone a scan, and the

local hospitals provided copies of the results. Of the 538
V/Q scans performed in the non‐CTEPH group, 302 were
normal, 226 demonstrated mismatched perfusion defect
(s), six demonstrated a matched V/Q defect, and 4 were
inconclusive.

In the CTEPH group, six V/Q scans were performed
within the study protocol and two outside of it. Of these
eight scans, one was normal and seven demonstrated
perfusion defects.

Echocardiography

In the non‐CTEPH group, 289 echocardiography studies
were performed, 225 within the study protocol and 64
outside of it. Of the 289, a total of 93 (32%) demonstrated
indirect signs of pulmonary hypertension (RVRV pres-
sure > 30mmHg), four were inconclusive, and the
remaining 192 showed no signs of pulmonary
hypertension.

Nine echocardiography studies were performed in the
CTEPH group, six of them within the study protocol and

FIGURE 2 Flowchart demonstrating results and investigational findings after referral for a V/Q scan. CTEPH, chronic thromboembolic
pulmonary hypertension; eRV, estimated right ventricular; PH, pulmonary hypertension; RHC, right heart catheterization; V/Q, ventilation/
perfusion.

6 of 11 | ANDERSSON ET AL.



the other three outside of it. Of the echocardiograhies
performed in this group, eight demonstrated signs of
pulmonary hypertension (RV pressure > 30mmHg), and
one was inconclusive.

Post‐hoc analysis of post‐PE‐impairment

Based on the presence of persistent or worsening dyspnea
in combination of estimated RV pressure > 30mmHg on
echocardiography at follow‐up, the prevalence of post‐
PE‐impairment was 2.7%.

DISCUSSION

In this study, we used real‐world data to track the clinical
course after PE, following a national cohort of 5931
patients diagnosed with acute PE for over 10 years. We
report the prevalence and cumulative incidence of
CTEPH, as well as the magnitude of symptoms and
investigational findings.

First, all 14 patients diagnosed with CTEPH after the
PE event in 2005 had dyspnea to some degree, and almost
all (8/9) CTEPH demonstrated signs of pulmonary
hypertension on echocardiography. This finding supports

TABLE 1 Clinical characteristics of patients diagnosed with CTEPH.

Agea
Sex
F/M

CTEPH‐
diagnosis year

Recurrent
PEb Y/N

PEA performed
Y/N

CTEPH confirmed
by RHC Y/N

1 50 F 2012 N N Y

2 59 M 2005 Y N Y

3 60 M 1998 Y N Y

4 60 F n/a Y Y n/a

5 61 M n/a N N Y

6 61 M 2011 N N n/a

7 65 F 2005 N N Y

8 65 F 2012 N N Y

9 65 F 2008 N Y N

10 65 M 2004 N N Y

11 66 M 2011 Y N Y

12 67 F 2003 Y N Y

13 69 F 2006 Y N Y

14 69 F 2004 Y N Y

15 70 M 1992 Y N Y

16 71 M 2006 N N Y

17 71 M 2012 Y N Y

18 72 F 2005 N N Y

19 72 M 2012 Y Y Y

20 77 F 2005 N N N

21 79 F 2012 N N N

22 80 F 2006 N N Y

23 80 F 2008 N N Y

24 86 F 2012 N N Y

Abbreviations: CTEPH, chronic thromboembolic pulmonary hypertension; F, female; M, male; PE, pulmonary embolism; PEA, pulmonary endarterectomy;
RHC, right heart catheterization.
aAge at PE diagnosis in 2005.
bPrevious PE before the index event in 2005.
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previous evidence that echocardiography and symptom‐
taking are good screening methods for follow‐up after PE
and supports recommendations in the current
guidelines.19,26,27

We found a substantial proportion of patients with
remaining or worsening dyspnea in the years following a
PE event. This prevalence of dyspnea is somewhat higher
than previously reported, probably because of differences
in study designs.6,9 However, dyspnea is a nonspecific
symptom with multiple possible underlying factors. We
recently showed that the prevalence of dyspnea in the
post‐PE population is significantly higher compared with
age‐ and gender‐matched control participants. In addi-
tion, after adjustment for comorbidities, we found that a
PE event was independently associated with the risk of
dyspnea.8

Brain natriuretic peptide is released from the
stretched myocardium and is predictive of mortality in
CTEPH patients because an elevated level is associated
with more advanced disease. The mean NT‐pro‐BNP
levels in this study did not differ obviously between the
CTEPH and non‐CTEPH groups, although the median
NT‐pro‐BNP was numerically higher in the CTEPH
group. CTEPH patients were few compared with those
tested in the non‐CTEPH group, so we did not perform
statistical evaluation of the between‐group differences.
We analyzed NT‐pro‐BNP because of an earlier sugges-
tion that electrocardiography and NT‐pro‐BNP could
represent a noninvasive approach to ruling out CTEPH.28

If this approach is safe is still not clear, and it was not
recommended in previous guidelines.19,26 In 2021, Boon
et al. recommended a modified approach based on NT‐
pro‐BNP and echocardiography with a failure rate of
0.29%.29 However, this approach has not yet been
endorsed by the latest guidelines.27

Of the V/Q scans performed, approximately half
demonstrated signs of perfusion defects, which is
somewhat higher than previously reported.5 Many
studies have shown incomplete thrombus resolution
even though most used computed tomography pulmo-
nary angiography for imaging.12–15

Of note, one in six CTEPH patients diagnosed within
the study protocol had a normal V/Q scan, and the final
diagnosis was probably pulmonary arterial hypertension.

In the group of PE patients with persistent dyspnea
and a V/Q scan demonstrating perfusion defects, 37%
(72/196) had an indirect sign of pulmonary hypertension
on echocardiography. These numbers contrast with those
of the minority of patients diagnosed with CTEPH.
Because all V/Q scans and echocardiography studies
performed in this investigation were administered in
symptomatic patients, these findings may indicate the
presence of CTEPD, which needs to be assessed in future

work. The prevalence of CTEPD in this cohort among the
patients with dyspnea, perfusion defects, and indirect
signs of pulmonary hypertension on echocardiography is
unclear and merits further study.

Previous reports have described a broad variation in
CTEPH prevalence following acute PE, partly because of
differences in the diagnostic process of selecting patients
for RHC, and in inclusion and exclusion criteria. In
addition, many CTEPH studies have included a mixture
of prevalent and incident cases, which is further
complicated by the risk of misclassifying CTEPH as
acute PE.

The overall prevalence of CTEPH in this study is in
line with previously published data but in the lower
range of the scale. We suggest that the prevalence
reported here should be regarded as a minimum because
as noted, it was not possible to perform a V/Q scan in all
patients with symptoms. It is therefore not unlikely that
there are undiagnosed cases of CTEPH in the group of
symptomatic individuals who did not receive a V/Q scan.
In addition, there may have been undiagnosed cases of
CTEPH within the group of individuals who died during
the study as well as within the group of individuals that
were asymptomatic at the time of the questionnaire.

The fact that some CTEPH patients were diagnosed
outside the study protocol is not considered a weakness
but rather reflects well on the Swedish health care
system. There were 10 cases of acute PE diagnoses in
patients who already were diagnosed with CTEPH.
Because there was no review of medical records of acute
PE episodes in this study, information was insufficient
with regard to whether these patients were correctly
diagnosed (i.e., acute PE on top of CTEPH), were
misdiagnosed as having acute PE, or were subject to an
ICD coding error. We have recently demonstrated a high
positive predictive value for acute PE diagnosis in the
Swedish NPR, but some cases of misclassification also
were identified.30

Only three CTEPH patients had performed a PEA,
which is noteworthy since PEA is a well‐established
therapy that has the potential to improve both hemo-
dynamics and survival.31 However, the reason for this
low frequency of PEA procedures in this cohort is beyond
the scope for this manuscript.

To our knowledge, no previous prospective follow‐up
studies of this magnitude have contributed findings
based on real‐life data related to the clinical course after
acute PE. However, we recognize that there are limita-
tions of this study. First, since we aimed to follow a
complete national cohort of PE patients, this resulted in
an elderly cohort, as the incidence of PE increases with
age.26 A prospective follow‐up of an elderly cohort for
more than 10 years may be complicated by a high risk for
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death and other medical events; therefore, it is not
surprising that in some cases, patients or their treating
doctors refrained from further investigations.

Furthermore, we had only limited influence over the
investigations performed in the later part of the study.
There were the significant number of losses to follow‐up
at the stage of referral to the local hospitals with the
recommendation to perform a V/Q scan, which most
likely have influenced the prevalence of CTEPH. The
limited influence in this phase is also a contributing
factor to the fact that some V/Q scans were performed as
late as 2017. In addition, there was a risk of selection bias
because the different local hospitals had different
approaches to selection for a V/Q scan referral. However,
we took full responsibility for all patients, and when the
local hospitals refrained from follow‐up, and alternative
follow‐up at a primary health care center was
established.

In conclusion, we report a high mortality following
an acute PE, a high proportion of persistent dyspnea
among survivors, and substantial proportions of patho-
logical findings on V/Q scans and echocardiography in
the post‐PE population. A minority of patients developed
CTEPH, which highlights a gap in knowledge regarding
survivors of PE. Even though this study answers many
questions about the clinical course during long‐term
follow‐up after a PE event, more questions emerge from
our results. Among them is determining the prevalence
of CTEPD and how to find and select CTEPD patients
who will benefit from pulmonary endarterectomy and/or
balloon angioplasty. This patient population clearly
needs proper follow‐up, as the latest guidelines state,
and we hope this study will inspire further research on
this topic to ensure appropriate care for the post‐PE
population.
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