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Stefano Barco 2,8, Laurent Bertoletti 9,10,11,12, Cecilia Becattini 13,

Jørn Carlsen 14,15, Marion Delcroix 16,17, Nick van Es 18, Menno V. Huisman1,

Luis Jara-Palomares 19,20, Stavros Konstantinides 2,21, Irene Lang 22,
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Hematology, Mater University Hospital and Rotunda Hospital, Dublin, Ireland; 26School of Medicine, University College Dublin, Dublin, Ireland; 27Dept. of Cardiology, Heart
Center at the University of Cologne, Germany; 28Cologne Cardiovascular Research Center (CCRC), University of Cologne, Köln 50937, Germany; and 29Dept. of Internal
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This position paper provides a comprehensive guide for optimal follow-up of patients with acute pulmonary embolism (PE), covering mul-
tiple relevant aspects of patient counselling. It serves as a practical guide to treating patients with acute PE complementary to the formal
2019 European Society of Cardiology guidelines developed with the European Respiratory Society. We propose a holistic approach con-
sidering the whole spectrum of serious adverse events that patients with acute PE may encounter on the short and long run. We under-
line the relevance of assessment of modifiable risk factors for bleeding, of acquired thrombophilia and limited cancer screening (unpro-
voked PE) as well as a dedicated surveillance for the potential development of chronic thromboembolic pulmonary hypertension as part
of routine practice; routine testing for genetic thrombophilia should be avoided. We advocate the use of outcome measures for functional
outcome and quality of life to quantify the impact of the PE diagnosis and identify patients with the post-PE syndrome early. Counselling
patients on maintaining a healthy lifestyle mitigates the risk of the post-PE syndrome and improves cardiovascular prognosis. Therefore,
we consider it important to discuss when and how to resume sporting activities soon after diagnosing PE. Additional patient-relevant
topics that require Focused counselling are travel and birth control.
...................................................................................................................................................................................................

Keywords Pulmonary embolism • Anticoagulation therapy • Bleeding • Contraceptive agents • Neoplasms •
Cardiovascular diseases • Thrombophilia • Travel • Sports • Pulmonary hypertension

Introduction

The 2019 European Society of Cardiology guidelines on the diagno-
sis and treatment of acute pulmonary embolism (PE), developed with

the European Respiratory Society, provide recommendations on the
optimal management of acute PE, including diagnostic algorithms, risk
stratification, initial and extended treatment, and follow-up strategy.1

Some important aspects of the treatment and overall care of patients

Graphical Abstract

At diagnosis First weeks At 3 months Long term

Management of bleeding risk Management of bleeding risk

Cancer screening Treatment of PE in women

Treatment of PE in women

Cardiovascular risk factors Cardiovascular risk factors

Post-PE syndrome

Post-PE syndromeSport, lifestyle & travel

Sport, lifestyle & travel Sport, lifestyle & travel

Sport, lifestyle & travel

Sport, lifestyle & travel

21
05

74
32

 1
2/

07
/1

9

21
05

74
32

 1
2/

07
/1

9

21
05

74
32

 1
2/

07
/1

9

21
05

74
32

 1
2/

07
/1

9

21
05

74
32

 1
2/

07
/1

9

21
05

74
32

 1
2/

07
/1

9

Genetic & acquired
thrombophilia

Genetic & acquired
thrombophilia

Rule out absolute contra-indications to 
anticoagulant treatment, identify optimal 
anticoagulant strategy, avoid
unnecessary interventions.

Treatment of PE in women

Evaluate presence of and treat 
abnormal uterine bleeding.

Consider psychological support for 
patients with incomplete functional 
recovery due to anxiety or depression.

Support PE patients in maintaining a 
healthy lifestyle including adequate 
physical activity.

Counsel PE patients who discontinued 
treatment to use compression 
stockings or prophylactic dosed
anticoagulation during long-haul air 
flights (>4 hours).

Perform cardiopulmonary exercise
testing in patients with post-PE 
syndrome. Rule out CTEPH in all PE 
patients with persistent symptoms of 
dyspnoea or right heart failure.

Do not routinely screen for genetic 
thrombophilia.

Treatment of PE in women
Counsel women with prior hormonal 
contraception-associated PE who
discontinue anticoagulant therapy to 
receive thromboprophylaxis in the 
antepartum and postpartum period of 
a future pregnancy.

Consider limited treatment duration 
after hormonal contraception-
associated PE, after the hormonal 
contraception has been discontinued.

Management of bleeding risk
Re-assess bleeding risk on a regular 
basis, e.g. with a validated prediction 
scheme, take appropriate action in case
of new modifiable risk factors or a drastic
transition between bleeding risk classes.
Ensure drug adherence.

Management of bleeding risk

Ensure drug adherence and avoid 
relevant drug-drug interactions. Screen 
and target modifiable risk factors for 
bleeding.

Estimate bleeding risk in all patients in 
whom long-term anticoagulation is 
considered, e.g. with a validated 
prediction scheme, and use this to 
determine the optimal treatment duration.

Consider APS screening in patients with 
unprovoked PE, in particular in case of 
prior arterial or small-vessel thrombosis, 
pregnancy complications, autoimmune 
diseases or age <50 years

Ensure that the right ventricle has 
recovered before strenuous exercise 
and/or air travel are resumed shortly 
after a PE diagnosis.

Support PE patients in maintaining a 
healthy lifestyle including adequate 
physical activity and cessation of 
smoking.

Apply validated risk calculators to 
systematically assess cardiovascular 
risk, especially in case of unprovoked 
PE and/or obesity.

Limit period of overlapping antiplatelet 
/anticoagulant therapy in patients with 
PE and acute cardiovascular disease. 
After stopping antiplatelet therapy, 
patients continue oral anticoagulation 
at a full dose.

Encourage stepwise resumption of 
regular sporting activities after hospital 
discharge. Routinely assess sexual 
problems and apply sexual counselling.

Hormonal contraceptives can be 
continued during anticoagulant 
treatment to prevent pregnancy 
and mitigate the risk of abnormal
uterine bleeding.

Perform limited cancer screening in 
patients with unprovoked PE: medical 
history, physical examination and basic 
laboratory tests.

Overview of main conclusions of the position paper. APS, antiphospholipid antibody syndrome; aPTT, activated partial thromboplastin time; CTEPH,
chronic thromboembolic pulmonary hypertension; PE, pulmonary embolism.
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after acute PE were mentioned, but their detailed discussion was be-
yond the scope of the guideline document. These issues relate to:
management of bleeding risk, screening for cancer, screening for
thrombophilia, treatment of PE in women, dealing with sports and
travel, detection and management of the post-PE syndrome (PPES),
and screening for and management of risk factors for arterial cardio-
vascular disease. This position paper highlights these key aspects of
patient counselling, summarizes best available evidence and provides
guidance for clinical practice. It serves as a practical guide to treating
patients with acute PE that is intended to be complementary to the
formal guideline.1 The rationale for the conclusions presented is pro-
vided in the Supplementary material online, Appendix. This review will
not deal with PE and COVID-19, for which the reader is referred to
the dedicated European Society of Cardiology (ESC) consensus
document.2

Management of bleeding risk

From the start of anticoagulant treatment, patients with acute PE are
at increased bleeding risk.3 Therefore, management of bleeding risk is
relevant throughout the course of treatment, beginning with ruling
out absolute contraindications to anticoagulant treatment at diagno-
sis, identifying the optimal anticoagulant strategy, and avoiding un-
necessary interventions. Alternative treatment strategies in PE
patients who have an absolute contraindication to anticoagulation in-
clude (repeated) platelet transfusions to deal with ‘critical’ thrombo-
cytopenia aiming to keep the platelet count above 30–50 � 109/L, or
the use of a retrievable vena cava filter in selected cases.1

Appropriate action should be taken to ensure drug adherence and
optimal dosing, while avoiding relevant drug-drug interactions. Risk
factors for bleeding need to be screened for and—when modifi-
able—reversed before patients are discharged. The most relevant
potentially modifiable risk factors are: renal insufficiency, liver disease,
thrombocytopenia, anaemia, hypertension, and use of antiplatelet or
nonsteroidal anti-inflammatory drugs. After the first 3–6 months, esti-
mation of the risk of bleeding over the long term becomes relevant
for patients at high risk of recurrent venous thromboembolism
(VTE), for whom indefinite treatment is considered.1 This bleeding
risk can be estimated by either implicit judgement, weighing individual
risk factors, or by risk prediction schemes. The currently available evi-
dence supports the application of the American College of Chest
Physicians bleeding risk tool or VTE-BLEED to identify patients at
lowest risk of bleeding complications, in whom long-term anticoagu-
lant treatment is likely safe.3–5 There is however no evidence sup-
porting the avoidance of long-term anticoagulation in patients with a
high estimated bleeding risk based on either of these risk stratification
tools.3 Instead, such knowledge should be discussed with the patient
and incorporated into a shared decision-making process regarding
continuation or discontinuation of anticoagulation. Moreover, we
propose a reduced dose of apixaban or rivaroxaban for patients at
higher risk of bleeding, in whom it is decided to continue treatment.
Of note, according to the ESC PE guideline, a reduced dose of apixa-
ban or rivaroxaban for extended anticoagulation after the first
6 months should generally be considered.

During long-term anticoagulation, drug tolerance, drug-drug inter-
actions, blood pressure, renal function and adherence to treatment

need to be assessed on a regular basis (e.g. once a year in patients at
low risk, and every 3 or 6 months in patients at high risk for bleeding)
to optimize both the efficacy and safety of the treatment.1 Moreover,
emerging modifiable risk factors for bleeding should be reversed and
the appropriateness of continued anticoagulation evaluated following
expert judgement and considering the patient’s preference. A drastic
transition between bleeding risk classes may provide justification for
(temporarily) discontinuing treatment.

Cancer screening

The overall incidence of a new cancer diagnosis is up to six-fold
higher in patients with VTE than in sex- and age-matched controls.6

The absolute risk is highest during the first months after VTE diagno-
sis, in patients with unprovoked VTE, and in patients aged older than
50 years. The 1-year incidence of cancer is �1% in patients with pro-
voked VTE compared to 5% in patients with unprovoked VTE, an in-
cidence that gradually decreases to the risk of the general population
over a 2-year period.7,8 Given these facts, we propose limited cancer
screening in patients with unprovoked VTE to detect cancer at an
early stage. Screening should include a thorough medical history,
physical examination, basic laboratory testing (including a complete
blood count, calcium, and liver function tests), and lung imaging (un-
less computed tomography [CT] pulmonary angiography was per-
formed to diagnose PE). Age- and gender-specific testing (e.g.
mammography, cervical smear, and prostate specific antigen testing)
should be implemented in accordance with national guidelines and
local practice. During follow-up after acute PE, the threshold to sus-
pect cancer should be low in patients with a relatively recent history
of cured cancer (e.g. within 5 years, as VTE can be a sign of recurrent
cancer), early VTE progression/recurrence despite anticoagulant
treatment, and anticoagulant-related bleeding shortly after start of
treatment (particularly gastrointestinal bleeding or haematuria).9 If
cancer is detected in the course of PE treatment, the choice and dos-
age of the anticoagulant as well as the duration of treatment should
be adjusted accordingly.1,10

Although (extensive) screening for cancer leads to an earlier can-
cer diagnosis, evidence that screening reduces cancer-related mor-
bidity or mortality is lacking.11 Extensive imaging-based screening
with chest CT imaging, abdominal CT imaging, and/or 18-fluorodeox-
yglucose positron emission tomography/CT imaging may further in-
crease the number of cancers detected at VTE diagnosis but should
be avoided, since the survival benefit of such an approach has never
been demonstrated, and at the same time it carries the considerable
costs and risks of invasive tests, false-positive findings, and
overdiagnosis.

Inherited and acquired
thrombophilia

Inherited thrombophilia can be detected in up to 30% of VTE
patients. However, screening for inherited thrombophilia should only
be performed if the results of testing are expected to modify (i) pa-
tient management in terms of type, dosage, or duration of anticoagu-
lant therapy or (ii) counselling on oral contraception or prophylactic
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measures during pregnancy for female first degree relatives.1 In par-
ticular, the presence of inherited thrombophilia should not drive the
choice of anticoagulant drug class or its intensity.12 Notably, in
younger patients without identifiable strong risk factors for VTE re-
currence and without a strong family history of VTE, in whom the
physician and patient are considering anticoagulant treatment discon-
tinuation, the absence of inherited thrombophilia might support the
latter decision. Seven of 16 panel members would use the results of
genetic thrombophilia testing to support clinical decisions for young
patients (e.g. age <50 years) with unprovoked PE if validated risk as-
sessment models suggest a low risk of recurrence. In their opinion,
the presence of inherited thrombophilia may, under those circum-
stances, support a decision in favour of indefinite anticoagulation. The
remaining nine panel members considered available evidence insuffi-
cient to support this practice.

The prevalence of confirmed antiphospholipid antibody syn-
drome (APS) can be as high as 9% in patients with a first unpro-
voked VTE.13 Non-vitamin K antagonist oral anticoagulants
(NOACs) are currently not recommended in patients with acute
PE and APS, particularly in the presence of a double or triple posi-
tive APS.14,15 Therefore, we propose limiting APS screening to
patients with unprovoked PE presenting with signs or concomitant
conditions that may raise the suspicion of APS. Twelve of the 16
panel members proposed to test patients with unprovoked PE for
APS (only) in case of prior episodes of arterial or small-vessel
thrombosis, prior thrombosis at unusual sites, pregnancy complica-
tions such as recurrent miscarriage or pre-eclampsia/eclampsia,
autoimmune diseases, younger age (<50 years), or patients with an
unexplained pre-treatment prolonged activated partial thrombo-
plastin time. The panel suggests to avoid testing for APS during
the first 4-6 weeks after the PE diagnosis because of potential un-
wanted interfering with the test, which may lead to both false-
positive as well as false-negative results.16 For the interpretation of
the type and titre of antiphospholipid antibodies, we refer to the
statement made by the International Society on Thrombosis and
Haemostasis (ISTH) as the present position paper does not aim at
exploring laboratory issues in detail. All panel members agree that
the ISTH document sets the standards for this specific point.16,17

We further propose that the option of switching to a vitamin K
antagonist (VKA) should be discussed with patients with confirmed
APS who are already on a NOAC and who have remained free of
recurrent thromboembolic events. Preliminary long-term follow-up
data from a phase III trial suggest that switching from NOAC to
VKA may be beneficial also within 2 years of VTE diagnosis.18

Treatment of pulmonary
embolism in women

Hormonal contraceptives may be continued during anticoagulant
treatment to prevent pregnancy and mitigate the risk of abnormal
uterine bleeding (AUB).19 Current evidence suggests that the risk of
recurrent VTE in women receiving combined hormonal contracep-
tives or progestin-only contraceptives during anticoagulation for
acute PE is not increased.19–21 For women with anticoagulant-
associated AUB in the setting of PE treatment, management options
include omission of NOAC for a single day (for example if bleeding is

extremely heavy at a particular day of the cycle), modification of the
dose or type of anticoagulant therapy, e.g. switching from an oral fac-
tor Xa inhibitor to an oral thrombin inhibitor, commencement of
hormonal therapy, addition of tranexamic acid or application of local
interventional strategies (including intrauterine devices), with multi-
disciplinary discussion where appropriate.22

Importantly, hormone treatment increases the risk of a recurrent
VTE event after discontinuation of anticoagulant treatment. Available
evidence suggests that the risk of recurrent VTE after discontinuation
of hormonal contraception (the latter which is associated with a
higher VTE risk, mostly relevant to combined hormonal contracep-
tives) and anticoagulant therapy is lower after hormonal
contraception-associated VTE than after unprovoked VTE.
Therefore, we propose a limited duration of anticoagulation, rather
than indefinite anticoagulation, in these patients after hormonal
contraception is discontinued, particularly if the bleeding risk is high
and/or if no risk factors for recurrent VTE are present.23,24

Lastly, we suggest that pregnant women with prior VTE associated
with hormonal contraceptive use who are not receiving long-term
anticoagulant therapy should receive prophylactic or intermediate in-
tensity anticoagulation in the antepartum and postpartum period,
pending the results of a large multinational randomized trial
(NCT01828697).

Sports, lifestyle and travel

Air travel and sporting activities are important topics that require dis-
cussion when counselling patients with acute PE. For both, caution
should be taken in the initial period following PE diagnosis. Right ven-
tricular (RV) dysfunction may persist for days to weeks, putting
patients at risk of cardiac failure if the right ventricle is subjected to
stress. During air travel, susceptible patients may be at risk of devel-
oping hypoxia-induced pulmonary hypertension and ultimately right
heart failure.25 The pulmonary circulation will have relatively limited
capacity to adapt and accommodate the increased blood flow
induced by exercise, if it is already compromised by the presence of
acute PE and associated RV overload. Hence, we suggest that before
resuming strenuous exercise and air travel soon after a PE diagnosis,
it should be ensured that the right ventricle has recovered. In low-
risk PE patients, this may only take a few days, while in patients with
intermediate to high-risk PE, several weeks may need to elapse. In
this latter specific circumstances, the panel members perform echo-
cardiography and look for favourable evolution of RV parameters if
abnormal at baseline.1

Patients should be advised to resume their regular sporting activ-
ities in a stepwise manner after hospital discharge. Generally, to avoid
deconditioning, we consider it reasonable to encourage and support
PE patients in maintaining a healthy lifestyle including adequate
physical activity in accordance with European Guidelines on cardio-
vascular disease prevention.26 This includes adequate physical activ-
ity, e.g. at least 150–300 min of moderate-intensity per week, or
75–150 min vigorous-intensity aerobic physical activity per week, or
an equivalent combination of moderate- and vigorous-intensity aer-
obic activity.26–28

Sexuality is one aspect of quality of life that is important for many
patients and partners, and may be adversely affected by
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.
cardiovascular disease. Although studies on this topic are unavailable
for patients with acute PE, routine assessment of sexual problems
and sexual counselling may be of benefit as part of effective manage-
ment of PE patients.29

It should be noted that some sporting or other leisure activities
are associated with direct bodily contact or prone to trauma, and as
such of major bleeding. Such activities should generally be avoided
for the duration of anticoagulant therapy, as has also been advised for
patients with atrial fibrillation.30 Personalized anticoagulation sched-
ules during the long-term anticoagulation phase may be discussed on
an individual basis with high-level athletes. These may include consid-
eration of occasional anticoagulation dose delays or omission prior
to high-risk activities.

Long-haul air travel is associated with an increased risk of PE after
discontinuation of anticoagulation.31 We propose the use of either
compression stockings or prophylactic intensity anticoagulation in all
patients with prior PE who have discontinued anticoagulant therapy
and plan long-haul air flights (>4 h).32,33 Twelve of the 16 panel mem-
bers would prescribe a NOAC when it is decided to treat with
pharmacological thromboprophylaxis, while four preferred low mo-
lecular weight heparin. Fifteen of 16 panel members would start
pharmacological thromboprophylaxis on the day of the flight rather
than the day before, and 10 would extend the duration of pharmaco-
logical thromboprophylaxis to 2–4 days following the flight in light of
the increased risk of VTE that may persist for several days.

Post-pulmonary embolism
syndrome

The PPES is defined as new or progressive dyspnoea, exercise in-
tolerance, and/or impaired functional or mental status after at least
3 months of adequate anticoagulation following acute PE, which can-
not be explained by other (pre-existing) comorbidities.34,35 It is
reported in up to 40–60% of PE survivors. Incomplete thrombus
resolution occurs in 25–50% of patients after acute PE despite ad-
equate anticoagulation, but bears no clinical significance in most
cases.36 Notably, follow-up studies have shown that �40% of PE sur-
vivors have persistent perfusion defects, although only a very small
proportion of these patients are ultimately diagnosed with chronic
thromboembolic pulmonary hypertension (CTEPH), the most severe
clinical presentation of PPES.34,36,37 The prevalence of CTEPH in PE
survivors is 2–3%, and 5–8% in PE survivors with persistent dyspnoea,
but it is unclear whether CTEPH develops from acute PE, or presents
as acute PE.34,36,38–40 Therefore, current guidelines do not recom-
mend routine follow-up of asymptomatic PE patients by imaging
methods, but suggest to evaluate the index imaging test used to diag-
nose acute PE for signs of CTEPH.36

Chronic thromboembolic pulmonary disease (CTEPD) is defined
as chronic pulmonary vascular obstruction with normal mean pul-
monary artery pressure at rest, but with limited exercise tolerance
which is attributed, at least in part, to an increased slope of the pul-
monary arterial pressure–flow relationship (>3 mmHg/L/min) during
exercise or dead space ventilation.41,42 Dead space fraction is
decreased with exercise, while ventilatory efficiency, measured by
the ventilatory equivalent for carbon dioxide slope, is
decreased.36,43–45 It is obvious today that the majority of patients

diagnosed with CTEPH are derived from cohorts with acute PE. This
is why diagnostic evaluation of CTEPD/CTEPH is one of the crucial
topics in post-PE care. Especially in suspected CTEPH, diagnostic
delay should be prevented as it associated with poor clinical out-
comes.36 Application of a dedicated screening programme for
CTEPH allows for the diagnosis of most CTEPH patients within
4 months after the PE diagnosis.46 Patients with (suspected) CTEPH
should be referred to an expert centre for multidisciplinary assess-
ment and treatment. Echocardiography is the preferred first-line diag-
nostic test in patients with suspected CTEPH.1 Because
echocardiographic findings may be inconclusive or even normal, es-
pecially early in the course of CTEPH, all patients with CTEPD, after
confirmation of persistence of chronic pulmonary vascular obstruc-
tion preferably by ventilation perfusion scanning, should be referred
to expert centres to allow for proper exclusion of CTEPH and
advanced treatment, e.g. pulmonary endarterectomy or balloon pul-
monary angioplasty.

In patients with PPES, cardiopulmonary exercise testing (CPET)
can be a very useful diagnostic test, provided it is performed by physi-
cians experienced in its interpretation. It allows for identification of
changes in the cardiovascular, pulmonary, and skeletal muscle sys-
tems causing the symptoms.47 In particular, CPET may point to
deconditioning. The latter is the most prevalent explanation of per-
sisting functional limitations, followed by mental health problems
such as depression or post-VTE panic syndrome. Depending on the
results of CPET, other relevant (cardiopulmonary) comorbidities can
be diagnosed and treated.

The presence of functional limitations and chronic dyspnoea
should ideally be assessed in a standardized way using validated (pa-
tient-reported) outcome measures, such as the Post-VTE Functional
Status (PVFS) scale.1,48 Based on current evidence, every patient with
PPES should be analysed carefully, in particular if exercise limitation is
a predominant feature of PPES. Individual treatment decisions should
be made based on symptoms and findings of CPET, and could include
cardiopulmonary rehabilitation especially if no other treatable
comorbidities have been identified. Psychological support could also
be of value. It is likely that targeted treatment of depression or panic
disorders is equally effective for PE patients as it is in other settings.

Cardiovascular risk factors

Population-level and cohort studies have suggested a two- to three-
fold increased incidence of arterial cardiovascular disease in patients
with PE or deep vein thrombosis (DVT) compared to age- and sex-
matched control patients without VTE.49–53 Underlying mechanisms
remain poorly understood. On one hand, several studies have sug-
gested that conventional risk factors for atherosclerosis may be asso-
ciated with VTE as well.54,55 This hypothesis is underlined by studies
that observed a higher prevalence of atherosclerosis in VTE patients
than in matched controls without VTE.49 On the other hand, myocar-
dial infarction and stroke may coexist with PE, e.g. in the setting of
paradoxical embolism via an open foramen ovale.56 Since observa-
tions of a clear association between VTE and arterial cardiovascular
disease could not be confirmed in all studies, it remains unknown
whether VTE and arterial cardiovascular disease share a common
pathophysiological mechanism or if the increased incidence should
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be regarded as an epiphenomenon.54–58 Of note, the incidence of ar-
terial cardiovascular disease has been consistently reported to be
higher in the first year after the VTE event, in obese subjects, in
patients with PE (vs. DVT) and in patients with unprovoked VTE.54–58

Since no biomarkers and surrogate measures to refine cardiovas-
cular risk assessment in patients with PE have been established, we
propose to perform systematic cardiovascular risk assessment in all
PE patients, using validated scores and risk calculators, and according
to current guidelines.26 Patients with PE and a high cardiovascular risk
score, especially in case of unprovoked PE and/or obesity, may re-
quire urgent attention to controlling risk factors. We propose that a
holistic assessment of risk factors is performed at the routine 3-
month follow-up visit, while individual risk factors such as smoking
and hypertension should be targeted at the earliest convenience.

In PE patients with established cardiovascular disease, cardiovascu-
lar drugs may be discontinued or modified during the acute phase of
treatment. This is particularly relevant for beta-blockers and antihy-
pertensive drugs, the administration of which should be carefully re-
evaluated in acute PE presenting with hypotension and/or severe RV
dysfunction. Careful assessment of the expected benefits vs. risks of
such drugs should guide management decisions in the individual pa-
tient. Similar anticoagulant strategies based on assessment of the risk
of bleeding and ischaemic complications as in patients with atrial fibril-
lation can be followed.59 Triple therapy for longer than 1 week
should be considered when risk of stent thrombosis outweighs the
bleeding risk, with the total duration (<1 month) decided according
to assessment of these risks.59 Triple therapy may be considered for
up to 6 months in selected patients with high ischaemic risk.60 The
treatment plan should be clearly specified at hospital discharge, and
this strategy should be re-evaluated at regular intervals during follow-
up. i.e. with a short period of overlapping antiplatelet therapy after
myocardial infarction or percutaneous coronary intervention with
stenting, to mitigate the risk of bleeding.61 For PE patients with estab-
lished ischaemic cardiovascular disease, the full dose of anticoagula-
tion should be continued for as long as indicated; a dose reduction in
accordance with the label of rivaroxaban and apixaban after a treat-
ment period of 6 months is not applicable in these patients.

Conclusions

PE is a potentially life-altering, lifelong diagnosis. The treatment of
patients with confirmed acute PE reaches far beyond the early phase
of initial anticoagulant therapy. PE patients may experience serious
adverse events during the course of disease and in particular in the
first year after diagnosis, including major bleeding, recurrent VTE, ar-
terial cardiovascular disease and CTEPH. Targeted management of
risk factors and optimal choice of anticoagulant drugs early in the
course of disease are likely to improve the patient’s prognosis.
Advice on resuming sporting activities, sexual activities, travel and
birth control needs to be discussed with the patient soon after diag-
nosing PE and built into a holistic care pathway that includes a dedi-
cated recovery programme. Limited screening of selected patients
for cancer and acquired thrombophilia, risk factors for arterial cardio-
vascular disease and early detection of CTEPH should be part of rou-
tine practice. Emphasis on maintaining a healthy lifestyle mitigates the
risk of PPES and improves long-term cardiovascular prognosis. By

adopting measures of functional outcomes and quality of life in
routine practice, PPES can be identified early and targeted with
appropriate treatment strategies such as cardiopulmonary rehabilita-
tion. This position paper is a call to action, supporting a holistic
approach to managing the lifelong spectrum of PE and providing a
comprehensive guide for optimal follow-up of patients with acute PE
(Graphical Abstract).

Supplementary material

Supplementary material is available at European Heart Journal online.
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