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Epidemiology

Venous thrombo-embolism (VTE) 
includes deep-vein thrombosis (DVT) 
& pulmonary embolism (PE)

● is the third most common cause
of vascular disease–related deaths
after myocardial infarction and stroke

incidence 
● 1 - 2 cases / 1000/ year  in the general population 

● is steadily increasing despite efforts to prevent the disease



Venous thromboembolism incidence according to age group

ESC consensus document on diagnosis and management of acute DVT 
European Heart Journal (2017) 



Global Trends in PE Incidence & Case Fatality Rates

Konstantinides et al. J Am Coll Cardiol 2016;67:976–90
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diagnosis and treatment of PE have both improved 



RIETE Registry 

J Am Coll Cardiol 2016;67:162–70



Global public awareness of venous thromboembolism
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Categorization of pts as having provoked or unprovoked VTE



Lancet 2016; 388: 3060–73

Risk factors for venous thromboembolism

3-7%
1-2% 
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Risk factors for venous thromboembolism

15% surgery & immobilisation

20% cancer-related



Global public awareness of venous thromboembolism

J Thromb Haemost 2015; 13: 1365–71



Three key steps are vital in the management of PE:

1. rapid, simple and accessible diagnosis

2. accurate triaging of PE (Risk Stratification) -
appropriate treatment

3. optimal duration of treatment 
(assessment of recurrent VTE &/or 
anticoagulation associated bleeding) 



Symptoms and signs and initial prognostic triage in suspected PE

The ESC Textbook of Intensive and Acute Cardiovascular Care (2018)
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Initial risk stratification of acute PE

ESC GUIDELINES 2014



We use the clinical probability assessment of PE to: 

A. Safely exclude PE diagnosis
B. Avoid delays in cases of suspected severe PE
C. Minimize unnecessary testing for suspected PE
D. Guide treatment decisions for PE
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Proposed diagnostic algorithm for patients with suspected not high-risk pulmonary embolism

ESC GUIDELINES 2014



Complications associated with overtesting and overdiagnosis of PE

Clin Chest Med 39 (2018) 473–482
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Clin Chest Med 39 (2018) 473–482

In recent studies <20% (in some studies only 5%) of pts investigated 
for a suspected PE actually have the disease



Proposed diagnostic algorithm for patients with suspected not high-risk pulmonary embolism

ESC GUIDELINES 2014



Assessment of clinical probability

ESC GUIDELINES 2014
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Proposed diagnostic algorithm for patients with suspected not high-risk pulmonary embolism

ESC GUIDELINES 2014



Validated diagnostic algorithms for suspected acute PE

the YEARS study: Lancet, 390: 289-297, 2017



the YEARS study: Lancet, 390: 289-297, 2017

Validated diagnostic algorithms for suspected acute PE

Compared with the conventional algorithm, the YEARS algorithm spares the need for CTPA
in an additional 14% of patients with suspected PE



Pulmonary embolism rule-out criteria (PERC)

• age <50 years 
• pulse rate <100/min 
• SpO2 >94%
• no unilateral leg swelling
• no haemoptysis
• no surgery or trauma within 4 weeks 
• no prior DVT or PE 
• no oral hormone use

Patients meeting PERC criteria (PERC (−)) should not require any further testing including D-dimer

Emerg Med J 2013;30:701–706
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• age <50 years 
• pulse rate <100/min 
• SpO2 >94%
• no unilateral leg swelling
• no haemoptysis
• no surgery or trauma within 4 weeks 
• no prior DVT or PE 
• no oral hormone use

PERC rule should be used only in low-prevalence settings or 
for pts considered to have a low probability of PE

Emerg Med J 2013;30:701–706



Generally, the use of clinical decision rules and D-dimer testing

•   standardizes the diagnostic work-up for VTE
• reduces the use of invasive tests &
• is cost-effective



• the diagnosis of PE is based on identifying clots in the
pulmonary arteries

•  the short-term prognosis of PE is mainly determined 
by RV function



Clin Chest Med 39 
(2018) 569–581

Definitions used for stratification of pulmonary embolism
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Definitions used for stratification of pulmonary embolism



PE patient severity assessment

Progress in Cardiovascular Diseases 60 (2018) 613–621



Initial risk stratification of acute PE

ESC GUIDELINES 2014

More than 95% of patients with 
acute PE are (or appear to be) 
hemodynamically stable at 
presentation & are thus not
considered to be at high risk. 



Original and simplified PESI (Pulmonary Embolism Severity Index )
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ESC GUIDELINES 2014

The principal strength of the PESI lies in the reliable identification 
of pts at low risk for 30-day mortality (PESI classes I and II)



Original and simplified PESI (Pulmonary Embolism Severity Index )

1/3 of PE pts

ESC GUIDELINES 2014
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Classification of patients with acute PE based on early mortality risk

ESC GUIDELINES 2014
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Risk-adjusted management strategies in acute PE 
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Contraindications of systemic thrombolysis

Med Clin N Am 103 (2019) 549–564



Intensive Care Med (2019) 45:75–77

Aligning therapeutic options with the severity of pulmonary embolism
Yellow boxes represent therapies requiring confirmation in prospective clinical trials



Risk-adjusted management strategies in acute PE 

ESC GUIDELINES 2014



Am. J. Respir. Crit. Care Med. 194, 998–1006 (2016)

HESTIA clinical decision rule 



Risk-adjusted management strategies in acute PE 

ESC GUIDELINES 2014
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A patient is diagnosed with intermediate-high risk PE.
What is the most appropriate treatment?

A. Low-dose thrombolysis
B. Catheter directed thrombolysis 
C. LMHW/HFH and ICU monitoring
D. DOACs and close monitoring 
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Clin Chest Med 39 (2018) 569–581

A management approach to patients with intermediate-risk PE 



PE patient treatment

Progress in Cardiovascular Diseases 60 (2018) 613–621



The mainstay of treatment  for VTE is anticoagulation
Treatment consists of three phases:

● an acute phase comprising the first 5–10 days
after presentation of PE

● an intermediate phase between 10 days & 3 months 
after presentation 

● an extended long-term phase beyond this period 



Anticoagulant therapies for deep vein thrombosis and pulmonary embolism

Lancet 2016; 388: 3060–73
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LMWH are preferred over UFH because of both superior efficacy and safety

Anticoagulant therapies for deep vein thrombosis and pulmonary embolism



Lancet 2016; 388: 3060–73

UFH should be used in pts undergoing thrombolysis (shorter half-life, ease of 
monitoring, and immediate reversal with protamine)

in pts with severe renal impairment

Anticoagulant therapies for deep vein thrombosis and pulmonary embolism



Lancet 2016; 388: 3060–73

Vitamin K antagonists: narrow therapeutic index due to multiple drug–drug and
drug–food interactions

Anticoagulant therapies for deep vein thrombosis and pulmonary embolism



Lancet 2016; 388: 3060–73

NOACs overcome many disadvantages of VKAs: 
have little interaction with other medications and food 
can be given in fixed doses without routine monitoring

Anticoagulant therapies for deep vein thrombosis and pulmonary embolism
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Anticoagulant therapies for deep vein thrombosis and pulmonary embolism



Lancet 2016; 388: 3060–73

Dabigatran & Edoxaban: 5 day lead in with LMWH – switch without overlap

Rivaroxaban & Apixaban: single-drug approach without previous heparin 
higher dose during the first 3 weeks (R) & 7 days (A)

Anticoagulant therapies for deep vein thrombosis and pulmonary embolism



Antithrombotic Therapy for VTE Disease
CHEST Guideline and Expert Panel Report

● For VTE and no cancer, 
as long-term anticoagulant therapy, we suggest dabigatran, 
rivaroxaban, apixaban, or edoxaban over vitamin K antagonist
(VKA) therapy, (all Grade 2B) 
&
suggest VKA therapy over low-molecular-weight heparin
(LMWH) therapy (Grade 2C).

● For VTE and cancer, we suggest LMWH over VKA (Grade 2B),
dabigatran, rivaroxaban, apixaban, or edoxaban (all Grade 2C).

CHEST 2016; 149(2):315-352
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Excluded pts with 
severe renal impairment
antiphospholipid syndrome
arterial thrombosis
a weight >120 kgr &
pregnant or breast feeding women
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Edoxaban for the Treatment of Cancer Associated Venous Thromboembolism

N Engl J Med, 2018; 378: 615–624 



Duration of anticoagulant treatment

beyond the initial 3-month treatment 

● the risk of recurrent VTE
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● the risk of major bleeding

should be assessed



Duration of anticoagulant treatment

beyond the initial 3-month treatment 

● the risk of recurrent VTE

versus

● the risk of major bleeding

should be assessed

considerable risk : 
pts with unprovoked VTE

11%  after 1 year 
40% after 10 years



Duration of anticoagulant treatment

beyond the initial 3-month treatment 

● the risk of recurrent VTE

versus

● the risk of major bleeding

should be assessed

high risk : 
elderly pts  
pts with a history of major bleeding



Currently, guidelines base duration of  
treatment mainly on whether the event was

provoked or unprovoked

ESC GUIDELINES 2014



Haematologica 2007; 92:199-205

The risk of recurrent VTE after discontinuing anticoagulation in pts with acute proximal DVT or PE
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The risk of recurrent VTE after discontinuing anticoagulation in pts with acute proximal DVT or PE



J Thromb Haemost 2010; 8: 987–97.



For pts with PE secondary to a transient risk factor, oral
anticoagulation is recommended for 3 months.

Extended oral anticoagulation is generally not 
recommended for patients with provoked PE provided 
that the transient risk factor no longer exists

ESC GUIDELINES 2014



For pts with unprovoked PE, oral anticoagulation is recommended 
for at least 3 months.

Extended oral anticoagulation should be considered for pts with a 
first episode of unprovoked PE and low bleeding risk 

Anticoagulation treatment of indefinite duration is recommended 
for patients with a second episode of unprovoked PE

ESC GUIDELINES 2014



JAMA. 2015;314(1):31-40



In pts who receive extended anticoagulation, the risk–benefit ratio 
of continuing  should be reassessed at regular intervals

ESC GUIDELINES 2014



Extended Anticoagulation for VTE

CHEST 2019; 155(6):1199-1216



ESC consensus document on diagnosis and management of acute DVT 
European Heart Journal (2017) 

Risk of recurrence after a first episode of unprovoked VTE



● Anticoagulants reduce the risk of recurrent VTE by 80% - 90%
at the cost of a 1% - 3% annual risk of major bleeding

● The continuation is justified when the annual risk of recurrence
is higher than 3% - 5%

In pts with cancer the 6 month risk of recurrence is  8% despite treatment
which strongly supports continuing anticoagulation 

as long as the cancer is active



● After withdrawal of anticoagulant treatment
the risk of  recurrence - if anticoagulants are stopped after 6 or 12 months -
is similar to that after 3 months

● Extended treatment for all patients with unprovoked VTE will expose 
a substantial proportion of pts to unnecessary risk of bleeding

● Anticoagulants are discontinued when
the risk of anticoagulation-related bleeding
outweighs 
the risk of recurrent VTE


