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Table 1. Clinical prediction scores for PE 

 

 

 

 

Geneva rule 
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PERC criteria 

 

(1) age 50 years or older 

(2) pulse rate of at least 100/min 

(3) pulse oximetry oxygen saturation of less than 95% 

(4) unilateral leg swelling; 

(5) hemoptysis 

(6) recent surgery or trauma 

(7) prior PE or DVT 

(8) exogenous estrogen use 

 

 

 

 

Table 2. AHA/ACC 2026 GL on PE. Clinical assessment 
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Figure 1. AHA/ACC 2026 GL on PE. Clinical Evaluation of Patients With Suspected Acute 

PE.  

 

*Indicates validated tools such as the Wells score, revised Geneva score, or clinical gestalt. †YEARS 

criteria include clinical signs of DVT, hemoptysis, or PE is the most likely diagnosis. Use of an age-

adjusted D-dimer is an alternative to the use of the YEARS criteria. For pregnant patients, the 

pregnancy-adapted YEARS criteria should be used. DVT indicates deep vein thrombosis; and PE, 

pulmonary embolism. 
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Figure 2. ESC 2019 GL on PE Graphic representation of transthoracic echocardiographic 

parameters in the assessment of right ventricular pressure overload.  

 

A0 =peak late diastolic (during atrial contraction) velocity of tricuspid annulus by tissue Doppler imaging; AcT= 

right ventricular outflow Doppler acceleration time; Ao= aorta; E0 = peak early diastolic velocity of tricuspid 

annulus by tissue Doppler imaging; IVC= inferior vena cava; LA= left atrium; LV = left ventricle; RA= right 

atrium; RiHTh= right heart thrombus (or thrombi); RV = right ventricle/ventricular; S0 = peak systolic velocity of 

tricuspid annulus by tissue Doppler imaging; TAPSE= tricuspid annular plane systolic excursion; TRPG= tricuspid 

valve peak systolic gradient. 
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Table 3. AHA/ACC 206 GL on PE. Optimal Methods of RV Dysfunction Assessment on 

Echocardiogram 
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Table 4. ESC 2019 GL on PE. Imaging tests for diagnosis of pulmonary embolism 

 

 
 

a In this section, effective radiation dose is expressed in mSv [dose in mSv = absorbed dose in mGy _ 

radiation weighting factor (1.0 for X-rays) _ tissue weighting factor]. This reflects the effective doses 

of all organs that have been exposed, that is, the overall radiation dose to the body from the imaging 

test. Compare with Table 19 on Pregnancy, in which the absorbed radiation dose is expressed in mGy 

to reflect the radiation exposure to single organs or to the foetus. 

 

b For comparison, the whole-body effective dose of a chest X-ray examination is 0.1 mSv 

 

CTPA = computed tomographic pulmonary angiography; mGy = milligray; mSv = millisieverts; PE = pulmonary 

embolism; SPECT = single-photon emission computed tomography; V/Q = ventilation/perfusion (lung 

scintigraphy). 
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Table 5. AHA/ACC 2026 GL on PE. Diagnostic Testing 
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Table 6. ESC 2019 GL on PE. Recommendations for diagnosis  

 

Suspected PE with haemodynamic instability 

Bedside echocardiography or emergency CTPA (depending on availability   I C 

and clinical circumstances) in suspected high-risk PE, as indicated by the presence  

of haemodynamic instability 

 

i.v. anticoagulation with UFH, including a weight-adjusted bolus injection,   I C 

to be initiated without delay in patients with suspected high-risk PE. 

 

Suspected PE without haemodynamic instability 

Use validated criteria for diagnosing PE        I B 

 

Initiation of anticoagulation without delay in patients with high or intermediate   I C 

clinical probability of PE while diagnostic workup is in progress. 

 

Clinical evaluation 

It is recommended that t 

Diagnostic strategy based on clinical probability, assessed either by clinical   I A 

judgement or by a validated prediction rule. 

 

D-dimer 

Plasma D-dimer measurement, preferably using a highly sensitive assay,   I A 

in outpatients/emergency department patients with low or intermediate clinical  

probability, or those that are PE-unlikely, to reduce the need for unnecessary 

imaging and irradiation. 

 

As an alternative to the fixed D-dimer cut-off, a negative D-dimer test using   IIa B 

an age-adjusted cut-off (age _ 10 mg/L, in patients aged >50 years)  

for excluding PE in patients with low or intermediate clinical probability, 

or those that are PE-unlikely. 

 

As an alternative to the fixed or age-adjusted D-dimer cut-off, D-dimer levels  IIa B 

 adapted to clinical probabilitya  to exclude PE. 

 

D-dimer measurement is not recommended in patients with high clinical probability,  III A 

as a normal result does not safely exclude PE, even when using a highly sensitive assay. 

 

CTPA 

Reject the diagnosis of PE (without further testing) if CTPA is normal in a patient  I A 

with low or intermediate clinical probability, or who is PE-unlikely. 

 

Accept the diagnosis of PE (without further testing) if CTPA shows a segmental   I B 

or more proximal filling defect in a patient with intermediate or high clinical probability. 

 

Reject the diagnosis of PE (without further testing) if CTPA is normal in a patient  IIa B 

with high clinical probability or who is PE-likely. 

 

Further imaging tests to confirm PE in cases of isolated subsegmental filling defects.  IIb C 

 

CT venography is not recommended as an adjunct to CTPA.    III B 
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V/Q scintigraphy 

Reject the diagnosis of PE (without further testing) if the perfusion lung scan is normal.  I A 

 

Accept the diagnosis of PE (without further testing) if the V/Q scan yields high   IIa B 

Probability for PE. 

 

A non-diagnostic V/Q scan as exclusion of PE when combined with a negative   IIa B 

proximal CUS in patients with low clinical probability, or who are PE-unlikely. 

 

V/Q SPECT 

V/Q SPECT for PE diagnosis.       IIb B 

 

Lower-limb CUS 

Accept the diagnosis of VTE (and PE) if a CUS shows a proximal DVT   I A 

in a patient with clinical suspicion of PE. 

 

Further testing to confirm PE if CUS shows only a distal DVT.   IIa B 

 

If a positive proximal CUS is used to confirm PE, assessment of PE severity   IIa C  

to permit risk-adjusted management. 

 

MRA 

MRA is not recommended for ruling out PE.       III A 

 

a D-dimer cut-off levels adapted to clinical probability according to the YEARS model (signs of DVT, 

haemoptysis, and whether an alternative diagnosis is less likely than PE) may be used. According to 

this model, PE is excluded in patients without clinical items and D-dimer levels <1000 mg/L, or in 

patients with one or more clinical items and D-dimer levels <500 mg/L. 

 

CT = computed tomographic; CTPA = computed tomography pulmonary angiography/angiogram; CUS = 

compression ultrasonography; DVT = deep vein thrombosis; i.v. = intravenous; MRA = magnetic resonance 

angiography; PE = pulmonary embolism; SPECT = single-photon emission computed tomography; UFH = 

unfractionated heparin; V/Q= ventilation/perfusion (lung scintigraphy); VTE = venous thromboembolism. 

 

 

 

 

Table 7. ESC 2019 GL on PE. Definition of haemodynamic instability, which delineates 

acute high-risk pulmonary embolism (one of the following clinical manifestations at 

presentation) 
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Table 8. ESC 2019 GL on PE. Recommendations for prognostic assessment 

 

Initial risk stratification of suspected or confirmed PE, based on the presence  I B 

of haemodynamic instability, to identify patients at high risk of early mortality. 

 

Further stratification of patients with acute PE into intermediate- and low-risk  I B 

Categories, in patients without haemodynamic instability  

 

Use of clinical prediction rules integrating PE severity and comorbidity, preferably IIa B 

 

the PESI or sPESI, for risk assessment in the acute phase of PE, 

in patients without haemodynamic instability. 

 

Assessment of the RV by imaging methods
a
 or laboratory biomarkers

b
,    IIa B 

even in the presence of a low PESI or a negative sPESI. 

 

In patients without haemodynamic instability, use of validated scores combining  IIb C 

clinical, imaging, and laboratory PE-related prognostic factors  

to further stratify the severity of the acute PE episode. 

 

a Transthoracic echocardiography or computed tomography pulmonary angiography. 

 

b Cardiac troponins or natriuretic peptides. 

 

PE = pulmonary embolism; PESI = Pulmonary Embolism Severity Index; RV = right ventricle; sPESI = simplified 

Pulmonary Embolism Severity Index. 
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Figure 4. ESC 2019 GL on PE. Diagnostic algorithm for patients with suspected pulmonary 

embolism without haemodynamic instability. 

 

 

a The proposed diagnostic strategy for pregnant women with suspected acute PE is discussed below. 

b Two alternative classification schemes may be used for clinical probability assessment, i.e. a three-

level scheme (clinical probability defined as low, intermediate, or high) or a two-level scheme (PE 

unlikely or PE likely).When using a moderately sensitive assay, D-dimer measurement should be 

restricted to patients with low clinical probability or a PE-unlikely classification, while highly sensitive 

assays may also be used in patients with intermediate clinical probability of PE due to a higher 

sensitivity and negative predictive value. Note that plasma D-dimer measurement is of limited use in 

suspected PE occurring in hospitalized patients. 

c Treatment refers to anticoagulation treatment for PE. 

d CTPA is considered diagnostic of PE if it shows PE at the segmental ormore proximal level. 

eIn case of a negative CTPA in patients with high clinical probability, investigation by further imaging 

tests may be considered before withholding PE-specific treatment. 

 

CTPA= computed tomography pulmonary angiography/angiogram; PE = pulmonary embolism. 
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Table 9. ESC 2019 GL on PE. Classification of pulmonary embolism severity and the 

risk of early (in-hospital or 30 day) death 

 

 
 

 

 

 

a One of the following clinical presentations: cardiac arrest, obstructive shock (systolic BP <90 mmHg 

or vasopressors required to achieve a BP >_90 mmHg despite an 

adequate filling status, in combination with end-organ hypoperfusion), or persistent hypotension 

(systolic BP <90 mmHg or a systolic BP drop >_40 mmHg for >15 min, not 

caused by new-onset arrhythmia, hypovolaemia, or sepsis). 

 

b Prognostically relevant imaging (TTE or CTPA) findings in patients with acute PE, and the 

corresponding cut-off levels, are graphically presented in Figure  

 

c Elevation of further laboratory biomarkers, such as NT-proBNP >=600 ng/L, H-FABP >=6 ng/mL, or 

copeptin >=24 pmol/L, may provide additional prognostic information. These markers have been 

validated in cohort studies but they have not yet been used to guide treatment decisions in randomized 

controlled trials. 

 

d Haemodynamic instability, combined with PE confirmation on CTPA and/or evidence of RV 

dysfunction on TTE, is sufficient to classify a patient into the high-risk PE category. 

In these cases, neither calculation of the PESI nor measurement of troponins or other cardiac 

biomarkers is necessary. 

 

e Signs of RV dysfunction on TTE (or CTPA) or elevated cardiac biomarker levels may be present, 

despite a calculated PESI of I-II or an sPESI of 0. Until the implications of such discrepancies for the 

management of PE are fully understood, these patients should be classified into the intermediate-risk 

category. 

 

BP = blood pressure; CTPA = computed tomography pulmonary angiography; H-FABP = heart-type fatty acid-

binding protein; NT-proBNP = N-terminal pro B-type natriuretic peptide; PE = pulmonary embolism; PESI = 

Pulmonary Embolism Severity Index; RV = right ventricular; sPESI = simplified Pulmonary Embolism Severity 

Index; TTE = transthoracic echocardiogram. 
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Table 10. AHA/ACC 2026 GL on PE. Risk Assessment Using Clinical Scores.  
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Table 11. AHA/ACC 2026 GL on PE. Acute PE Clinical Risk Prediction Scores Used in 

the Acute Care Setting 
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Figure 5. AHA/ACC 2026 GL on PE. AHA/ACC Acute PE Clinical Categories.  

When patients meet the respiratory modifier status criteria, then add “R” to the category description 

(eg, C3R, D2R). 

 *Low Clinical Severity Score includes PESI ≤85 or sPESI =0 or Bova ≤ 4. 

 †Elevated Clinical Severity Score includes PESI >85 or sPESI ≥1 or Bova > 4.  

‡Systolic blood pressure <90 or decrease >40 mm Hg lasting <15 min or responding to IV fluids. 

§Any: Lactate >2 mmol/L, acute kidney injury, urine output <0.5 mL/kg/hr, mental status change, 

cardiac index <2.2 L/min/m2, mean arterial pressure <60 mm Hg, increased shock score/stage (SCAI 

stage, CPES score).  

ACC indicates American College of Cardiology; AHA, American Heart Association; CPES, Composite 

Pulmonary Embolism Shock; IV, intravenous; NC, nasal cannula; NRB, nonrebreather; O2, oxygen; PE, 

pulmonary embolism; PESI, Pulmonary Embolism Severity Index; RR, respiratory rate; RV, right ventricle; and 

sPESI, simplified PESI. 
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Table 12. AHA/ACC 2026 GL on PE.  

 

Acute PE Hemodynamic Assessment 

  
 

Biomarkers for Risk Stratification 

 

 
 

Right Ventricular Imaging for Biomarkers for Risk Stratification 

 
 

Quantification of Thrombus Burden for Short-Term Risk Stratification 
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Table 13. ESC 2019 GL on PE Acute therapy of haemodynamically stable patients 

 

Recommendations for acute-phase treatment of intermediate- or low-risk pulmonary embolism 

 

Initiation of anticoagulation 

Initiation of anticoagulation without delay in patients with high or intermediate  I C 

clinical probability of PE,
a
 while diagnostic workup is in progress. 

 

LMWH or fondaparinux (over UFH) for most patients if anticoagulation   I A 

is initiated parenterally, 

 

A NOAC in preference to a VKA in patients eligible for NOAC   I A 

(apixaban, dabigatran, edoxaban, or rivaroxaban) when oral anticoagulation is started  

 

When patients are treated with a VKA, overlapping with parenteral anticoagulation  I A 

until an INR of 2.5 (range 2.0-3.0) is reached. 

 

NOACs are not recommended in patients with severe renal impairment,
b
   III C 

during pregnancy and lactation, and in patients with antiphospholipid antibody syndrome. 

 

Reperfusion treatment 

Rescue thrombolytic therapy for patients with haemodynamic deterioration  I B 

on anticoagulation treatment. 

 

As an alternative to rescue thrombolytic therapy, surgical embolectomy
c
 or   IIa C 

percutaneous catheter-directed treatment for patients with haemodynamic  

deterioration on anticoagulation treatment. 

 

Routine use of primary systemic thrombolysis is not recommended in patients   III B 

with intermediate- or low-risk PE.
a, d  

 

CrCl = creatinine clearance; INR = international normalized ratio; LMWH =low-molecular weight heparin; 

NOAC(s) = non-vitamin K antagonist oral anticoagulant(s); PE = pulmonary embolism; UFH = unfractionated 

heparin; VKA = vitaminK antagonist. 

 

a See above for definition of the PE severity and PE-related risk. 

b Dabigatran is not recommended in patients with CrCl <30 mL/min. Edoxaban should be given at a 

dose of 30 mg once daily in patients with CrCl of 15 - 50 mL/ min and is not recommended in patients 

with CrCl <15 mL/min. Rivaroxaban and apixaban are to be used with caution in patients with CrCl 15 

- 29 mL/min, and their use is not recommended in patients with CrCl <15 mL/min. 

c If appropriate expertise and resources are available on-site. 

d The risk-to-benefit ratios of surgical embolectomy or catheter-directed procedures 

have not yet been established in intermediate- or low-risk PE.  

 
Recommendations for early discharge and home treatment 

 

Carefully selected patients with low-risk PE for early discharge and   IIa A 

continuation of treatment at home, if proper outpatient care and anticoagulant treatment 

can be provided. 
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Figure 6. ESC 2019 GL on PE. Risk-adjusted management strategy for acute pulmonary 

embolism. 
 
 

a See also emergency management algorithm shown in the online Supplementary Data of the ESC GL. 

b Refer to Table above for definition of high, intermediate-high-, intermediate-low-, and low-risk PE. 

c Cancer, heart failure and chronic lung disease are included in the PESI and sPESI. 

d See Supplementary Data of the ESC GL for the Hestia criteria. 

e Prognostically relevant imaging (TTE or CTPA) findings in patients with acute PE, are graphically 

presented in Figure above. 

f A cardiac troponin test may already have been performed during initial diagnostic work-up. 

gIncluded in the Hestia criteria. 

 
CTPA= computed tomography pulmonary angiography/angiogram; PE= pulmonary embolism; PESI= Pulmonary 

Embolism Severity Index; RV = right ventricular; sPESI = simplified Pulmonary Embolism Severity Index; TTE= 

transthoracic echocardiogram. 
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Table 14. AHA/ACC 2026 GL on PE. Acute Management 

 

Suitability for Outpatient Management of PE 

 

 
 

Triage and Placement in the Hospital  

 

 

 

Interhospital Transfers 

 
 

Pulmonary Embolism Response Team 

 



21 
 

 

 

 
 

 

Figure 7. AHA/ACC 2026 GL on PE. Initial Assessment and Management by AHA/ACC 

Acute PE Clinical Categories.  

Initial assessment and management of acute PE by category with associated COR 1 and 2a 

recommendations along with select COR 2b recommendations. Additional COR 2b recommendations 

that are not included in this figure may be appropriate in select clinical cases.  

ACC indicates American College of Cardiology; AHA, American Heart Association; CDL, catheter-directed 

thrombolysis; COR, class of recommendation; CT, computed tomography; DOAC, direct oral anticoagulant; 

ECMO, extracorporeal membrane oxygenation; LMWH, low-molecular-weight heparin; MT, mechanical 

thrombectomy; PE, pulmonary embolism; PERT, PE response team; PESI, Pulmonary Embolism Severity Index; 

RV, right ventricle; sPESI, simplified PESI; UFH, unfractionated heparin; and VA, venoarterial. 
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Figure 8. AHA/ACC 2026 GL on PE. Example of a PERT Activation.  

 

The model and process of PERT activation. When a PE is diagnosed, the designated in-house PERT 

physician is paged, pertinent clinical information is gathered, and the severity of the case is assessed. If 

necessary, members of a multidisciplinary team discuss the case via phone, virtual meeting, or in 

person. Diagnostic and treatment options are discussed, recommendations are generated, and 

appropriate resources are mobilized. Upon discharge, patients follow up in a multidisciplinary clinic. 

COR indicates class of recommendation; PE, pulmonary embolism; PERT, pulmonary embolism response team. 
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Table 15. AHA/ACC 2026 GL on PE. Medical Therapy 

 

Anticoagulation Therapy 
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Hemodynamic Pharmacotherapy 

 

 

 
 

 

Sedation and Ventilatory Strategies 
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Mechanical Circulatory Support 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



27 
 

 

 

Table 16. Inferior Vena Cava Filters 

 

 

ESC 2019 GL on PE. Recommendations for inferior vena cava filters 

 

IVC filters in patients with acute PE and absolute contraindications   IIa C 

to anticoagulation. 

IVC filters in cases of PE recurrence despite therapeutic anticoagulation.  IIa C 

Routine use of IVC filters is not recommended.     III A 

 

 

 

AHA/ACC 2026 GL on PE. Inferior Vena Cava Filter 
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Figure 9. ESC 2019 GL on PE. Diagnostic algorithm for patients with suspected high-risk 

pulmonary embolism presenting with haemodynamic instability. 

 

a See above for definition of haemodynamic instability and high-risk PE. 

b Ancillary bedside imaging tests may include TOE, which may detect emboli in the pulmonary artery 

and its main branches; and bilateral venous CUS, 

which may confirm DVT and thus VTE. 

c In the emergency situation of suspected high-risk PE, this refers mainly to a RV/LV diameter ratio 

>1.0. 

d Includes the cases in which the patient’s condition is so critical that it only allows bedside diagnostic 

tests. In such cases, echocardiographic findings of RV dysfunction confirm high-risk PE and 

emergency reperfusion therapy is recommended. 

 

CTPA= computed tomography pulmonary angiography; CUS = compression ultrasonography; DVT= deep vein 

thrombosis; LV = left ventricle; PE= pulmonary embolism; RV = right ventricle; TOE= transoesophageal 

echocardiography; TTE = transthoracic echocardiogram. 
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Table 17. ESC 2019 GL on PE Acute therapy of haemodynamically unstable patients. 

 

Recommendations for acute-phase treatment of high-risk pulmonary embolisma 

Anticoagulation with UFH, including a weight-adjusted bolus injection,   I C 

to be initiated without delay in patients with high-risk PE.   

 

Systemic thrombolytic therapy for high-risk PE.       I B 

 

Surgical pulmonary embolectomy for patients with high-risk PE, in whom  I C 

thrombolysis is contraindicated or has failed.
 b

  

 

Percutaneous catheter-directed treatment should be considered for patients   IIa C 

with high-risk PE, in whom thrombolysis is contraindicated 

or has failed.
 b

 

 

Norepinephrine and/or dobutamine in patients with high-risk PE.   IIa C 

 

ECMO in combination with surgical embolectomy or catheter-directed treatment, IIb C 

in patients with PE and refractory circulatory collapse or cardiac arrest.
b
  

 

a See above for definition of high-risk PE. After haemodynamic stabilization 

of the patient, continue with anticoagulation treatment as in intermediate- or 

low-risk PE. 

b If appropriate expertise and resources are available on-site. 
 

ECMO = extracorporeal membrane oxygenation; PE = pulmonary embolism; UFH = unfractionated heparin. 
 

 

Recommendations for multidisciplinary pulmonary embolism teams 

Set-up of a multidisciplinary team and a programme for the management of high- and      IIa C 

(in selected cases) intermediate-risk PE, depending on the resources and expertise  

available in each hospital. 
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Table 18. ESC 2019 GL on PE. Thrombolytic regimens, doses, and contraindications 

 

 

 

a This is the accelerated regimen for rtPA in pulmonary embolism; it is not officially approved, but it is 

sometimes used in extreme haemodynamic instability such as cardiac arrest. 

 

BP = blood pressure; IU = international units; rtPA, recombinant tissue-type plasminogen activator. 

 

 

 

 

Table 19. ESC 2019 GL on PE. Treatment of right ventricular failure in acute high-risk 

pulmonary embolism 

 

 
a Epinephrine is used in cardiac arrest. 

 

CO = cardiac output; BP = blood pressure; ECMO = extracorporeal membrane oxygenation; RV = right 

ventricle/ventricular. 
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Table 20. AHA/ACC 2026 GL on PE. Advanced Management 

 

 

 
 

 

 

Summary of Advanced Therapy Recommendations (COR LOE*) 
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Systemic Thrombolysis 
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Catheter-Directed Thrombolysis 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 



34 
 

Mechanical Thrombectomy 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



35 
 

Surgical Embolectomy 
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Table 21. AHA/ACC 2026 GL on PE.  

Anticoagulation Therapy by Recurrence Risk  
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Recurrent Pulmonary Embolism 

 

 
 

 

Table 22. ESC 2019 GL on PE Categorization of risk factors for venous 

thromboembolism based on the risk of recurrence over the long-term 

 

 
a If anticoagulation is discontinued after the first 3 months  

b The categorization of risk factors for the index VTE event is in line with that proposed by the 

International Society on Thrombosis and Haemostasis. The present Guidelines avoid terms such as 

‘provoked’, ‘unprovoked’, or ‘idiopathic’ VTE. 
PE = pulmonary embolism; VTE = venous thromboembolism 
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Table 23. ESC 2019 GL on PE Recommendations for the regimen and duration of 

anticoagulation after pulmonary embolism in patients without cancer 

 

Therapeutic anticoagulation for >=3 months for all patients with PE.    I A 

 

Patients in whom discontinuation of anticoagulation after 3 months is recommended 

For patients with first PE/VTE secondary to a major transient/reversible risk factor I B 

 

Patients in whom extension of anticoagulation beyond 3 months is recommended 

Oral anticoagulant treatment of indefinite duration  for patients   I B 

presenting with recurrent VTE (that is, with at least one previous episode  

of PE or DVT) not related to a major transient or reversible risk factor. 

 

Oral anticoagulant treatment with a VKA for an indefinite period for patients   I B 

with antiphospholipid antibody syndrome. 

 

Patients in whom extension of anticoagulation beyond 3 months should be considereda,b  

Extended oral anticoagulation of indefinite duration for patients with a first episode  IIa A 

of PE and no identifiable risk factor. 

 

Extended oral anticoagulation of indefinite duration for patients with a first episode  IIa C 

of PE associated with a persistent risk factor other  than antiphospholipid antibody 

 syndrome. 

 

Extended oral anticoagulation of indefinite duration for patients with a first episode IIa C 

of PE associated with a minor transient or reversible risk factor. 

 

NOAC dose in extended anticoagulationc 

If extended oral anticoagulation is decided after PE in a patient without cancer,   IIa A 

a reduced dose of the NOACs apixaban (2.5 mg b.i.d.) or rivaroxaban (10 mg o.d.)  

after 6 months of therapeutic anticoagulation. 

 

Extended treatment with alternative antithrombotic agents 

In patients who refuse to take or are unable to tolerate any form of oral anticoagulants,  IIb B 

aspirin or sulodexide for extended VTE prophylaxis. 

 

Follow-up of the patient under anticoagulation 

In patients who receive extended anticoagulation, reassess drug tolerance and adherence, I C 

hepatic and renal
d
function, and bleeding risk be reassessed at regular intervals. 

 

b.i.d. = bis in die (twice a day); DVT = deep vein thrombosis; NOAC(s) = non-vitamin K antagonist oral 

anticoagulant(s); o.d. = omni die (once a day); PE = pulmonary embolism; VKA = vitamin K antagonist; VTE = 

venous thromboembolism. 

 

a The patient’s bleeding risk should be assessed (see Supplementary Data for prediction models) to 

identify and treat modifiable bleeding risk factors, and it may influence 

decision-making on the duration and regimen/dose of anticoagulant treatment. 

b Refer to Supplementary Data for therapeutic decisions in specific clinical situations. 

c If dabigatran or edoxaban is chosen for extended anticoagulation after PE, the dose should remain 

unchanged, as reduced-dose regimens were not investigated in dedicated 

extension trials. 

d Especially for patients receiving NOACs. 
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Table 24. ESC 2019 GL on PE Recommendations for the regimen and the duration of 

anticoagulation after pulmonary embolism in patients with active cancer 

 

For patients with PE and cancer, weight-adjusted subcutaneous LMWH   IIa A 

over VKAs for the first 6 months. 

 

Edoxaban as an alternative to weight-adjusted subcutaneous LMWH in patients   IIa B 

without gastrointestinal cancer. 

 

Rivaroxaban as an alternative to weight-adjusted subcutaneous LMWH in patients  IIa C 

without gastrointestinal cancer. 

 

For patients with PE and cancer, extended anticoagulation (beyond the first 6 months)
a
   IIa B  

for an indefinite period or until the cancer is cured. 

 

In patients with cancer, management of incidental PE in the same manner   IIa B 

as symptomatic PE, if it involves segmental or more proximal branches,  

multiple subsegmental vessels, or a single subsegmental vessel in association 

with proven DVT. 

 

DVT = deep vein thrombosis; LMWH = low-molecular weight heparin; PE = pulmonary embolism; VKAs = 

vitamin K antagonists. 

 

a Refer to Supplementary Data for further guidance on therapeutic decisions after the first 6 months.  

 

  

 

 

Table 25. AHA/ACC 2026 GL on PE. Follow-Up Care for Acute PE 
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Table 26. ESC 2019 GL on PE. Recommendations for pulmonary embolism in 

pregnancy 

 

Diagnosis 

Formal diagnostic assessment with validated methods if PE is suspected   I B 

During pregnancy or in the post-partumperiod. 

 

D-dimer measurement and clinical prediction rules to rule out PE during  IIa B 

pregnancy or the post-partum period. 

 

In a pregnant patient with suspected PE (particularly if she has symptoms of DVT),  IIa B 

Venous CUS to avoid unnecessary irradiation. 

 

Perfusion scintigraphy or CTPA (with a low-radiation dose protocol)    IIa C 

To rule out suspected PE in pregnant women; CTPA as the first-line option if 

the chest X-ray is abnormal. 

 

Treatment 

A therapeutic, fixed dose of LMWH based on early pregnancy body weight   I B 

in the majority of pregnant women without haemodynamic instability. 

 

Thrombolysis or surgical embolectomy for pregnant women with high-risk PE  IIa C 

 

Insertion of a spinal or epidural needle is not recommended, unless >=24 h   III C 

have passed since the last therapeutic dose of LMWH. 

 

Administration of LMWH is not recommended within 4 h of removal of an epidural III C 

catheter. 

 

NOACs are not recommended during pregnancy or lactation.    III C 

 

Amniotic fluid embolism 

Consider amniotic fluid embolism in a pregnant or post-partum woman    IIa C 

with otherwise unexplained cardiac arrest, sustained hypotension, or respiratory  

deterioration, especially if accompanied by disseminated intravascular 

coagulation. 

 

CTPA = computed tomography pulmonary angiography; CUS = compression ultrasonography; DVT = deep vein 

thrombosis; LMWH = low-molecular weight heparin; NOACs = non-vitamin K antagonist oral anticoagulants; PE 

= pulmonary embolism.  

 

 

 

 

 

 

 

 

 



41 
 

Table 27. ESC 2019 GL on PE Estimated amounts of radiation absorbed in procedures 

used to diagnose pulmonary embolism  

 

  
 

CTPA = computed tomography pulmonary angiography; mGy = milligray; MBq = megabecquerel; PE = 

pulmonary embolism. 

 

a In this section, absorbed radiation dose is expressed in mGy to reflect the radiation 

exposure to single organs, or the foetus, as a result of various diagnostic 

techniques. Compare with Table 2, in which effective radiation dose is expressed 

in millisieverts to reflect the effective doses of all organs that have been exposed. 
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Figure 10. ESC 2019 GL on PE. Diagnostic workup and management of suspected 

pulmonary embolism during pregnancy, and up to 6 weeks post-partum. 

 

CTPA= computed tomography pulmonary angiography; CUS= compression ultrasonography; DVT= deep vein 

thrombosis; LMWH= low-molecular-weight heparin; PE = pulmonary embolism. 

a If chest X-ray abnormal, consider also alternative cause of chest symptoms. 

b DVT in pelvic veins may not be ruled out by CUS. If the entire leg is swollen, or there is buttock pain 

or other symptoms suggestive of pelvic thrombosis, consider magnetic resonance venography to rule 

out DVT. 

c CTPA technique must ensure very low foetal radiation exposure 

d Perform full blood count (to measure haemoglobin and platelet count) and calculate creatinine 

clearance before administration. Assess bleeding risk and ensure absence of contra-indications. 

e See relevant Table. 
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Figure 11. ESC 2025 GL on Pregnancy. Algorithm for the diagnosis and treatment of 

pulmonary embolism in pregnancy in stable (A) and unstable women (B).  
 

CTPA, computed tomography pulmonary angiography; DVT, deep vein thrombosis; LMWH, low-

molecular-weight heparin; PE, pulmonary embolism; RV, right ventricle; TTE, transthoracic 

echocardiogram; UFH, unfractionated heparin. 
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Figure 12. Proposed algorithm for the diagnosis of pulmonary embolism (PE) during 

pregnancy. 

 

Guidelines for diagnosing PE during pregnancy are limited and based on low-level evidence derived 

primarily from data from small observational trials. Acquired or inherited thrombophilia include lupus 

anticoagulant, shortened activated partial thromboplastin time, factor V Leiden, prothrombin 

variations, familial proteins C and S, and antithrombin deficiency. Other population-based risk factors 

include age; presence of autoimmune conditions, sickle cell disease, or obesity; history of 

cancer; or bed rest for >72 hours. Absolute cutoff for D-dimer is typically <500 μg for most 

commercial assays, and the adjusted cutoff may be <500 or <1000 μg or dependent on gestation. Given 

the high risk of hemorrhage with systemic thrombolytics, particularly in the postpartum period, 

catheter-based thrombolysis may be considered as an alternative. In stable patients, low-molecular-

weight heparin (LMWH) is preferred over unfractionated heparin given the longer half-life, similar 

efficacy and safety, and lower risk of thrombocytopenia and osteoporosis.  

 

CTA indicates computed tomographic angiography; IV, intravenous; MRI, magnetic resonance imaging; S/C, 

subcutaneous; V/Q, ventilation/perfusion; and VTE, venous thromboembolism 

 

Mehta LS, et al. Cardiovascular Considerations in Caring for Pregnant Patients: A Scientific Statement From the 

American Heart Association. Circulation. 2020;141:e884-e903. 
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Table 28. AHA/ACC 2026 GL on PE. Follow-Up Care for Acute PE 

 

 
 

 

 
Table 29. ESC 2026 GL on CKD. Recommendations for the treatment of venous 

thromboembolism in patients with chronic kidney disease 
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Figure 13. ESC 2026 GL on CKD. Suggested initial and longer-term treatment for 

venous thromboembolism.  

 

b.i.d., twice daily; BSA, body surface area; CKD, chronic kidney disease; eGFR, estimated glomerular 

filtration rate; INR, international normalized ratio; KRT, kidney replacement 

therapy; LMWH, low molecular weight heparin; q.d., once a day; VKA, vitamin K antagonist. 

Treatment options shown to be considered when the decision has been made to anticoagulate. Doses at 

eGFR <30, and particularly <15 mL/min/1.73 m2, are suggested due to limited information. Always 

consult product summaries and local prescribing advice/experts in severe CKD and kidney 

failure. Apixaban 5 mg b.i.d. may also be used in patients with eGFR <15 who are on dialysis to treat 

venous thromboembolism when weight >60 kg and age ≤80 years. eGFR is indexed to 1.73 m2 of 

BSA, which results in important limitations when used for drug dosing in patients with high or low 

BSA. A simple approach is to de-index routine eGFR value from estimated BSA (e.g. when estimated 

BSA is 2.31 m2 then multiplying eGFR by a factor of 2.31/1.73). For LMWH dose reduction and anti-

Xa– guided titration is necessary when eGFR <30 mL/min/1.73 m2; if anti-Xa monitoring is not 

available or bleeding risk is high, unfractionated heparin is an option 
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Table 30. AHA/ACC 2026 GL on PE. Persistently Symptomatic Patients After Acute PE 
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Figure 14. AHA/ACC 2026 GL on PE.  Evaluating Ongoing Symptoms Following Acute 

PE.  

 

*PVD limitation defined by circulatory impairment with abnormalities in stroke volume (oxygen pulse) 

and VD/VT and/or VE/VCO2.  



49 
 

†While CTEPD is excluded, evaluation for other etiologies of symptoms is warranted.  

‡Positive V/Q or SPECT/CT scan refers to any mismatched perfusion defects.  

§Low-probability echocardiogram is defined as a TRV ≤2.8 m/s and absence of echocardiographic PH 

signs. Higher probability echocardiogram is defined as a TRV ≥2.8 m/s and presence of 

echocardiographic PH signs High-risk echocardiogram refers to intermediate- or high-probability 

echocardiography criteria per 2022 European Respiratory Society guidelines, while low-risk 

echocardiogram refers to low-probability echocardiography criteria. 

‖Pulmonary angiography may be CT or invasive pulmonary angiogram depending on clinician choice 

as evaluation will differ based on center experience.  

CPET indicates cardiopulmonary exercise testing; CT, computed tomography; CTPED, chronic thromboembolic 

pulmonary disease; PH, pulmonary hypertension; PVD, pulmonary vascular disease; RPVO, residual pulmonary 

vascular obstruction; RHC, right heart catheterization; SPECT, single-photon emission computed tomography; 

TRV, tricuspid regurgitation velocity; TTE, transthoracic echocardiography; VE/VCO2, ventilatory inefficiency; 

and V/Q, ventilation-perfusion. 
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Figure 15. ESC 2019 GL on PE. Follow-up strategy and diagnostic workup for long-term 

sequelae of pulmonary embolism.  
 
CPET= cardiopulmonary exercise testing; CTEPH= chronic thromboembolic pulmonary hypertension; NT-

proBNP=N-terminal pro B-type natriuretic peptide; PE= pulmonary embolism; PH= pulmonary hypertension; 

TTE= transthoracic echocardiography/echocardiogram; V/Q= ventilation/perfusion (lung scintigraphy). 

 

a Assess the persistence (or new onset) and severity of dyspnoea or functional limitation, and also 

check for possible signs of VTE recurrence, cancer, or bleeding complications of anticoagulation. 

b The Medical Research Council scale can be used to standardize the evaluation of dyspnoea; 

alternatively, the World Health Organization functional class can be determined (Supplementary Data) 

c As defined by the ESC/ERS guidelines on the diagnosis and treatment of Pulmonary Hypertension 

(Supplementary Data) 

d Risk factors and predisposing conditions for CTEPH are listed in Table. 

e Cardiopulmonary exercise testing, if appropriate expertise and resources are available on site; 

abnormal results include, among others, reduced maximal aerobic capacity (peak oxygen 

consumption), reduced ventilatory equivalent for carbon dioxide, and reduced end-tidal carbon dioxide 

pressure. 

f Consider CPET in the diagnostic work-up.  
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Table 31. ESC 2019 GL on PE. Risk factors and predisposing conditions for chronic 

thromboembolic pulmonary hypertension 

 

 
 

CTEPH = Chronic thromboembolic pulmonary hypertension; CTPA = computed tomographic pulmonary 

angiography; DVT = deep vein thrombosis; i.v. = intravenous; LV = left ventricular; PE = pulmonary embolism; 

PH = pulmonary hypertension; RV = right ventricular. 

 

a Echocardiographic criteria of RV dysfunction are graphically presented in Figure  and their 

prognostic value summarized in Supplementary Data. On CTPA (four-chamber 

views of the heart), RV dysfunction is defined as RV/LV diameter ratio >1.0. 

b Direct and indirect vascular signs, as well as lung parenchymal findings, are summarized in 

Supplementary Data. 

 

 

 

Table 32. AHA/ACC 2026 GL on PE.  Echocardiographic Signs Suggestive of Pulmonary 

Hypertension  
 

 

 

*Signs from at least 2 categories (A/B/C) must be present to alter the level of echocardiographic 

probability of PH. 

AR indicates aortic root; IVC, inferior vena cava; LV, left ventricle; LVEI, left ventricle eccentricity index; m, 

meters; PA, pulmonary artery; PH, pulmonary hypertension; RA, right atrium; RV, right ventricle; RVOT AT, 

right ventricular outflow tract acceleration time; sPAP, systolic pulmonary arterial pressure; TAPSE, tricuspid 

annular plane systolic excursion; TRV, tricuspid regurgitation velocity, and s, second. 
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Table 33. ESC 2019 GL on PE. Recommendations for follow-up after acute pulmonary 

embolism 

 

Routine clinical evaluation
a
 of patients 3-6 months after the acute PE episode   I B 

 

An integrated model of patient care after PE (involving hospital specialists,   I C 

Appropriately qualified nurses, and primary care physicians) to ensure optimal transition 

from hospital to community care. 

 

In symptomatic patients with mismatched perfusion defects persisting on V/Q   I C 

scan
b
 beyond 3 months after acute PE, referral to a PH/ CTEPH expert centre, after 

taking into account the results of echocardiography, 

natriuretic peptide levels, and/or CPET. 

 

Further diagnostic evaluation should be considered in patients with persistent   IIa C 

or new-onset dyspnoea/exercise limitation after PE. 

 

Further diagnostic evaluatione in asymptomatic patients with risk factors  IIb C 

for CTEPH. 

 

CPET = cardiopulmonary exercise testing; CT = computed tomography; CTEPH 

= Chronic thromboembolic pulmonary hypertension; PE = pulmonary embolism; 

PH = pulmonary hypertension; V/Q = ventilation/perfusion (lung scintigraphy). 

 

 

a For symptoms suggesting recurrence, bleeding, malignancy, or persistent or 

new-onset exercise limitation, and to decide on extension of anticoagulant 

treatment. 

 

b Alternatively, dual-energy CT may be used, if appropriate expertise and resources 

are available on-site. 
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Table 34. AHA/ACC 2026 GL on PE. Follow-UP Care for Acute PE 
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Patient Activity and Travel  

 

 
 

 
Indications for Referral to a Specialized Clinic for Management 

 

 
 

 

 

 


