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1) CLINICAL SUSPICION

Prediction Score – Geneva Simplified Rule

(Klok FA et al. Arch Intern Med. 2008;168(19):2131-2136)
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1) CLINICAL SUSPICION

Prediction Score – Wells Prediction Rule

2019 ESC Guidelines for diagnosis and management of acute pulmonary embolism
European Heart Journal (2020) 41, 543-603



2) DIAGNOSIS

• COMPUTED TOMOGRAPHY PULMONARY ANGIOGRAPHY 
(CTPA)

• LUNG SCINTIGRAPHY

• PULMONARY ANGIOGRAPHY

• ECHOCARDIOGRAM *

• COLOR ULTRASSOUND *
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Clinical 
presentation

Initial 
exams

Diff 
diagnosis

Clinical 
suspicion

Pretest 
scores

Consider other 
diagnosis

Confirmatory 
exams
D dimer * ECHO*
CTPA, Scintigraphy, 
Angiography

Interm
High prob

• Supportive 
Therapy

• Anticoagulation



3) RISK STRATIFICATION – PARAMETERS

a. HEMODYNAMIC STATE

a. PULMONARY EMBOLYSM SEVERITY INDEX (PESI SCORE)

a. RIGHT VENTRICULAR DYSFUNCTION

b. MYOCARDIAL INJURY

c. ANATOMIC SCORE (MILLER)
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3) RISK STRATIFICATION – PARAMETERS

a. HEMODYNAMIC STATE - INSTABILITY

• Cardiac arrest ?

• Obstructive shock ?

• Persistent hypotension ?

• If yes: HIGH RISK / MASSIVE PE

• If no: Intermediate (Submassive) or Low Risk
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3) RISK STRATIFICATION – PARAMETERS

b. SIMPLIFIED PULMONARY EMBOLYSM SEVERITY INDEX 
(sPESI)

• Age > 80y

• Cancer

• Chronic heart failure or chronic pulmonary disease

• Pulse rate > 110 bpm

• Systolic BP < 100bpm

• Arterial oxyhemoglobin saturation < 90%
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3) RISK STRATIFICATION – PARAMETERS

c. RIGHT VENTRICULAR DYSFUNCTION / COMPROMISE

• ECHOCARDIOGRAM

(From: Oh JK, Park JH. Korean J Intern Med 2023;Vol 38 N.4, 456-70)
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3) RISK STRATIFICATION – PARAMETERS

c. ECHOCARDIOGRAM – RV DYSFUNCTION

Pruszczyk P, et al. Prognostic value of echocardiography in normotensive patients with acute pulmonary embolism. 
JACC Cardiovasc Imaging. 2014 Jun;7(6):553-60
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3) RISK STRATIFICATION – PARAMETERS

d. MYOCARDIAL INJURY (Troponin T, I)

e. CTPA

• RV Strain

A.R. Akram et al., Clinically suspected acute pulmonary embolism: a comparison of presentation, radiological features and 
outcome in patients with and without PE, QJM: An International Journal of Medicine, 102(6), June 2009, 407–414
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3) RISK STRATIFICATION – PARAMETERS

e. CTPA

• Miller score

(Tajima H, et al. Endovenous Treatment for Acute Massive Pulmonary Thromboembolism. Ann Vasc Dis. 2017 Dec 25;10(4):338-344)  
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3) RISK STRATIFICATION – PARAMETERS

e. CTPA

• Miller score

(Akram AR et al. Q J Med 2009; 102:407–414)  



• RISK STRATIFICATION 
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(2019 ESC Guidelines)
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3) RISK STRATIFICATION – BOVA SCORE

• Predictor Points

• SBP 90-100 mmHg 2

• Elevated cardiac troponin 2

• RV dysfunction (echo or CTPA) 2

• Heart rate > 110 bpm 1

• Stage 1 (0-2 points)  /  Stage 2 (3-4 points)  /  Stage 3 (>4 points)



(Jimenez D, et al. Identification of intermediate-risk patients with acute symptomatic pulmonary embolism.
Eur Respir J. 2014 Sep;44(3):694-703)  
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3) RISK STRATIFICATION – BOVA SCORE
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4. PATIENT SELECTION FOR ENDOVASCULAR THERAPY

RISK STRATIFICATION AND INDICATION FOR REPERFUSION 
THERAPY:

(Esc Guidelines 2019, ACCP Guidelines 2016, AHA Scientific Statement)

• HIGH RISK – Reperfusion indicated (Class I for thrombolysis, 
IIa for endovascular)

• LOW RISK – Reperfusion not indicated (Class III)
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INSERIR SLIDE DO PEITHO TRIAL

4) PATIENT SELECTION FOR REPERFUSION THERAPY

• INTERMEDIATE RISK / SUBMASSIVE PE

• - ESC Guidelines, 2019:

- AHA Scientific Statement, 2019:

• “In line with current guidelines, we discourage routine 
administration of thrombolytic therapy (either systemic or 
catheter directed) to patients with intermediate-risk PE.”
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4) TREATMENT STRATEGIES FOR REPERFUSION -
INTERMEDIATE RISK - PEITHO TRIAL

(NEJM, 370(15):1402-11, 2014)



4) TREATMENT STRATEGIES FOR REPERFUSION -
INTERMEDIATE RISK – CATHETER DIRECT
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(Giri J et al. Circulation 2019;140:e774-801)



4) TREATMENT STRATEGIES FOR REPERFUSION -
INTERMEDIATE RISK  - CONSIDERATIONS

• Intermediate-high risk patients  /  Bova score III

• Possible risk/benefit relation with endovascular therapy

• Clinical deterioration during follow-up

• Importance of PERT for decision making

More evidence of the benefit of reperfusion therapy in 

intermediate-high risk patients is necessary to change its 

reccomendation in guidelines
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5) PATIENT SELECTION FOR ENDOVASCULAR TREATMENT

REPERFUSION THERAPY OPTIONS

• SYSTEMIC THROMBOLYSIS

• ENDOVASCULAR TREATMENT (CDT OU THROMBECTOMY)

• SURGICAL EMBOLECTOMY



Acute pulmonary embolysm workflow: Patient 
Screening & Endovascular treatment indications

5. PATIENT SELECTION FOR ENDOVASCULAR THERAPY

• CONTRAINDICATION FOR SYSTEMIC THROMBOLYSIS

• THROMBOLYTIC FAILURE

• CRITICALLY ILL PATIENT

• PERT DISCRETION / STAFF EXPERTISE

 More evidence of the efficacy and safety of endovascular therapy 

compared to systemic thrombolysis is necessary to change the level of 

reccomendation of this therapeutic option in guidelines
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Thank you!!!


