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2019 ESC Guidelines on the diagnosis and  
management of acute pulmonary embolism
The Task Force for the Diagnosis and management of Acute Pulmonary Embolism of the  
European Society of Cardiology (ESC).

Developed in collaboration with the European Respiratory Society (ERS)

Authors/Task Force Members: Stavros V.Konstantinides (Chairperson) (Germany/Greece),  
Guy Meyer (Co-Chairperson) (France), Cecilia Becattini (Italy), Héctor Bueno (Spain),  
Geert-Jan Geersing (Netherlands), Veli-Pekka Harjola (Finland), Menno V.Huisman  
(Netherlands), Marc Humbert1 (France), Catriona Sian Jennings (United Kingdom), David  
Jiménez (Spain), Nils Kucher (Switzerland), Irene Marthe Lang (Austria), Mareike Lankeit  
(Germany), Roberto Lorusso (Netherlands), Lucia Mazzolai (Switzerland), Nicolas  
Meneveau (France), Fionnuala Ní Áinle (Ireland), Paolo Prandoni (Italy), Piotr Pruszczyk  
(Poland), Marc Righini (Switzerland), Adam Torbicki (Poland), Eric Van Belle (France), José  
Luis Zamorano (Spain).

1 Representing the European Respiratory Society (ERS)
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2019 PE Guidelines: What has changed? What is new?

• Haemodynamic instability and high-risk pulmonary embolism

• Risk-adapted diagnostic algorithms

• New recommendations for diagnosis

• Prognostic importance of right ventricular dysfunction

• Integrated management algorithm

• Indications for extended treatment after acute pulmonary embolism

• Cancer-associated pulmonary embolism

• Diagnosis and management of pulmonary embolism in pregnancy

• Long-term follow-up and search for late sequelae



GENEVE CRITERIA /WELLS SCORE:
l’ importanza della probabilità pre-test

ITEMS                                                   POINTS
PRECEDENTE TEV                                              1
F.C. 75-94                                                            1
F.C. >95                                                                2 
CHIRURGIA O FRATTURA                                  1
EMOTTISI                                                             1
NEOPLASIA                                                          1
DOLORE UNILATERALE ARTO INF                     1
DOLORE ED EDEMA ARTO INF                          1
ETA’ >65                                                               1
SCORE DA 0 A 2     PE IMPROBABILE   SCORE DA 0-1      
BASSO RISCHIO
SCORE >3                PE PROBABILE        SCORE DA 2-4      
INTERMEDIO

SCORE >5              
ALTO
ITEMS                                                   POINTS
PRECEDENTE TEV                                              1

ITEMS                                                             POINTS

PRECEDENTE TEV                                                1

F.C. 75-94                                                              1

F.C. >95                                                                  2 

CHIRURGIA O FRATTURA                                    1

EMOTTISI                                                               1

NEOPLASIA                                                            1

DOLORE UNILATERALE ARTO INF                      1

DOLORE ED EDEMA ARTO INF                           1

ETA’ >65                                                                 1

SCORE DA 0 A 2     PE IMPROBABILE  SCORE DA 0-1      
BASSA PROBABILITA’

SCORE >3 PE PROBABILE        SCORE DA 2-4      
INTERMEDIA

ALTA SCORE >5          



Main NEW recommendations for PE diagnosis

Diagnosis

D-dimer test using an age-adjustedcut-off, or adapted to clinical probability, should

be  considered as an alternative to the fixed cut-off level.
IIa

If a positive proximal CUS is used to confirm PE, risk assessment should be considered

to  guide management.
IIa

V/Q SPECT may be considered for PE diagnosis. IIb

2019 ESC Guidelines on the diagnosis and management of acute pulmonary embolism
(European Heart Journal 2019 - doi/10.1093/eurheartj/ehz405)www.escardio.org/guidelines
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D-Dimer age –adjust cut-off

Main NEW recommendations for PE diagnosis

D-Dimer cut off adapted to clinical
propability

-segni di DVT
-emottisi
-PE + probabile di altra diagnosi

DD>1000 ng/ml ..0 segni
PE esclusa

1-2 segni DD <500 ng/ml



Definition of haemodynamic instability and high-riskPE
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(1)Cardiacarrest

2019 ESC Guidelines on the diagnosis and management of acute pulmonary embolism
(European Heart Journal 2019 - doi/10.1093/eurheartj/ehz405)www.escardio.org/guidelines

(2) Obstructiveshock (3)Persistent hypotension

Need for  
cardiopulmonary  
resuscitation

SystolicBP <90 mmHg, orvasopressors  
required to achieve a BP ≥90 mmHg  
despite adequatefilling status

SystolicBP <90 mmHg, or  
systolic BP drop ≥40 mmHg,  
either lasting longer than 15  
minutes and not caused by new-
onset arrhythmia,  
hypovolaemia,or sepsis

And

End-organ hypoperfusion (altered  
mental status;cold, clammy skin;  
oliguria/anuria; increased serum  
lactate)

http://www.escardio.org/guidelines


Diagnostic algorithm for suspectedhigh-riskPE
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No Yes

No Yes

Search for other causes  
of shock or instability

Treatment of high-
risk PE

CTPA

Positive Negative

Search for other causes  
of shock or instability

CTPA immediately available and feasible?

Suspected PE in a patient with haemodynamic instability

Bedside TTE  

RV dysfunction?

2019 ESC Guidelines on the diagnosis and management of acute pulmonary embolism
(European Heart Journal 2019 - doi/10.1093/eurheartj/ehz405)www.escardio.org/guidelines

CTPA = computed tomography pulmonary angiography; RV = right ventricular; TTE = transthoracicechocardiography

http://www.escardio.org/guidelines


QUALI SONO I SEGNI ECOCARDIOGRAFICI DI DISFUNZIONE DEL VD?



Diagnostic algorithm for suspected PE without  
haemodynamic instability
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Suspected PE in a patient without haemodynamic instability

Assess clinical probability of PE  
Clinical judgement or predictionrule

Highclinicalprobability,  
or PE likely

Negative

CTPA

Positive

CTPA

NoPE PEconfirmed

No treatment Treatment No treatment or  
investigate further

Treatment

NoPE PEconfirmed

Lowor intermediate clinicalprobability,or  
PE unlikely

D-dimerTest CUS-TEST

2019 ESC Guidelines on the diagnosis and management of acute pulmonary embolism
(European Heart Journal 2019 - doi/10.1093/eurheartj/ehz405)www.escardio.org/guidelines

CTPA = computed tomography pulmonaryangiography

http://www.escardio.org/guidelines


Main NEW recommendations for risk assessment

Risk assessment

Assessing the RV by imaging or laboratory biomarkers should be considered even in 

the  presence of a low PESI or a s PESI of 0.
IIa

Validated scores combining clinical, imaging and laboratory prognosticfactors may be  

considered to further stratify PEseverity.
IIb

2019 ESC Guidelines on the diagnosis and management of acute pulmonary embolism
(European Heart Journal 2019 - doi/10.1093/eurheartj/ehz405)www.escardio.org/guidelines
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Classification of pulmonary embolism severity and the risk of early death



Risk-adjustedmanagement strategy for acute PE

HOSPITALIZE

Reperfusion  
treatment  

haemodynamic  
support

Monitoring;  
considerrescue  

reperfusion,
ifdeterioration

EARLY DISCHARGE  
HOME TREATMENT

( II A)

Performtroponintest

Troponinpositive

+ RV dysfunction:

INTERMEDIATE-

HIGHRISK

Troponinnegative:  
INTERMEDIATE-
LOWRISK ≥1nottrue Yes,all true

Noother reasonsfor  
hospitalization?

Family or social support?  
Easyaccessto medicalcare?

2019 ESC Guidelines on the diagnosis and management of acute pulmonary embolism
(European Heart Journal 2019 - doi/10.1093/eurheartj/ehz405)www.escardio.org/guidelines
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HIGH RISK INTERMEDIATERISK LOWRISK

CTPA = computed tomography pulmonary angiography; PESI = Pulmonary Embolism Severity Index; RV = right ventricular; TTE = transthoracicechocardiography.

http://www.escardio.org/guidelines


ACUTE PHASE TREATMENT FOR HIGH RISK PE



CHANGE IN RACCOMANDATIONS 2014-2019

RECCOMANDATIONS 2014 2019

RESUE THROMBOLITIC 
THERAPY IS 
RECOMMENDED FOR 
PATIENTS WHO 
DETERIORATE 
HAEMODINAMICALLY

II a I

SURGICAL 
EMBOLECTOMY OR 
CATHETER-DIRECTED 
TREATMENT WHEN 
TROMBOLISIS FAILED OR 
CONTROINICATED….

II b II a



Main NEW recommendations for acute-phase  
treatment in patient without haemodinamic instability
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Treatmentin the acute phase

2019 ESC Guidelines on the diagnosis and management of acute pulmonary embolism
(European Heart Journal 2019 - doi/10.1093/eurheartj/ehz405)www.escardio.org/guidelines

When oral anticoagulation is initiated in a patient with PE who is eligible for a NOAC  

(apixaban,dabigatran, edoxaban, or rivaroxaban), a NOAC is the recommended form of  

anticoagulant treatment.

I

Set-up of multidisciplinary teams for management of high-risk and selected cases of  

intermediate-risk PE should be considered, depending on the resources and expertise  

availablein each hospital.

IIa

ECMO may be considered, in combination with surgical embolectomy or catheter-

directed treatment, in refractory circulatory collapse or cardiac arrest.
IIb

http://www.escardio.org/guidelines


MULTIDISCIPLINARY 
PULMONARY EMBOLISM TEAMS

CARDIOLOGY

PULMUNOLGY

HAEMATOGY

VASCULAR MEDICINE

ANAESTESIOLOGY/
INTENSIVE CARE

CARDIOTHORACIC SURGERY

INTERVENTIONAL RADIOLOGY



DALLE «GUIDELINES» ALLA REAL -LIFE
B.G. ANNI 90 
DISPNEA, DOLORE TORACICO
SO2 82%, PA 100/60 MMHG
Segni ecg di sovraccarico dx .

ECOCOLORDOPPLER CARDIACO 2 D 

DILATAZIONE SEZIONI DX PAPS STIMATA 80 mmHG
DILATAZIONE 
A.POLMONARE



DALLE  «GUIDELINES» ALLA REAL LIFE

RISK ASSESMENT 

PESI II  CLASSE ( PUNTEGGIO 85)
SEGNI DI DISFUNZIONE VD +
TROPONINA I 102 pg/ml
-DDimero 1882 ng/ml

PAZIENTE NELLA CATERGORIA DI RISCHIO INTERMEDIO ALTO



DALLE «GUIDELINES» ALLA REAL-LIFE

ENOXAPARINA 6000 FL 1 FL SC 2 VOLTE AL GIORNO
( DOSAGGIO DI 1 MG/KG 2 VOLTE AL GIORNO)

PER 2 GG

INIZIO TERAPIA CON RIVAROXABAN 15 MG/BIS DIE PER 21 GG

A SEGUIRE        15 MG/DIE

BUONO IL DECORSO CLINICO



DALLE «GUIDELINES» ALLA REAL-LIFE

V/Q SCAN : 

«…lo studio con radioisotopo..ha messo in evidenza multiple 
aree di ipoperfusione a carico di entrambi i polmoni»



CHRONIC TREATMENT AND PREVENTION OF RECURRENCE 
CATEGORY RISK



Main NEW recommendations forchronic/extended  
treatment
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Chronictreatment andprevention of recurrence in patients without cancer

2019 ESC Guidelines on the diagnosis and management of acute pulmonary embolism
(European Heart Journal 2019 - doi/10.1093/eurheartj/ehz405)www.escardio.org/guidelines

Indefinite treatment with a VKA in patients with the antiphospholipid antibody syndrome. I

Extended anticoagulationfor patients with no identifiable riskfactor for the index PE event. IIa

Extended anticoagulation forpatients with a persistent risk factor other than the  

antiphospholipid antibody syndrome.
IIa

Extended anticoagulationfor patients with a minor transient/reversible riskfactor for the  

index PEevent.
IIa

Reduced dose of apixaban or rivaroxaban after the first 6 months. IIa

Pulmonary embolism in patients with cancer

Edoxaban or rivaroxaban as an alternative to LMWH, with the exception of patients with  

gastro intestinal cancer.
IIa

http://www.escardio.org/guidelines




Diagnostic work-upfor suspectedPE during pregnancy and up  
to 6 weeks postpartum(1)
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Proximal  
DVT
present

Negative Indeterminate or positive

Negative
PEruledout

Review by radiologist or  
nuclearphysicianexperienced  

in diagnosis of PEin  
pregnancy

SUSPECTED PE DURING PREGNANCY
High pretest probability, or intermediate/low probability and positive D-dimerresult

Anticoagulate with LMWH

• Chest X-ray
• Compressionproximal duplex ultrasound, if symptoms or  

signs suggestive orDVT

Proximal DVTnotpresent

SPECIFIC INVESTIGATIONFOR PE
• If chest X-raynormal=> CTPAor perfusionlungscan
• If chest X-ray abnormal=> CTPA
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• Continue with LMWHat therapeutic dose
• Assess PE severity and the risk of earlydeath
• Referto multidisciplinary team with experience of PEmanagement in pregnancy
• Provide plan to guide management of pregnancy, labour and delivery, postnatal and  

future care

Proximal DVT  
present onCUS CTPA positive

Diagnostic work-upfor suspectedPE during pregnancy and up  
to 6 weeks postpartum(2)

2019 ESC Guidelines on the diagnosis and management of acute pulmonary embolism
(European Heart Journal 2019 - doi/10.1093/eurheartj/ehz405)www.escardio.org/guidelines

CTPA = computed tomography pulmonary angiography; CUS = compression venous ultrasound; DVT = deep vein thrombosis; LMWH = low molecular weight heparin.

http://www.escardio.org/guidelines


Main NEW recommendations for post PEcare
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Post-PE care and long-term sequelae

Routine clinical evaluation is recommended3 to 6 months after acute PE. I

Integrated model of care is recommended after acute PE to ensure  optimal transition from  

hospital to ambulatory care.
I

It is recommendedto refer symptomatic patients with mismatchedperfusion defects on V/Q  

scan beyond 3 months after acutePE to a pulmonary hypertension/CTEPH expert centre,  

taking into account the results of echocardiographyn, natriuretic peptide and/or  

cardiopulmonary exercisetesting.

I



Follow-upstrategy anddiagnostic work-up  
for long-term sequelae of PE(1)
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Low Intermediate High

≥1 present:  
mayconsider TTE

DIAGNOSISOFACUTEPE

Dyspnoea and/orfunctionallimitation?

ASSESS:
Riskfactorsfor CTEPH

TTE:
Determine probability ofPH

Yes

FOLLOW-UPAT3-6MONTHS

Anticoagulate
CTEPH = chronic thromboembolic pulmonary hypertension;  
PH = pulmonary hypertension;
TTE = transthoracicechocardiography.

2019 ESC Guidelines on the diagnosis and management of acute pulmonary embolism
(European Heart Journal 2019 - doi/10.1093/eurheartj/ehz405)www.escardio.org/guidelines

http://www.escardio.org/guidelines


Follow-upstrategy anddiagnostic work-up  
for long-term sequelae of PE(2)
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Noriskfactors  
for CTEPH  
present

No
Seek alternative  

causesofdyspnoea  
and/or

commoncausesof PH

V/QSCAN:
Mismatchedperfusion  

defects?

≥1  
present

None  
present

Focus on anticoagulation and  
secondary prophylaxis; adviseto  

return if symptomsappear

CONSIDER:

• ElevatedNT-proBNP
• Risk factorsfor CTEPH
• AbnormalCPET results

Low PH  
probability

2019 ESC Guidelines on the diagnosis and management of acute pulmonary embolism
(European Heart Journal 2019 - doi/10.1093/eurheartj/ehz405)www.escardio.org/guidelines

Intermediate  
PHprobability

High PH  
probability

Yes

RefertoPH/CTEPHexpert centre
for  furtherdiagnosticwork-up

CPET = cardiopulmonary exercise testing; CTEPH = chronic thromboembolic pulmonary hypertension; NT-proBNP = N-terminal pro B-type natriuretic peptide;  
PH = pulmonary hypertension; V/Q = ventilation/perfusion.

http://www.escardio.org/guidelines


FATTORI DI RISCHIO E CONDIZIONI PREDISPONENTI LA CTEPH

ELEMENTI LEGATI AD EPISODIO 
ACUTO

COMORBILITA’ E CONDIZIONI 
CLINICHE PREDISPONENTI

-EPISODIO PRECEDENTE DI TEV
-INTERESSAMENTO DEI RAMI 
PROSSIMALI DELL’ A. 
POLMONARE
-SEGNI DI DISFUNZIONE DEL 
VD 

-SEPSI CONCOMITANTE
-PREGRESSA SPLENECTOMIA
-TROMBOFILIA
-IPOTIROIDISMO
-PATOLOGIA ONCOLOGICA
- DISTURBO INFIAMMATORIO 
SISTEMICO



«WHAT TO DO AND WHAT NOT TO DO»



Trends in annual incidence rates (left panel) 

and case fatality rates (right panel) of 

pulmonary embolism ...

TAKE HOME MESSAGE



THANKS FOR THE ATTENCTION!

WE CAN DO BETTER !!!!


