
L’embolia polmonare ad alto rischio, dalla 
diagnosi alla terapia riperfusiva. 
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High risk patients
who are they?

• Cardiac arrest
• Shock
• Severe Hypotension: sBP < 90 mmHg 

lasting more than 15 min
– Not due to a cause other than PE (sepsis, 

hypovolemia, arrythmia). 

Emergency Department- Careggi - Firenze
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Shock patients: Diagnosis 
105 patients with shock and suspected PE (PE=43: 40.9%)

Nazerian et al, Intern Emerg Med 2017



Shock patients: Diagnosis 

+ CUS



Shock patients: Treatment

168. Wan S, Agnelli G et al. Circulation 2004



Thrombolysis
AHA 2011 ESC 2014



Emorragie maggiori



Emorragie intracraniche



Epidemiology of «agressive» treatment
in PE

In ICOPER, two thirds of the patients with massive PE did not receive 
thrombolysis 

Circulation 2006;113:557-582

Kucker  Circulation 2006; 113:577-582



EP life-threatening 
Terapia specifica oltre la terapia anticoagulante. 

Registro italiano IPER (1716 pts, 47 ospedali, durante 4 anni)
� Fibrinolisi sistemica: 

- Totale fibrinolisi: 185 pz (10.8% sul totale) 
- Fibrinolisi in pz instabili (201pz): 82 (41%)



Percutaneous catheter-directed treatment 
of pulmonary embolism

1960 1970-80 1990 2000 and beyond

Heparins Lytics Thrombolysis 
Surgery embolectomy

Catheter directed 
treatment

Observation? reperfusion strategies

High risk patients



Torbicki A et al. EHJ 2014 (ESC guidelines)

Percutaneous catheter-directed treatment 
of pulmonary embolism





Cardiac 68.8%
    AMI    43.0%
    Arrythmia    19.6%
    Pulmonary Edema      6.2%
Non Cardiac cause 31.2%
    Bleedings     4.6%

    Pulmonary embolism     4.6%
    Other respiratory     5.4%

    Intracranial     4.7%

    Sepsis     2.0%
    Toxic     4.7%
    Cause metaboliche     2.2%

Kurkciyan I. Circulation 1998;98:766  
593 pts  (out-of-H, in-H)

• SPES study
• 357 pt with suspected PE
• PE diagnosed in 110
• Cardiac Arrest 2%

PE-related Cardiac Arrest: mortality 66-95%

.P Nazerian et al Chest 2014

Emergency Department- Careggi - Firenze



• In patients with cardiac arrest and without known PE, routine 
fibrinolytic treatment given during CPR shows no benefit and is not 
recommended 

 (Class III, LoE A. ALS 2010)

• Fibrinolytics may improve survival to discharge and long-term 
neurological function in patients with  presumed PE-induced cardiac 
arrest 

 (Class IIA, LOE B. ALS 2010)

• Survival has been described with percutaneous mechanical 
thrombectomy or surgical embolectomy with or without prior 
treatment with fibrinolysis (ALS 2010)

•  ECMO could be used as a bridge therapy (case reports)?

Cardiac Arrest: ALS guidelines

Emergency Department- Careggi - Firenze



ECMO
Extra Corporeal Membrane Oxygenation

ECLS
Extra Corporeal Life Support

SVC drainage

IVC drainage

Atrial return





High risk patients
who are they?

• Cardiac-arrest, peri-arrest
• Shock
• Severe Hypotension: sBP < 90 mmHg 

lasting more than 15 min
– Not due to a cause other than PE (sepsis, 

hypovolemia, arrythmia). 

• What Else?
• Intermediate-high risk?

Emergency Department- Careggi - Firenze



Classification of patients with PE 
according to early mortality risk 

(ESC guidelines 2014)

Emergency Department- Careggi - Firenze



Peitho study

New Engl J med 2014

Death or hemodynamic decompensation 
within 7 day
Placebo arm (heparin) 5.6%



Intermediate-high risk: Who are?
AHA 2011 ESC 2014



Perspectives of Thrombolysis in 
PE

• To upgrade risk stratification tools
• To reduce haemorrhagies 
• Use of catheters based reperfusion

Dept. Emergenza-Urgenza. Azienda Ospedaliero-Universitaria Careggi. 
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Identification of intermediate-risk 
patients with acute symptomatic 
pulmonary embolism (n=2874)

Eur Resp J 2014Dept. Emergenza-Urgenza. Azienda Ospedaliero-Universitaria Careggi. 



30Thorax 2015

N=496

Dept. Emergenza-Urgenza. Azienda Ospedaliero-Universitaria Careggi. 



Proposta di algoritmo decisionale 
nei normotesi

Vanni et al, intern Emerg Med 2016
PO=primary outcome: death or hemodynamic collapse within 7 days



Wang C et al Chest 2010



Perspectives: high risk PE
1) Use both echocardiography and CUS to 

diagnose. 
2) Systemic lysis is the only evidence based 

reperfusion therapy (IB ,rTPA 100 mg in 2 h 
or 0.6 mg/Kg 15 min)

3) Advanced reperfusion strategies (Catheters, 
ECMO, Embolectomy) may be alternative but 
are available only in specialized centres

4) Low dose lytics for intermediate-high risk?

Emergency Dept.- Careggi - Florence



“Only when I 
fall
I can stand 
up again”

Vincent Van Gogh



Intermediate-risk

6%

40%

High risk patients
who are they?

54%

Emergency Department- Careggi - Firenze



The 30-day mortality 
rate in patients with 
witnessed OHCA 
undergoing ECLS 
treatment can be 
significantly improved 
if ECLS support is 
established within the 
first 30 min after 
admission …rdECMO

Leick et al (2013) Door-to-implantation time of extracorporeal life support systems predicts 
mortality in patients with out-of-hospital cardiac arrest. Clin Resarch Cardiol 102:661.

ECMO/ECLS basic principles












