
Pulmonary embolism - 

related refractory 

cardiac arrest 
Jan Pudil 

2nd Deparment of Medicine, General University Hospital and 

Charles University in Prague 



PULMONARY EMBOLISM - RELATED 
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Epidemiology 

• 2 – 7% of out–of–hospital CA, 5 – 6% in-hospital CA 1 

– Prague OHCA trial – 9.4% of all patients2 

• 23% among non-shockable rhytms 

• Higher share of females 

– 95% with non - shockable rhytm 

• High mortality – 65 to 95% 3 
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Patophysiology of PE-related CA 

PA obstruction with THROMBUS   PA vasoconstriction

   

 RV afterload  venous return to LV  COAGULOPATHY 

 

IVS shift to left  LV volumes 

 

    

   Circulatory collapse 



Diagnosis 

• History, physical examination 

– Circumstances supporting DVT – immobilization, leg 

swelling,… 

• Bedside echo when available 

– RV dilatation, …  

• NPV only 40-50%1 

• Other 

– Low EtCO2 despite proper chest compression 

– Non-shockable rhytm, gender, EMS – witnessed arrest2 

 
1. Javaudin F et al. Chest, 2019 

2. Pudil J et al. EHJ:ACVC, 2023 



Treatment options for PE - related CA 

• Conventional CPR 

– Less effective due to obstruction 

• Thrombolysis 

– Weak recommendation, equivocal evidence 

• Thrombectomy (+ ECMO) 

– Surgical 

– Percutaneous 

 

1. ERC Guidelines, 2021 



ECPR IN PULMONARY EMBOLISM 



ECPR in PE – concept 

• Just restore circulation and get time … 

– For reperfusion on heparin 

– For the effect of thrombolysis 

– For surgical thrombectomy 

– For percutaneous thrombectomy 

 



What data we have? 

• Observational studies 

– No clear proof of benefit 

• Case series 

– Poor result despite publication bias 

• Data for massive PE 

– Most promising result 

–  X Mixed population, mostly shocks 

 



Data from randomized trial 

• Prague-OHCA trial 

secondary analysis1 

– 24 patients with 

PE….12 invasive arm … 

9 ECLS implanted 

– 2 survivors with CPC 

1,2 at 180 days … no 

clear benefit of invasive 

arm 

 



Why the concept does not work so well? 

• Bleeding 

– Organ laceration (18.2 %) 

– Severe coagulopathy 

• Presence of thrombus 

• Post resuscitation syndrome 

• Thrombolytic treatment 

• Low effectivity of conventional CPR 

– Severe hypoxia during CPR (no lung perfusion) 

– Severe acidosis, higher lactate levels on admission 



Who are usually the survivors? 

• Short duration of conventional CPR 

– time from CA to cannulation < 20 min. 

• Intermittent ROSC 

• Ventricular fibrillation 

– Only 5% of PE - related cardiac arrest 

 
1. Table - Maj G et al. Resuscitation, 2014 



Conclusion 

• Refractory CA due to pulmonary embolism has poor 

outcome 

• Hemodynamic stabilization with ECPR works 

• Conventional CPR very ineffective 

• ECPR struggles with bleeding complications in PE 

• Selection of patients should be VERY VERY careful 

 
1. Lott. C et al., Resuscitation, 2021 



 


