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Objectives 

• Review the critical pathways for pulmonary embolism (PE) 

diagnosis and risk stratification 

 

• Highlight evidence-based strategies for effective 

management of acute PE 

 

• Explore emerging concepts in the advanced care of PE 

patients 



PE Epidemiology: High Mortality 

and Risk of  Readmission 

Minges KE, et al. Am J Cardiol 2015; 116:1436 

Casazza F, et al. Thromb Res 2012;130:847 

Unstable 

Stable 

32% in-hospital 

mortality 

3.4% in-hospital 

mortality 



Major Risk Factors for PE 
•Thrombophilias 

•Family history Inherited 

• Smoking 

• Stress 

• Diet/obesity 
Lifestyle 

•Age 

•Malignancy 

•Recent surgery, trauma, hospitalization, immobility 

•Chronic medical illness 

Acquired 

•Acute and chronic infection 

•Chronic inflammatory diseases Inflammatory 



Chronic Thromboembolic Pulmonary Hypertension 

Piazza G, Goldhaber SZ. N Engl J Med 2011;364:351 

Jaff MR, et al. Circulation 2011;123:1788 



Critical Pathways for PE Diagnosis 



Spectrum of  Disease 



Risk Stratification Tools for PE 

CT RV-to-LV Diameter Ratio 

Echocardiography 
Troponin 

Trujillo-Santos J, et al.  J Thromb Haemost 2013;11:1823 

Stein PD, et al. Am J Cardiol 2010;106:558 



2014 ESC Guidelines: Risk 

Stratification of  Acute PE 

Konstantinides SV, et al. Eur Heart J 2014;35:3033 



NOACs for VTE: Meta-Analysis 

Relative Risk 

van der Hulle T, et al. J Thromb Haemost. 2014;12:320 



Systemic Fibrinolysis 

In a series of 104 patients with acute PE 
treated with fibrinolysis: 

• 20 patients had major bleeding 

• 1 patient had a fatal bleed 
(intracranial hemorrhage) 

• 1 patient required surgery to stop 
the bleeding 

• 7 patients had bleeding >3 units 

Chatterjee S, et al. JAMA 2014;311:2414 

Fiumara K, et al. Am J Cardiol 2006;97:127 



Ultrasound-Facilitated, Catheter-

Directed Embolectomy 

ULTIMA 

SEATTLE II 

Kucher N, et al. Circulation 2014;129:479 

Piazza G, et al. JACC Cardiovasc Interv. 2015;8:1382 



The SEATTLE II Paradox 

• While most patients have normalization of RV size on chest CT, the average observed 

reduction in angiographic obstruction (modified Miller score) is only 30%.   

• This paradox suggests that symptomatic improvement and reduction in RV size may be 

achieved by mechanisms in addition to reduction in proximal pulmonary artery obstruction.  

 

Change in RV/LV Diameter Ratio Change in Angiographic Obstruction 

Piazza G, et al. JACC Cardiovasc Interv. 2015;8:1382 



SEATTLE-3D: Small, Not Large Vessel Response 

Correlates with RV Recovery 



OPTALYSE PE: Optimizing US-Facilitated 

Catheter-Directed Fibrinolysis 

Presented at American Thoracic Society 2017 

Overall Major Bleeding Rate = 3% 

Intracranial Hemorrhage Rate = 2% 



Inferior Vena Cava Filters 

Bikdeli B, et al. J Am Coll Cardiol. 2017;70:1587 

Ahmed O, et al. CHEST. 2017;151:1402 



PE Response Teams 

Dudzinski D and Piazza G. Circulation. 2016;133:98 

Giri JS and Piazza G. Vasc Med. 2017; in press 



Summary Points 

• Risk stratification is a critical component of PE diagnosis. 

 

• Determining the optimal anticoagulation regimen should 

consider risk of recurrence, risk of bleeding, and patient 

preference. 

 

• Selection of advanced therapies depends on assessment of 

the patient’s risk of adverse outcomes and major bleeding. 

 

 




