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Objectives

Risk Stratification in Acute PE

Problems with Current Management Strategy

Trial Updates 

Future directions



CVP 18 mmHg
PASP 51 mmHg

Acute increase of RV Afterload

RV Failure IS the Pathophysiology of PE 



Current Risk Stratification

Not all Sub-massive PE is created equally. 



Case  
64-year-old woman with a history of HTN, presented to an OSH ER with 
complaints of chest pain, dyspnea, and palpitations and episode of syncope

VS in ER: HR 160s, BP 100/80, RR 25, 88% SaO2 on room air. 



PERT Patient

Labs

• hsTroponin → 83 → 167 → 149 → 172 
(6PM)

• Lactic Acid 3.7

• NT-proBNP 1138 



1. PESI Score
- Designed to predict 30 day all 
cause mortality. 
- Heavy focus on 
epidemiological data

2. BOVA Score
- Easy to use
- Validated for hemodynamically 
stable patients
- Does not stratify etiology of 
instability



ACC/AHA Guidelines = Way behind

2020 JACC State of the Art Review: Advanced 

Management of Intermediate and High-Risk 
Pulmonary Embolism





PERT Consortium Data



Role of Systemic Thrombolytics

1. Thrombolytic therapy in patients with hemodynamic instability (massive PE) is 
considered standard of care……based on very little RCT data

2. What remains controversial is the use of thrombolytic therapy in patients who are 
hemodynamically stable at the time of presentation.



Role of Systemic Thrombolytics

In patients who are hemodynamically stable, what does administration of thrombolytics 
do?

1. Prevent death?

2. Prevent Chronic thromboembolic pulmonary hypertension (CTEPH)?

3. Improve symptoms?

4. Prevent hemodynamic collapse?



Role of Systemic Thrombolytics

Chatterjee S et al. JAMA 2014; 8(10);1382-1392



Chatterjee, et al.  JAMA 2014

Major Bleeding: 10%+

ICH: 3%+



Konstantinides, S et al. JACC 2016.12.039

5 year follow up from original PEITHO trial (NEJM 

2014)

•Patients with sub-massive PE treated with UFH

•administration of tenecteplase reduced a composite 

outcome of all cause mortality and hemodynamic 

decompensation* at 7 days.

Tenecteplase was associated with increased rate of 

bleeding.



Thrombolytics Not Used in Most Unstable PE Patients

Stein et al., Am J Med 

2012



















PEERLESS: RCT of FlowTriever vs. CDT in PE

Superiority RCT of FlowTriever vs. 

CDT in PE

Intermediate Risk PE

550 Patients Randomized 1:1

FlowTriever CDT

Patients Followed for 30 Days

Currently, Catheter Directed 
Thrombolysis (CDT) is used in nearly 
half of interventions commercially*

Primary endpoint via win ratio:
• All-Cause Mortality
• Intracranial Hemorrhage
• ISTH Major Bleeding
• Clinical Deterioration/Bailout
• ICU Admission & ICU LOS

Definitive advanced therapy 
treatment trial for PE

*Based on third party data and Inari management estimates.

























Conclusions

• PEERLESS met its primary endpoint, demonstrating superiority of LBMT 

compared to CDT in the treatment of acute intermediate-risk PE 

• There was no difference between groups in:

  mortality (very low in both arms), ICH, or major bleeding 

• Compared to CDT, LBMT was associated with: 

 Less clinical deterioration or escalation of therapy

 Faster clinical and hemodynamic improvement at 24 hours

 Less ICU use and shorter hospital length of stay

 Fewer readmissions through 30 days



Indications for Use: The FlowTriever Retrieval/Aspiration system is indicated for (1) the non-surgical removal of emboli and thrombi from blood vessels; and (2) the injection, infusion, and/or aspiration of contrast media and other fluids into or from a blood vessel. The FlowTriever Retrieval/Aspiration system is 
intended for use in the per ipheral vasculature and for the treatment of pulmonary embolism. The Triever catheters are also intended for use in treating clot in transit in the right atrium, but not in conjunction with F lowTriev er catheters. Refer to IFU for complete indications for use,  contraindications,  warnings,  and 
precautions.   Caution: Federal (USA) law restr icts this device to sale distribution and use by or on order of a physician. All trademarks are property of their  respective owners.

PEERLESS II: RCT of FlowTriever vs. anticoagulation alone in acute PE

Intermediate-risk acute PE

1200 patients randomized 1:1

FlowTriever Arm AC Arm

Patients followed for 3 months

Designed to evaluate whether anticoagulation alone or large-bore 
volume-controlled aspiration thrombectomy should be standard of care 
for intermediate-risk PE

Primary endpoint hierarchy (win ratio):

• All-cause mortality by 30 days
• Clinical deterioration and/or bailout by 30 days
• All-cause hospital readmission by 30 days
• Dyspnea score at 48-hour visit

Global Principal Investigators: 

Jay Giri, MD

Interventional Cardiology
Penn Medicine

Frances Mae West, MD 
Pulmonary and Critical Care Medicine

Jefferson Health

EU Principal Investigators: 

Bernhard Gebauer, MD

Interventional Radiology

Charité University Hospital Berlin

Felix Mahfoud, MD 
Interventional Cardiology 

Saarland University Hospital Homburg



Finally, some RCT data in High-Risk PE!
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