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Lungs Receive 100% of Circulation

4Chatterjee, et al.  JAMA 2014
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Chatterjee, et al.  JAMA 2014
6Chatterjee, et al.  JAMA 2014

Net clinical benefit 0.81% (0.65%-1.01%)
Net clinical benefit for intermediate risk-PE 0.62% (0.57%-
0.67%)
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Major Bleeding in Prospective CDL Trials

Giri et al, Circulation, 2019 8

ICH in Prospective CDL Trials

Giri et al, Circulation, 2019
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Half-Dose Thrombolysis: MOPETT
Patient Selection
w Adult patients with 

”moderate” PE
• >70% thrombus in 2+ lobar or 

main PA
• High-probability V/Q mismatch 

in 2+ lobes

Treatment
w UFH or LMWH
w “Safe dose” tPA: 50mg over 

2 hours (0.5mg/kg if wgt <50 
kg)

Am J Cardiol 2013;111:273-277

Criticisms
w Trial not registered, not blinded

w “Moderate” PE definition 
radiographic, not clinical

w PHTN and bleeding outcomes 
diverge greatly from other 
studies
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Half-Dose Thrombolysis: China VTE Study

Chest 2010;137:254-262

Patient Selection
w Adult patients with acute PE

• Hemodynamic instability
• Radiographically “massive” (2+ lobes obstructed)

Treatment
w tPA 50 or 100mg (randomized) x2hr
w LMWHà warfarin following tPA infusion

Outcome
• Change in RV function 

(echo)
• Change in lung perfusion 

(V/Q)
• Change in pulmonary 

artery obstruction (CTPA)

Slide Courtesy: Geoff Barnes, MD 12

Half-Dose Thrombolysis: China VTE Study

Chest 2010;137:254-262 Slide Courtesy: Geoff Barnes, MD
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BIG QUESTION
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1. Systemic Thrombolytics

2. Surg Embo/Catheter Based Tx

3. ECMO for Salvage Therapy….

“…no clinical benefit unless combined with 

surgical embolectomy…”  

High Risk PE Tx Guidelines

Courtesy: Josh Goldberg, MD
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Systemic Lysis In Massive PE RCT

8 patients!!!
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Mortality: 28.5%
Major Bleeding: 10%+

ICH: 4%+

17 18

PERT 
Consortium 

Registry 
(n=5790)

Low-risk PE
No evidence of RV strain or 

abnormal biomarkers
Or insufficient data to risk stratify

(n=1372)

Intermediate-risk 
PE

(n=2976)

High-risk PE
(n=1442)

Catastrophic PE: High-risk PE 
with hemodynamic collapse

(n=197)

High-risk PE without 
hemodynamic collapse 

(n=1245)

Analysis
In-hospital Mortality
 In-hospital Major 

Bleeding

Analysis
In-hospital Mortality
 In-hospital Major 

Bleeding

Study Design

Kobayashi et al, JACC 2024
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High-Risk vs. Intermediate-Risk Management
Factor Intermediate-

Risk
High-Risk p-value

N 2976 1442

ECMO (n, %) 13 (0.4%) 86 (6.0%) <0.001

Surgical Embolectomy (n, %) 38 (1.3%) 40 (2.8%) <0.001

All catheter-based therapies (n, %) 784 (26.4%) 359 (25.0%) 0.32

Catheter-based embolectomy (n,%) 321 (10.8%) 152 (10.5%) 0.8

US assisted CDL (n, %) 361 (12.1%) 170 (11.8%) 0.74

Non-US assisted CDL (n, %) 61 (2.0%) 21 (1.5%) 0.17

Mechanical fragmentation (n, %) 6 (0.2%) 1 (0.1%) 0.3

Systemic thrombolytics (n, %) 83 (2.8%) 189 (13.1%) <0.001

Overall advanced therapies usage 899 (30.2%) 602 (41.9%) <0.001

Kobayashi et al, JACC 2024
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Systemic Thrombolysis as Ideal Therapy?
w Efficacy Unknown

w Safety Concerns

w Utilization is Poor

21

High Risk PE patients - Paradigm Shift

First Question:

Should I institute 
emergent 

mechanical 
circulatory support?

1) No life-threatening 
comorbids

2) Reasonable Age 
(<80)

3) Escalating 
Pressors or In-
Hospital Arrest
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Extracorporeal membrane oxygenation
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Bridge to Definitive Therapy
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“Stable” Massive Options
w Take to Cath Lab

w MCS on stand-by

w Choose between CDL and Embolectomy Based on 
Bleeding Risk, Experience, Anatomy
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Invert The Guidelines

1.ECMO/CPB

2.Catheter-Based Tx

3.Surgical Embo

4. Systemic Thrombolytics 
 …if all else fails

Courtesy: Josh Goldberg, MD
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PERSEVERE: RCT of FlowTriever vs. standard of care in high-risk PE

FlowTriever Arm SOC Arm

Designed to compare outcomes following large-bore 
mechanical thrombectomy vs. current standard of 
care* and inform future treatment guidelines for high-
risk PE

Acute High-Risk PE

200 Patients Randomized 1:1 All-cause mortality
Cardiac arrest with loss of 
consciousness requiring CPR
Bailout to an alternate therapeutic 
strategy
Major bleeding§

Persistent need for ECMO

Composite Primary Endpoint 
Through the earlier of initial hospital 
discharge or 7 days:

Patients followed for 3 months


