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Acute massive 
and submassive 
pulmonary 
embolism 

Understanding the unmet need for 
advanced therapy in PE
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Objectives: 1) Understand the pathogenesis of pulmonary embolism 2) 
When to intervene with catheter directed thrombolysis vs. IV thrombolysis 
3) New treatment options for pulmonary emboli 
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Pulmonary Embolism (PE)
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High incidence 
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PE: A silent and fatal epidemic
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PE risk stratification
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Why treat intermediate risk PE 
patients aggressively?
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Adverse outcomes associated with 
RVD – 3x higher mortality if RV/LV ≥ 

0.9

7

―



Adverse outcomes associated with 
RVD – increased mortality risk
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Adverse outcomes associated with 
RVD

9

―



Adverse outcomes associated with RVD
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Adverse outcomes with unresolved 
RVD – 8x incidence of recurrent VTE 
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Figure: Cumulative incidence of recurrent venuous thromboembolism. RVD indicated right ventricular dysfunction. 



Standard PE therapy
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Rationale for thrombolysis in acute PE
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IV thrombolysis with tPA
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Meta-analysis suggests reduced risk of 
recurrent PE or death from 

thrombolysis compared with heparin
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Meta-analysis suggested thrombolysis 
was associated with lower mortality for 

intermediate-risk PE, recurrent PE

16

―



IV thrombolysis reduced the risk 
of hemodynamic collapse
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Tenecteplase
(n=506)

Placebo
(n=499)

P value



But the benefit of lysis came at the cost 
of major bleeds (including ICH)
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Tenecteplase
(n=506)

Placebo
(n=499)

P value



Adoption of IV thrombolysis hampered 
by elevated risk of severe bleeds
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IV thrombolysis—limited drug delivery 
to thrombus 
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Catheter-based thrombolysis
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EkoSonic® Endovascular System



Review of the clinical evidence for 
EKOS® for the treatment of PE
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ULTIMA study compared EKOS® to 
heparin in intermediate risk PE therapy
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RCT compared EKOS® to heparin for 
the treatment of intermediate risk PE

Patients: Acute PE with RV/LV ≥ 1.0
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ULTIMA Trial
Measuring RV/LV Ratio
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Greater RVD reduction with EKOS®

with tPA + heparin than with heparin 
alone 
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1.28

.99

1.20 1.17

0.30
0.35

0.24



More improved echo findings from 
EKOS® with tPA + heparin than 

heparin alone 
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SYSTOLIC RV DYSFUNCTION SIGNIFICANTLY IMPROVED

EKOS® with tPA + Heparin Heparin



No statistical difference in safety 
outcomes with EKOS® with 

tPA + Heparin than Heparin alone
No Deaths Or Significant Bleeding Complications
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ULTIMA study
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SEATTLE II examined EKOS® benefit in a clinical trial 
setting in the US



The SEATTLE II Study
Endpoints
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The SEATTLE II Study
Patient characteristics and treatment details
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Reduced RV/LV ratio and Modified 
Miller Score at 48 hours post-EKOS®
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1.55

1.13

22.5

15.8
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Reduced pulmonary artery pressure immediately 
post-procedure

51.4

37.5 36.9



Zero cases of intracranial hemorrhage 
reported in the study
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Zero cases of intracranial hemorrhage 
reported in the study

Minimized Risk of Intracranial hemorrhage
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SEATTLE II study
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Early study showed safer and more 
effective lysis with EKOS® than CDT
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Single center experience showed CTA 
evidence of RVD resolution with EKOS®
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Single center experience showed 
CTA evidence of RVD resolution

Case Study 1

RV = 54.0 mm
LV = 32.9 mm

RV = 46.7 mm
LV = 42.5 mm



Single-center experience showed 
CTA evidence of RVD resolution

Case Study 2
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RV = 55.3 mm
LV = 39.6 mm

RV = 50.9 mm 
LV = 55.7 mm
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Largest US single-center EKOS®

registry reported minimal risk of 
adverse events
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EKOS® PE treatment showed shorter 
length of stay, more favorable long-

term mortality compared to anti-
coagulation alone
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Single-center study showed 
significant reduction in PA pressure, 

RV/LV ratio using EKOS®
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Summary—1 OF 2
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Questions? 

BTG confidential │ References…


