
Pulmonary Embolism
Risk Stratification & Eligible Patients



Typically Overlooked

Traditional risk stratification weighs mortality vs. thrombolytic bleeding risk, 
ignoring other predictors of adverse events
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Anticoagulation Only
All-cause mortality at 30 days1-4

6% - 15% in Submassive patients

25% - 50% in Massive patients

Thrombolytics
Major Bleeding

9% - 22% major bleeding6,7

1.5% - 3% intracranial hemorrhage (ICH)6,8

Newer
lytic-free

tools

Other 
predictors 

of AEs

Long-term 
impacts

of PE



Risk stratification for acute PE as part of the ESC guidelines
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ESC guidelines from 2019 recommends catheter-directed treatment 
in certain patient groups
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High-risk PE

Percutaneous catheter-directed treatment 
should be considered for patients with 
high-risk PE, in whom thrombolysis is 

contraindicated or has failed.

Intermediate-high 
risk PE

As an alternative to rescue thrombolytic 
therapy, surgical embolectomy or 

percutaneous catheter-directed treatment 
should be considered for patients with 

hemodynamic deterioration on 
anticoagulation treatment.



The clinical consensus statement specifies treatment failure as failure with 
deterioration and failure with lack of improvement
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Figure 1. Treatment efficacy of acute pulmonary embolism. CPR: cardiopulmonary resuscitation; ECMO: extracorporeal 
membrane oxygenation; HR: heart rate; RR: respiratory rate; Sat: saturation; SBP: systolic blood pressure

GOAL: describe the currently available CDT approaches in PE patients and standardise patient selection, 
the timing and technique of the procedure itself

1. EuroIntervention 2022;18:e623-e638. DOI: 10.4244/EIJ-D-22-00246

The consensus paper now defines treatment failure also due to lack of improvement,
after specific time windows

Risk Group Time window to treatment escalation

High-risk PE

No hemodynamic 
improvement

is achieved
2-4 hours after the 

completion of
full-dose thrombolysis 

No hemodynamic 
improvement is 

achieved immediately 
after the completion of 
the local thrombolysis 

infusion

Intermediate-
High-risk PE

Compromised vital signs are not alleviated 
after 24-48 hours 

of therapeutic-dose anticoagulation

Lack of improvement



The German DGK consensus paper takes the bleeding risk into the decision 
and recommends thrombectomy in case of a high bleeding risk 
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IV-T: intra venous/systemic thrombolysis
CDT: catheter directed thrombolysis
C-TE: catheter based thrombectomy (INARI) 

Ghanem, A., Andrassy, M., Dürschmied, D. et al. Interventionelle Therapie und multidisziplinäre Managementstrategien
für die akute Lungenembolie. Kardiologie 17, 141–159 (2023). https://doi.org/10.1007/s12181-023-00610-7



Use of Mechanical Thrombectomy based on the ESC Guidelines 20191, ESC 
Consensus Statement 20222 and DGK consensus statement 20233
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Is the risk stratification within the current guidelines able to 
define all patients with a high mortality risk? 
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Stages of Cardiogenic Shock in PE

Slide as presented by Dr Catalin Toma at MADRID ACCIS – 2023 congress (Acute Cardiac Care, Interventions & Support) on June 16th 2023: ‘Data and lessons from the FLASH project. Is the paradigm of severe PE management changing?’



Are we able to exactly define the bleeding risk of our patients?
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• History of haemorrhagic stroke or 
stroke of unknown origin 

• lschaemic stroke in previous 6 
months 

• Central nervous system neoplasm 

• Major trauma, surgery, or head injury 
in previous 3 weeks 

• Bleeding diathesis 

• Active bleeding 

R
el

at
iv

e

• Transient ischaemic attack in previous 
6 months 

• Oral anticoagulation 

• Pregnancy or first postpartum week 

• Non-compressible puncture sites 

• Traumatic resuscitation 

• Use of ECMO 

• Advanced liver disease 

• Infective endocarditis 

• Active peptic ulcer 

• Refractory hypertension (systolic BP 
>180 mmHg) 



Different sources seem to have different opinions 
on contraindications to thrombolytics 

10



11

1. Becattini et al. Multidetector computed tomography for acute pulmonary embolism: diagnosis and risk stratification in a single test. European Heart Journal (2011)
2. Schoepf et al. Right ventricular enlargement on chest computed tomography: a predictor of early death in acute pulmonary embolism. Circulation. 2004
3. George et al. A retrospective analysis of catheter-based thrombolytic therapy for acute submassive and massive pulmonary embolism. Vascular Medicine. 2015, Vol. 20(2) 122–130
4. George et al. Computed tomography and echocardiography in patients with acute pulmonary embolism part 2:prognostic value. J Thorac Imaging 2014;29:W7-W12
5. Konstantindes et al. 2019 ESC Guidelines for the diagnosis and management of acute pulmonary embolism developed in collaboration with the European Respiratory Society (ERS)

Image: FLARE IDE Study: (Tu et al. 2019)

≥0.9 Independent predictor of death, 
hemodynamic collapse1,2,3.

ESC Guidelines recommend RV/LV ratio measured for all acute PE patients (2019)5

+0.1 For every 0.1 increase in RV/LV ratio, 
the odds ratio for death is 1.144

RV/LV ratio is an independent predictor of death and hemodynamic collapse



Large & central clot burden are significant predictors 
of adverse events and easily assessed on CT
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Clot size and location are not included in any traditional risk stratification tool

Large Clot Burden1

>17X 
Risk of 6-month
all-cause mortality

+ 2.4X risk of AEs*

Systemic review & meta-analysis, N=260

Central Clot2

>2X 
Risk of PE-related 
mortality

10-year Registry (2004-2013)
Average 34-month follow-up, N=530

Large and Central Clot Location



Concomitant DVT is common and increases the mortality risk

50-65%
Of patients with 
PE also have 
proximal DVT1-3

>4X
Risk of 90-day
PE-related mortality
in PE patients with 
proximal DVT4

>4X
Risk of 90-day 
recurrent VTE
in PE patients with 
proximal DVT4
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Diagnosing DVT during PE treatment may reduce PE-related mortality, and 
prompt timely prevention of post-thrombotic syndrome (PTS) symptoms.1



1. Porcaro et al. Submassive Pulmonary Embolism: Are We Falsely Reassured by Normotension? ACC 2019. Poster Session Abstract, Presentation number:1007-15
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Normotensive PE patients are often sicker than they appear
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Our current definition 
and risk stratification 
tools may not be 
sufficient to identify 
these [patients at risk 
of hemodynamic  
decompensation] with 
Submassive PE.”2

~40%
of normotensive PE patients are 

in cardiogenic shock
(low CI)*

Porcaro, et al1; Khandhar, et al.2

~20%
of PE patients with sPESI=0
are in cardiogenic shock**

FLASH Registry Analysis3

* Low CI defined as <1.8 L/min/m2                      ** Low CI defined as <2.0 L/min/m2

“



Heart rate predicts mortality in acute symptomatic PE

15

CHEST. 2022 Feb;161(2):524-534. 



Venous Lactate improves the prediction of 
adverse outcomes in normotensive PE
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Vanni, et al. Ann Emerg Med. 2013 Mar;61(3):330-8. 



A new composite shock score helps to predict normotensive shock 
in Intermediate-risk pulmonary embolism 

Bangalore S, Horowitz JM, Beam D, Jaber WA, Khandhar S, Toma C, Weinberg MD, Mina B. Prevalence and Predictors of Cardiogenic Shock in Intermediate-Risk 
Pulmonary Embolism: Insights From the FLASH Registry. JACC Cardiovasc Interv. 2023 Apr 24;16(8):958-972. doi: 10.1016/j.jcin.2023.02.004. PMID: 37100559. 
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A modern PE treatment plan considers major predictors of adverse events
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Confirmed PE with one or more of the following:

Anticoagulation

* Defined as: RV/LV > 0.9 1,2,3, RV hypokinesis on ECHO4,22, or elevated cardiac Biomarkers21

Medical Treatment Candidate

• Consider Thrombolysis

• Admit to ICU and monitor
for hemodynamic changes

Mechanical thrombectomy 
candidate

RV 
Dysfunction*

Large, Central 
thrombus

Concomitant 
DVTOR OR

Sub-segmental thrombus Central or Segmental thrombus

Normotensive patients may 
be sicker than they appear:

Consider lactate, cardiac 
index, AKI, and HR.
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INTENDED PURPOSE

The FlowTriever Retrieval/Aspiration System’s intended purpose is for use in the peripheral 
vasculature and pulmonary arteries for the treatment of intermediate- and high-risk pulmonary 
embolism in patients 18 years or older deemed medically suitable for mechanical thrombectomy.

Indications, Contraindications, warnings, and instructions for use can be found in the product 
labeling supplied with each device.

Caution: Federal (USA) law restricts this device to sale by or on the order of a physician.

All trademarks are property of their respective owners.

Inari Medical, Inc. headquarters: 6001 Oak Canyon, Suite 100 | Irvine CA 92618

Inari Medical Europe GmbH, a subsidiary of Inari Medical, Inc. | Messeplatz 10 | 4058 Basel, 
Switzerland
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