
St. Louis Shock Symposium 2021

Pulmonary Embolism Response Team 
(PERT)

Concept, Inception, & Development

Pavan K. Kavali, MD
Assistant Professor of Radiology and Surgery

Mallinckrodt Institute of Radiology
Washington University School of Medicine

November 21, 2021



St. Louis Shock Symposium 2021

Disclosures
q I have no disclosures



St. Louis Shock Symposium 2021

Case Presentation

• 65 year old male with no significant PMH presenting with 
shortness of breath

• Cough, congestion, dyspnea x 1 week
• COVID-19 negative (no vax)

• VS: 124/72, HR 105, spO2 90%, 98.3F

• proBNP - >11K, trop I hs - 83

• Admitted to the hospital for CHF workup

• Echo revealed large, mobile echogenic mass
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Case Presentation – CT PE



St. Louis Shock Symposium 2021

Case Presentation – CT PE
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Acute Pulmonary Embolism

q Life-threatening condition 

q Third leading cause of cardiovascular mortality in the US
q Most commonly from lower extremity DVT
q Evidence of DVT in > 50%

q Three Categories
q Low-Risk
q Sub-massive (intermediate risk)
q Massive (high risk)
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Acute PE Classification
Massive PE Submassive PE Minor/Nonmassive PE

High risk Moderate/intermediate risk Low risk
• Sustained hypotension (systolic BP <90 mmHg 

for ³15 min)
• Inotropic support
• Pulseless
• Persistent profound bradycardia (HR <40 bpm 

with signs or symptoms of shock)

• Systemically normotensive (systolic BP 
³90 mmHg)

• RV dysfunction
• Myocardial necrosis

• Systemically normotensive (systolic BP 
³90 mmHg)

• No RV dysfunction
• No myocardial necrosis

RV dysfunction
• RV/LV ratio > 0.9 or RV systolic dysfunction on echo
• RV/LV ratio > 0.9 on CT
• Elevation of BNP (>90 pg/mL)
• Elevation of NTpro-BNP (>500 pg/mL)
• ECG changes: 

• new complete or incomplete RBBB
• anteroseptal ST elevation or depression
• anteroseptal T-wave inversion

Jaff et al. Circulation 2011;123(16):1788-1830.
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Konstantinides et al, ESC Guidelines, E Heart Journal 2014

Spiral of Death 
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Risk Stratification

ESC Guidelines for Acute PE Eur Heart J 2014
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Pulmonary Embolism Response Team 

PERT
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q First PERT created at MGH in 2012

q National PERT consortium established in 2015 – 30 
institutions from across the country at the inaugural 
meeting

q International in its scope now

PERT History
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PERT Introduction

q Treatment paradigm little changed in the last 50 years

q most patients are treated with anticoagulation alone and few undergo 
systemic thrombolysis or surgical pulmonary thrombectomy

q New tools

q catheter-directed thrombolysis (EKOS, infusion catheters)
q percutaneous thromboaspiration (Inari FlowTriever, CAT12/Lightning, 

Angiovac)
q extracorporeal membrane oxygenation (ECMO)
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PERT Concept

q Goal – Multidisciplinary expert panel to avoid inconsistency and 
variability in treatment

q Despite new therapeutic options, mortality high in massive PE 
patients

q Develop thoughtful, coordinated, comprehensive treatment plan 
for each patient1

1. Rosovosky et al; Res Pract Thromb Haemost. 2019;3:315–330.
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PERT Protocol
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PERT @ MGH
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PERT MGH Initial Experience

q 30 months – 394 unique PERT activations

q Each successive 5 month period with 16% increase in number of 
activations

CHEST 2016 150384-393DOI: (10.1016/j.chest.2016.03.011) 
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Figure 1 

CHEST 2016 150384-393DOI: (10.1016/j.chest.2016.03.011) 
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Figure 2 

CHEST 2016 150384-393DOI: (10.1016/j.chest.2016.03.011) 
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PERT MGH Initial Experience - Treatment

q Most common treatment – anticoagulation alone
q 215/310 (69%) patients

q Catheter-directed thrombolysis in 28 (9%) patients

q systemic IV thrombolysis in 14 (5%) 

q surgical thrombectomy in 8 (3%) patients

q suction thrombectomy in 1 (0.3%) patient

q Three patients had both systemic and catheter-directed 
thrombolysis, 

q 35 (11%) patients underwent thrombolysis after PERT activation
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PERT Early Evidence at UH Cleveland



St. Louis Shock Symposium 2021

PERT Early Evidence at UH Cleveland

q Prospective study of 307 patients with CT confirmed PE

q PERT activated in 22.5% patients
q Activation associated with abnormal VS and RV strain

q Advanced therapy (systemic lytics, EKOS, thrombectomy devices 
etc) – significantly higher in the PERT cohort (35% vs 2%)

q PERT cohort with advanced therapy use, when compared to the 
no-PERT patients who could have qualified (PESI score of 2)

q significantly lower 30- and 90-day mortality and30-day readmission without 
difference in major bleed
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PERT Early Evidence at UH Cleveland
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PERT @ Barnes Jewish Hospital
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PERT Members @ BJH

q Emergency Department

q Pulmonary/Critical Care

q Cardio-Thoracic Surgery/ECMO 

q Interventional Radiology

q Vascular Surgery 

q Hematology

q Cardiology 
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PERT Collaboration

q 24/7 Consult service

q Specialists 
q Decide on a treatment plan and proceed along that pathway
q Survey published in JVIR in 2017 - endovascular physicians are more 

likely to use CDT than their medical colleagues (Taslakian B, Chawala D, 
Sista AK J Vasc Interv Radiol. 2017 Dec; 28(12):1693-1699.e2)

q MGH data – only 9% with CDT; 4% underwent surgical 
embolectomy

q Sometimes, consensus may differ from a particular 
physician’s opinion but change can occur over time
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Pulmonary Embolism Response Team (PERT) Activation – 9/1/2021

1. Submassive PE (any of the following criteria)
-- Troponin/BNP elevation
-- Right heart strain on Chest CT or Echocardiogram
-- sPESI score >0

2. Massive PE with contraindication to systemic lytics
-- Massive PE = Hemodynamically unstable PE

Call BJC Transfer Center (314-747-3251) for PERT consult
*Provide patient info, your name, smart phone #, and BJC/WU email

*IR on call odd days, vascular takes even days (switch at 7 AM)*

Activates multidisciplinary consult including Pulmonary/Critical Care, Interventional Radiology, Vascular surgery, Cardiothoracic 
Surgery, and Hematology

Please contact pert@wustl.edu with questions

1. Download Microsoft Teams onto smart phone if not already present
2. Open and login to Microsoft (MS) Teams mobile app (can join as a guest)

*You will receive a call/text to join the MS Teams PERT meeting in ~15 min after consult placed
*If you cannot download the MS Teams app – check your email and join PERT meeting by phone only

When to 
Activate PERT

How to 
Contact/Initiate 

PERT

How to join 
PERT meeting

PERT Development @ BJH
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PERT Process @ BJH
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Case Presentation – Pulmonary Angiography
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Case Presentation – Pulmonary Angiography
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Case Presentation – Intra-cardiac Echo
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Case Presentation – Intra-cardiac Echo
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Case Presentation – Intra-cardiac Echo
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PERT Long Term Vision

q Evaluate PE patients in a clinic 

q Collect data on demographics, diagnostics, treatments, and 
outcomes in an effort to address the gap in clinical 
experience in modern PE therapeutics

q Create an institutional registry (Redcap database) – clinical 
research and quality improvement efforts can be made 
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Thanks


