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Outline
• What is PERT?

• Origins, Purpose, Operation, and Structure

• Function and Approach

• Goals

• Quality Assurance Database

• Long-term Follow-up



WWYD?
• 45 year old female comes to the ER with chest pain and shortness of 

breath.  

• She has had a prior DVT for which she received coumadin for a year.  

• She stopped her blood thinner 3 months ago.

• Elective ankle surgery 2 weeks ago.

• HR 115

• BP 90/60 

• O2 sat 94% on Non Re-breather



WWYD?
• Echo shows dilated 

right ventricle

• BNP 1200

• Troponin 1.2

http://www.google.com/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&docid=YiAdvEmxk7uklM&tbnid=sCsQjzaTXBfLIM:&ved=0CAUQjRw&url=http://en.wikipedia.org/wiki/Pulmonary_embolism&ei=wFKQUeXXDKTM0wGt14G4Cg&bvm=bv.46340616,d.dmQ&psig=AFQjCNGWbBobF4_YDDPBBivqk_maWIJL9A&ust=1368499261648439


WWYD?

• What now?

• Who makes the decision?

• How do they make the 
decision?

• Will the best treatment plan 
be offered to this patient?

http://www.google.com/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&docid=YiAdvEmxk7uklM&tbnid=sCsQjzaTXBfLIM:&ved=0CAUQjRw&url=http://en.wikipedia.org/wiki/Pulmonary_embolism&ei=wFKQUeXXDKTM0wGt14G4Cg&bvm=bv.46340616,d.dmQ&psig=AFQjCNGWbBobF4_YDDPBBivqk_maWIJL9A&ust=1368499261648439


Treatment?
• Admitted to hospitalist

– Pulmonary Critical Care Consult
• Consider systemic TPA

– 2/3 of TPA withheld in appropriate patients due to concerns of bleeding risk

• Therapeutic anticoagulation

– CT Surgery Consult
• Is there a role for embolectomy?

– Vascular Surgery Consult
• Is there a role for catheter directed TPA? Thrombectomy?
• What is the source of the VTE



Treatment?

• 6 notes in the computer

• No centralized discussion amongst doctors to 
determine the best treatment for this patient

• Is this the optimal solution for our patient?



Other Systems
In Hospitall



Other Systems

In Hospitall

THIS IS CHAOS
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Origins and Purpose
• USA: 100,000 PE deaths yearly

• Third most common cause of Cardiovascular Death

• Variability in treatment strategies particularly in 

submassive or massive PE. 
• Paucity of robust clinical trials.

• Varied clinical guidelines 

• 1. European Society of Cardiology (ESC), 8

• 2. American Heart Association, 9

• 3. American College of Chest Physicians. 10

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC9507552/#JR220025-8
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC9507552/#JR220025-9
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC9507552/#JR220025-10
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Origins and Purpose
• To develop more effective and streamlined treatment strategies for PE

• Using lessons from:

• 1. The multidisciplinary approach that is central to the working of 

tumor boards 11

• 2. STEMI or Heart Team in cardiology 12

• 3. Rapid Response 13 - prompt and focused delivery of critical care 
services

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC9507552/#JR220025-11
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC9507552/#JR220025-12
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC9507552/#JR220025-13
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What is PERT?
• The Pulmonary Embolism Response Team (PERT) is an 

institutionally-based multidisciplinary team 
1. Rapidly assess and provide treatment for patients with acute 

pulmonary embolism (PE). 

2. Formal mechanism to execute a full range of medical, endovascular, 
and surgical therapies.

3. Provides appropriate multidisciplinary follow-up of patients.
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Origins and Purpose
• 2012, Dr. Kenneth Rosenfield at Massachusetts General Hospital (MGH) 

created the pulmonary embolism response team (PERT). 

• Physicians across a range of relevant medical specialties who could 

meet expeditiously as a group and individualize a thoughtful, 

coordinated, and comprehensive treatment plan for PE patients. 

• Currently there are > 100 institutions in the United States with PERTs.

• PERT Consortium established in 2015 in Boston

• Members from over 40 institutions with established or planned PERT

• This body was created to advance the diagnosis, treatment, and 

outcomes of patients with PE throughout the world.
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Operation and Structure



“Institutionally-based”

Composition depends on:

- Resources

- Expertise

- Experience

- Availability of 

personnel

- Local practice patterns
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The PERT Follow-Up Clinic
• PE recurrence risk 8% at 6 mos

• Monitor for continued resolution of PE symptoms
• Investigate new symptoms suggestive of VTE

• CTEPH – Chronic Thromboembolic Pulmonary Hypertension
• May affect up to 5% of PE patients
• Persistent/progressive dyspnea esp 3mos – 2 year
• Low threshold to repeat CTA/VQ if VTE/CTEPH suspected

• If UNPROVOKED VTE: search for underlying cause
• Malignancy
• Inherited coagulation disorder



PE Response Team (PERT) at Sentara
In Hospital

Pulmonary Medicine

Vascular Surgery

Admitting Physician



73 year old man with chest pain and shortness 
of breath

• Admission testing included:
– CBC/BMP
– CT scan
– Pro BNP
– Troponin
– PT/INR
– Echo



Results

• Echo demonstrated large RV

– Paradoxical motion of septum

– Estimated PA pressures of 55

• Pro BNP 526

• CTA Chest:
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PERT in action
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BOVA
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PESI
• Pulmonary Embolism Severity Index
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PERT in action



Multidisciplinary Discussion
• Risks and benefits of TPA at 73 years old
• Thrombus burden and classification of his PE

– 100 mg TPA systemic
– 50 mg TPA systemic
– Low dose catheter directed TPA or percutaneous 

thrombectomy
– Open embolectomy
– Systemic anticoagulation and supportive care



How was this case handled
• Pt was started on therapeutic heparin

• Catheter directed therapy to the bilateral PE 

– Low Dose TPA given his age of >70.

• LE Duplex and IVC duplex showed a L femoral 
and iliac DVT

– No symptoms so no surgical therapy







SWAN

EKOS

EKOS



POD #1

• TPA administered at 1mg/hr/catheter

• Low dose heparin in each sheath

• Swan PA pressures monitored until resolution of PA 
hypertension

• Fibrinogen, PTT, CBC  and hemodynamics monitored for 
signs/symptoms of bleeding



Post Op Care
• Discharge planning

– Plan for 12 months of anticoagulation

– Compression stockings 30-40mmHg for two years

– 72 hour echo to look for resolution of right heart strain

– 3 month follow up appt. to assess for resolution of 
right heart strain and symptoms of post thrombotic 
syndrome (CTEPH)



So How Do We Get There?
• Step one

– Prompt Identification of Disease

• Step two

– Risk Stratification

• Step three

– Develop a Patient and Disease Specific Plan
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Outcomes Following Introduction a PERT Program

• Mission of Consortium: advance the 

diagnosis, treatment, and outcomes of patients with 

PE throughout the world.

• Large, prospective database is currently being collected

• Analysis of database --> Quality assurance

• Does PERT result in improved PE management?

• Does PERT result in improved clinical outcomes?
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Chaudhury et al at 
Cleveland Clinic 

• Retrospective cohort analysis 2019

• 18 mos pre and post PERT

• 700: 300/400 patients

• PERT era:

• Shorter time to thx anticoag: 12.6 vs. 

16.3 hours

• Less major bleeding: 8.3 vs. 17%

• Fewer IVCF: 16.1 vs. 24.6%)

• Lower 30-day mortality: 10 vs. 5.3%
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• PERT was activated and 

managed care in (57 [15%]) of 

the 378 patients in the PERT 

era. 

• Better interpretation: not 

PERT activation that improved 

outcomes, but rather better 

education and thus improved 

management of patients with 

PE among providers in that 

institution.

Olin
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Outcomes Following Introduction a PERT Program

• Rosovsky et al, MGH 2019- Retrospective cohort pre/post PERT, 2006–2012–16

• PERT era more likely to receive CDT (14 vs. 1%)

• No differences in mortality or major bleeding.

• Carroll et al, Harvard 2020 – R/C pre/post PERT 2012-15-2018

• PERT era increased risk stratification (using biomarkers and ECHO) and CDT

• No difference in PE-related mortality

• Similar to Chaudhury et al's experience, only 14.2% of PE patients in the PERT 
era were actually evaluated by the PERT.

• While having a PERT is associated with improved delivery of care, not enough 
evidence to conclude activation of a PERT results in improved clinical outcomes.
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Does everyone need a PERT?
• Yes, because it’s 

fancy.

• I like all the meetings.

• Two (or more) (smart) 
heads are better than 
one.

• No, we are already 
doing all the things.

• I literally cannot 
attend another 
meeting.

• A fool with a tool is 
still a fool.
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In Conclusion…
• PERT Consortium: to advance the diagnosis, treatment, and outcomes of patients 

with PE.

• Evidence demonstrates that the PERT model improves delivery and standardization 
of care of PE patients, particularly those patients with massive and submassive PE.

o Both acutely and in follow up for continuity of care

• It is not yet clear whether PERTs improve clinical outcomes.

• A large prospective database is currently being compiled by the PERT Consortium.

• Data Analysis will likely further delineate the role of PERTs in the management of 
intermediate-to-high risk PE patients and help determine in which PE patients 
activation of a PERT may improve clinical outcomes.
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