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Learning Objectives

At the end of this session, participants should be able to...

Articulate the burden
of Pulmonary
Embolism.

Explain what a PERT
Team is and understand
the basics for how to
implement within their
organization.

Verbalize the treatment
options for patients
presenting with massive
or submassive
pulmonary embolism.
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Epidemiology: Pulmonary Embolism & VTE

900,000

900,000 cases of DVT/PE
in the U.S. annually

33% will have a reoccurrence
within 10 years

RD Pulmonary Embolism is the 3rd leading
3 cause of cardiovascular mortality

#"—* * 60,000-100,000 US deaths annually

Jf 10-30% will die within one month of diagnosis
Sudden death is first symptom in 25% of patients
3.0-4.5% present hypotensive but treatment varies widely

Deep Vein Thrombosis (DVT) results in long
term complications in % to % of the patients

Source: CDC 2020. Data and Statistics on Venous Thromboembolism: https://www.cdc.gov/ncbddd/dvt/data.html
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Risk Stratification

Low risk Intermediate Risk High Risk
(Submassive) (Massive)

* Normotensive g
* Low risk per Pulmonary .
Embolism Severity Index (PESI) or

c

2 Simplified Pulmonary Embolism

-g Index (sPESI) .
2 « Normal Biomarkers C
()

o

PESI class llI-IV

SPESI> 1

Echo or CT evidence of RV
strain

Positive troponin

Elevated B-type natriuretic
peptide or N-terminal B-type
natriuretic peptide

Source: ACC. Management of PE: https://www.acc.org/latest-in-cardiology/articles/2020/01/27/07/42/management-of-pe
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Hypotension (systolic BP<90
mmHg for > 15 min, drop in
systolic BP of 240 mmHg
Thrombus in transit
Syncope

Cardiac arrest
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Treatment Options

Anticoagulation: . .
Syst Th bol
Immediate and Long-term ystemic Thrombolysis
Mechanical - Treatment Caval Interruption
Hemodynamic Support Options (IVC filters)
Surgical Embolectomy Catheter Directed Therapy

— Catheter Directed Thrombolysis

— Catheter Based Embolectomy

— Catheter Based Thrombus Maceration
— Rheolytic Thrombectomy

— Large and Small Bore Embolectomy
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Catheter Directed Treatment Options

Catheter directed thrombolysis

Ultrasound assisted thrombolysis

Suction Thrombectomy

©®
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PERT Teams

Multi-disciplinary

— Cardiology, emergency medicine, interventional radiology,
cardiothoracic surgery, pulmonary critical care, hematology

©

Rapid response similar to Stroke or STEMI alerts

AN

Efficiently mobilizes resources

Collect and analyze outcomes

B @
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PERT Algorithms: Pert Consortium

PER | — Diagnosis Algorithm
—CONSORTIUM™
-YES ; Stable "}"i'.\"{‘{:i_';‘:';'I: - -NO- " ‘
v
Low/Intermediate**
POSITIVE NEGATIVE
\J
[ . — s>
NEGATNE
l NEGATIVE
' v \ 4
Evaluate for Refer to PE Treatment Evalt;:;::i? et
A :the: . + ?l:i!‘“::‘:; Perform Imaging for PE
s - When Possible

https://journals.sagepub.com/doi/pdf/10.1177/1076029619853037
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*Anticoagulation should be initiated even prior
to the confirmed diagnosis when suspicion is
high and bleeding risk is low, especially if
testing might be delayed

**For patients with low pre-test probability of
PE, the PERC Rule may be used to identify
patients for whom no testing is indicated

Legend:

PE: Pulmonary embolism

TTE: Transthoracic echocardiogram

LE: Lower extremity

CTA: Computed tomography angiography
V/Q Scan: Ventilation/perfusion scintigraphy
PERC: Pulmonary embolism rule-out criteria

€5 HEALTHTRUST



PERT Algorithms: MD Anderson

THE WHIVERSITY OF TERAS

vbandeson Pulmonary Embolism Response Team (PERT)

Making Cancer Histary

Page 2 of 9

Dsclaimer: This algorithm has been developed for MD Anderson using a multidisciplinary approach considering circumstances particular to MD Anderson's specific patiemt population, services and structure,
and clinical mformation. This is nat intended fo replace the independent medical or professional judgment of physicians or other health care providers in the context of individual clinical circumstances to

determine a patient's care. This algorithm showld not be used to treat pregnant women.
Yes Retrievable
IVC filter’

INITIAL EVALUATION - INTERMEDIATE RISK TREATMENT

PERT First Responder' contacted for patient with

Pulmonary Embolism (PE) and Intermediate Risk™ R ] 7
« Notify Primary Team if not already aware of PE 3 » Transter to telemetry chporary
y Primary ¥ Low-Intermediate” —p| o (monitored bed) contraindication to
Risk PE « Observe nticoagulant No Parmanent
Yes IVC filter
(+Onder NT-proBNP (if not done yct)\ High-Intermediate’ « Transfer to ICU
» Order Troponin T (if not done yet) g Risk PE — Observe PERT virtual meeting
+ Request routine 2D-ECHO (if not ! e considerations:
done yet)’ a8 « Life expectancy and
Contraindication .
» Type and screen : < o Performance Status
+ EKG 12-Lead (portable) {o auticoagulation? 5|« Mechanical
thrombectomy

« Ultrasound of leg or venous doppler
bilaterally as clinically indicated (if
\_ not done yet) )

No

!

(Slart IV unfractionated heparin®

High-Intermediate’

Risk PE ]

Low-Intermediate’ |
Risk PE

("« Continue IV heparin
« Transfer to ICU
\* Observe

f. Change to low molecular
weight heparin’

« Transfer to telemetry
bed (monitored bed)

« Low dose catheter
directed thrombolysis
« IVC filter

v

Follow-up as

-~

clinically indicated

\» Observe

* Criteria to consider for placement of a retrievable filter
 If temporary limited time (less than or equal to 2-3 months) of contraindication to anticoagulants, place a retrievable IVC filter
« Greater than 6 months survival expected
# Performance Status less than or equal o |

“ Refer to Adult Heparin Infusion order set

"See Appendix D: Low Molecular Weight Hepann (LMWH) Regimens for Treatment of Cancer Associated Thrombosis

"PERT First Responder: On-Call fellow/trainee and attending provider
“See Appendix A: Critena for After Hours STAT 2D-ECHO

*8ee Appendix B: Classification of Pulmonary Embolism

'Sm: Appendix C: Contraindications to Anticoagulation Therapy

Department of Clinical Effectiveness V2

Copyright 2019 The University of Texas MD Anderson Cancer Center Approved by The Executive Commitiee of the Medical Stafl on 12/18/2018

https://https://www.mdanderson.org/content/dam/mdanderson/documents/for-physicians/algorithms/clinical-

management/clin-management-pert-web-algorithm.pdf
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PERT Algorithms: Mercy St. Louis

PE confirmed | Mercy PE Guidelines/PE Response Team

PERT (PE Response Team) Activation:
Call ICU Fellow 251-18315

ECMO evaluation: 251-ARDS

PE Vascular Attending on call:
Rapid Access 19861

1 SBP = 90 x 15 min, fall in SBP > 40mmHg from
baszline, Inotropic requirements, profound
bradycardia, signs of decreased end organ perfusion.

Intermediate Risk |

!

Z Risk stratification — sPES| (1 point for each of the
following):
- - Age = BO years, History of cancer, History of

BNP, Troponin

Systemic B EKG? Non ICU cardiopulmonary d!sease, Fulse > 11_U,fmin, sBP
Thrombolysis ald"it < 100 mmHg, Arterial oxygen saturation < 90%.
Positive Anticoagulation ¥ Low risk = 0 points.

contraindicated Pulmonary Consult v High risk = 1 points.
Activate PERT & admit to ICU c"l';:':: :;"" 3 Risk_stratification - RV sanf rdial
Pulmonary consult miury:
e ECHO: RW/LV > 0.9, RV systalic dysfunction, CTA

chest RV/LV > 0.9, Trop T > 0.1 ng/ml, Trop | >

0.4 ng/ml, BNP = 30 pg/ml, NT-preBNP = 500
Stat ECHOR Intermediate/ pe/ml, EKG RBBE (new or incomplete],
Low Risk PE Anteroseptal T inversion, Anteroseptal ST
RV No elavation or depression.
. If STAT ECHO btained th smi
Yes to ICU.
¥ v ll & to thr
Intermediate/High Risk Non ICU Admit +  Absolute: prior hemorrhagic CVA; ischemic CVA
s b PE A . | . within & months; CNS neoplasm; major trauma,
Zubmassive nticoagulation head trauma or major surgery within 3 weeks;
Pulm Consult Gl bleeding within 1 month; active bleeding.
e - Relative: Uncontrolled BP > 200/110, TIA within
(=] months, oral anticoagulation, non
Anticoagulation compressible puncture, traumatic resuscitatian,
advanced liver disease, infective endocarditis,
Heparin drip active peptic ulcer, pregnancy, postpartum
H state within 1 week, cancer at age > 75 years.
". 5 For patients at high risk for hemodynamic
— decompensation. Discuss with PE team.
Con er
Thrombolysis vs COT*

Source: Add source of your data here in size 11 font.
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Case Study

=

69-year-old female patient with a past medical history significant only for hypertension and
hyperlipidemia who presented with 2 days of progressively worsening shortness of breath
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Case Study

=

69-year-old female patient with a past medical history significant only for hypertension and

hyperlipidemia who presented with 2 days of progressively worsening shortness of breath

PRE-PROCEDURE
HR-105; BP-98/88; Sp0,-89% on 12L NRB; Right PA Pressure-42/15 mmHg (Mean-26 mmHg)
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Case Study

69-year-old female patient with a past medical history significant only for hypertension and
- hyperlipidemia who presented with 2 days of progressively worsening shortness of breath

PRE-PROCEDURE POST-PROCEDURE

HR-105; BP-98/88; Sp0,-89% on 12L HR-91; BP-128/94; Sp02-97% on 3L
NRB; Right PA Pressure-42/15 mmHg NC; Right PA Pressure-28/10 mm Hg
(Mean-26 mmHg) (Mean 17 mmHg)
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