


Introduction

OBJECTIVE: Align all hospitals in Virginia with a standardized approach to
PE management to ensure consistency in care delivery.

GOALS:

* Adoption of Best Practices: Encouraging the use of evidence-based
protocols across all institutions.

* Interdisciplinary Collaboration: Emphasizing the importance of
communication between different specialties to provide holistic care.

* Data Collection and Sharing: Developing a statewide registry to track
outcomes, complications, and the effectiveness of different treatment
approaches.
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VHAC PULMONARY
EMBOLISM RESPONSE
TEAM (PERT) WORKGROUP

presents

Wl.’u

WEDNESDAY, APRIL 23, 2025
5:00-6:00 PM

© Topics of Discussion

PERT

Low-Dose Thrombolytics - When to use & selection

ROUND ABLE criteria

ECMO & RV Support Strategies - Identifying
transfer needs before thrombectomy

The PE Response Team (PERT) Workgroup under
VHAC is a multidisciplinary team focused on

X ) i . Chronic RV Strain vs. Acute RV Dysfunction - )

improving PE diagnosis, treatment, and L L . .

Distinguishing chronic pulmonary hypertension

outcomes. 1 [r— O I l

© Who Should Attend? )

Key Focus Areas:
® Low-Dose Thrombolytics - When and how to

([ ]
Doctors, PE Response Team Members, ICU/ED Staff,
use them. Cardiology & Pulmonology Specialist ee 1| l
ardiolo, ulmonolo; ecialists
ECMO & RV Support - Identifying patients gy gy >p

needing early transfer. @ o
Chronic vs. Acute RV Dysfunction - Why Join?

Differentiating pulmonary hypertension * Learn from real-world cases
- Erehange best pracices 3rd Wednesday of every even month at 8PM
Standardized PE Protgcols - Enhancing triage * Improve rapid response strategies Via Zoom'
and treatment strategies.
Collaboration Across Hospitals - Connecting
ialists for b i . - Michael Kelley, MD (Carilion . L.
e & G Register at VAHeartAttackCoalition.org
This workgroup advances early intervention and
lifesaving care for PE patients across Virginia. REGISTER NOW
WWW.VAHEARTATTACKCOALITION.ORG

Advancing Pulmonary Embolism (PE)
Management Together




Case of the Year

58 y/o female who presents with acute
dyspnea.

h/o bladder CA s/p surgical resection
9/2024.

h/o DVT 9/2024. Eliquis stopped 3
weeks prior.

VS: BP 110/70, P 140, RR 25, O2 sat
97%.



Case of the Year

= Intermediate-high risk PE:
= Chest CTA: RV strain: RV/LV 1.7

= Elevated troponin, 98

= Chest CTA: Large central clot R and L
main PA

= Venous Duplex: L femoral and popliteal
vein DVT




: Bilateral PE

Chest CTA




AL Frary

P}
|
T

RV/LV 1.7

Chest CTA

_.__-. _._.___ AA
F1 XD

1l 4______ ,”,_1.,_%..%__

VHAC

Virginia Heart Atrack

Coalition












RA and PE Thrombectomy
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Echo Post Thrombectomy
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PE patient population profile

MASSIVE PE
[High risk]

5% PE population
e 30% in-hospital mortality

40%' mortality @ 3 months

SUBMASSIVE PE
[Moderate/Intermediate risk]
*—| 40% PE population

4%%7 in-hospital mortality
12%' mortality @ 3 months

MINOR PE

[ [Low risk]

55% PE population
Good prognosis
Low mortality rate

1. GalehaberSZ o al_ Acite pulmonary erbalism: cdlifical oueomss inthe Inemnatonal Cooperafye Pumarnary Embalism Pegistry [ICOPERL Lancet 199535 313551360
2. Mever Gel al, Fibringlysis 1or Patients with Intermediate Risk Pulmanary Embolisrm, New Engl ] Med 2014; 330: 1402-11
3, Cazapza F e ol Clinical Saatures and short Deer du Do meas of patients with acuta pulrmarnesy enmbalism. Tha Ralian Pulran sy Embolism Registry |PER) Thrombosis Research

2012 130:847-852
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European Society of Cardiology PE
Guidelines 2019

Haemodynamic ~ Clinical parameters RV dysfunctionon  Elevated cardiac
Instability® of PEseverityand/ ~ TTE or CTPAR troponin levels®

or comorbidity:
PESI class lII-V or

sPESI 2]

7 .




Management

Farly mortality risk Indicators of risk

Haemodynamic ~ Clinical parameters RV dysfunctionon  Elevated cardiac

Instability® of PEseverityand/ ~ TTE or CTPAR troponin levels®
or comorbidity:
PESI class llI-V or

IV thrombolysis

Catheter-directed thrombolysis
Catheter-directed thrombectomy

Anticoagulation




PEERLESS Trial Design

RCT: FlowTriever vs. catheter-directed thrombolytics (CDT) in pulmonary embolism (PE)

550 PATIENTS RANDOMIZED 1:1 INTERMEDIATE-RISK PE
Intermediate-risk acute PE, low contraindication

to lytics (low risk of bleeding). l

Absolute contraindication to

PRIMARY ENDPOINT thrombolytics? Yes®

Win Ratio composite at discharge (7d max): |

1. All-cause mortality A 20% of patients enrolled
2. Intracranial hemorrhage | in PEERLESS entered
3. Major bleeding (ISTH) [ 550 patients, the contraindication
4. Clinical deterioration and/or bailout 1:1 randomizati cohort.
5. ICU admission and ICU length of stay (LOS) ~
oo —

FOLLOW UP I Contraindication

FlowTriever CDT Arm : Cohort (N = 142)
Through 30 days (N =276) : FlowTriever treatment

*Patients deemed contraindicated by intervening physician based on appropriate local/hospital
guidelines



Results: Clear Superiority Win for FlowTriever

5X more wins with FlowTriever vs. CDT on primary endpoint of 5 clinically relevant components

The primary advantage of a win ratio approach is the ability to rank the outcomes included in the
composite by clinical importance and assess them in a hierarchical manner.

, Primary Endpoint
H 5.01(3.68-6.97)
E (p<0.001)
1 E ] ' \ " , " | Primary Endpoint:
05 10 15 = 25 35 45 55 65 ""“F723° favorine
Favors CDT Favors Flow
atio [95% P value
Primary Endpoint: 5.01[3.68 — 6.97] <0.001
5-component win ratio

*Primary endpoint components: 1) all-cause mortality, 2) intracranial hemorrhage, 3) major
bleeding,

4) clinical deterioration and/or escalation to a bailout therapy, and 5) ICU admission and length
Two-sided P value calcul fsiiﬁ a modified generalized Wilcoxon test (F-S test) proposed by Finkelstein & Schoenfeld.

ted
A win ratio of 5.01 repre B nes more wins for FlowTriever than CDT when every patient in each study arm is compared across the study’s 5 components in hierarchical order: 1. alf-cause mortality; 2.

intracranial hemorrhage (TCH)J; 3. major bleeding, 4. clinical deterioration and;/or escalation to ballout; and b. ICU admission and ICU lengti-ol-stay (LOS). TTie Will ratio primary endpoint was assessed through
discharge or 7 days post-procedure, whichever occurred first.




FlowTriever Had 3X Fewer Deteriorations/Bailouts

Deteriorations were also more severe in the CDT arm

I\?:D;; Flow’:rleve ol

N =274

Clinical deterioration and/or escalation to bailout 15 (5.4) 5(1.8) 0.038
Patients with clinical deterioration 10 (3.6) 4 (1.5)
Cardiac arrest 2(0.7) 0 (0.0)
High-grade atrioventricular block 1(0.4) 0(0.0)
Respiratory failure 3(1.1) 0 (0.0)
Increased oxygen requirement 0 (0.0) 1(0.4)
Hypotension 4(1.4) 3(1.1)
Patients with escalation to bailout* 6 (2.2) 1(0.4)
Successful bailout' 5(1.8) 0 (0.0)

and were discharged without further intervention. 11 patient in each arm had a PE that could not be treated after multiple bailout attempts (systemic tPA, FlowTriever, CDT) and ultimately died after >7 days.



PEERLESS Results: Composite Outcomes

Odds Ratios for Clinical Out

COTevents, n (%) | LBMT events, n (%) g Odds ratio [95% CI] | Pvalue
1 Allcause motaliy 1(0.4) 0(0.0) | A W | 299(0.2-7370] | 1.00
E &
52 Intracranial hemorrhage 1(0.4)* 2(0.7) p 050[0.04-551] | 0.62
% Majorbleeding 19(6.9) 969 — A 099[051-192] | 1.00
E i
g - N i
¢ Clinical deterioration and/or i
£ e -
: escalation to bailout therapy 1564 518 35[L11-883) | 004
g
%a Postprocedural ICU admission 272(98.6) 114(41.6) — 954 [34.6-263.6] | <0.001
: |
Sb IfICU admitted, stay>24hours 178 (65.4) 53 (46.5) L 218[1.40-3.40) | <0.001
4 |
! 0.0 0l 1.0 Odds ratio (log scale) 10.0 100.0

FavorsCDT  FavorsLBMT



Conclusions

In an acute, intermediate-risk PE population where 96% had no contraindications to lytics,
PEERLESS met its primary endpoint*, demonstrating superiority of FlowTriever
vs. CDT.

FlowTriever patients also experienced:

v" Less clinical deterioration or escalation of therapy

v" Faster clinical and hemodynamic improvement at 24 hours

v" Less ICU admission/stay and shorter hospital length of stay

v Fewer readmissions through 30 days

v" Excellent safety and low 30-day mortality, validating previous studies'~

*Primary endpoint win ratio of 5 components: 1) all-cause mortality, 2) intracranial hemorrhage, 3) major bleeding, 4) clinical deterioration and/or escalation to a bailout therapy, and 5) ICU admission and length of stay.
1. Toma, C., et al. Acute Outcomes for the Full US Cohort of the FLASH Mechanical Thrombectomy Registry in Pulmonary Embolism. EuroIntervention.2023; 18:1201-1212.
2. Silver et al. Outcomes in High-Risk Pulmonary Embolism Patients Undergoing FlowTriever Mechanical Thrombectomy or Other Contemporary Therapies: Results From the FLAME Study. Circulation: Cardiovascular
Interventions. 2023 Oct.



Future Randomized Trials

 PEERLESS 2: LBMT(Inari) vs AC (1200 patients)

* STORM-PE: LBMT (Penumbra) vs AC (100 patients)
 HI-PEITHQO: CDT (EKOS) vs AC (550 patients)
 PE-TRACT: LBMT or CDT vs AC (500 patients)




VHAC PERT Protocol




Appendix A: PERT Consult Activation

VIRGINIA HEART ATTACK COALITION

This protocol has bean develapad by tha WHAC PE Raspanss Suspected Acute PE
Taam Warkgroup as part of the statewida effort to standardze
pulmonary ambalism response and care pathways across
Virginia. |t reflects current best practices, inconporates
fendback from mambar institutions, and is ntended o seree a5 STAT -'!'lntiGE'EE.'J'-EﬁE'n
the foundation for statewide adoption and implementation.

w

L 3

Obtain CTA

ADDITIOMAL REMARES: —
Work up of Suspected PE: T
- CBC, EMP. Trop, Pro-BNE, Lactic, EKG, CXR, CTA, BT, PTT, — T—
Type & Scraan Anvy of fn:-ll_:'.'ui ng Prassnt?
- CrCl/GFR = 15: Enoxaparin 1mg/kg [Pharmacy adjusted _T-::n::- Unstable to 5':'_3” ) | Anye i . )
based on CrCl). Max dose 150mg Pt with suspectad massive PE in E ETA "-'-'“'Ij" ﬁ;i‘mtlﬂﬁl’ﬁtm'"-

M“:'_ _ . i distrass, 42 Elevate roponin;
- LrCl/GFR = 15: or AXI: Heparin bolus + Infusion extramis, coding #4 #3 CTA with Large Cantral PE or Clot in Transit)
#1 CTA findings of RV Strain or Dilation {R\V:LV chamber
ratio =1, Contrast Reflux imto IVC, S=ptal Flattening or YES YES MO
bowing)
#2 HS Trop Elevation == S0mg/L ¥
:fﬂtﬁ'ﬁ;:;:ﬁ: Eﬁfﬁfﬁj{:ﬁ;'e PE, Lar R main PA PE; or a Activate PERT Team Activate PERT Team Low Risk PE

#4 Suspected massive/unstable PE: High degrees of
suspicion based on presentation, risk factors, or known
VTE.

STAT ECHO: Mo longer necessary for activation do not
delay POCUS may be helpful or rfo alternative etiologies

ECHD and Duplex can be completed next day VE:EQ'
(POCUS) = Point of Care Ultrasound

WHAL iz & proud partner of




VIRGINIA HEART ATTACK COALITION

Thi= protocol has bean devalopad by the WYHAC PE Rasponse
Team Workgroup as part of the statewide effort to standardze
pulmonary embolism response and care pathways across
Virginia. It reflects current best practices, incorporatas
feadback from meambar institutions, and is intended to seree os
the foundation for statewide adoption and implementatian.

Appendix B: PERT Decision Process

Scute Intermediate or
high-risk PE

PERT Activation by
Calling the
Transfar Center

Attending on-call FRN
Wascular Surgery

CT Surgery

¥

Aamote Rewview

w

FERT Team reviews case
and imaging

¥

Clinical Assesement

k4

EVHospital ass=sses
patient at badside

1. EDVHospitalist assess patiant at bedsids

2. Transfer Center connects the PERT team (PCCM, 1C,
ED, Hospitalist)

3. Attendings on call PRN: Vascular Surgery, T Surgery

COMFEREMCE CAILL
Discussion and Consensus

Formal Recommendations of
PERT Consult Tearmn placed in
Consult note by PCCM or IC/IR

h

4

Carry out plan

YHAC is & proud partnér of

/csaql




Appendix C: PERT Treatment Algorithm

Acute Pulmonary Embolism Clinical Treatment — Details and Decision Tree

VIRGINIA HEART ATTACK COALITION

Thi= protocol has bean devaloped by the VHAC PE Response
Team Workgroup as part of the statewide effort to standandize
pulmonary embolism response and care pathways across
Virdinia. |t reflects current best practices, inconporates
feadback from mambear institutions, and is intended to serce a5
the foundation for statewide adoption and implementatian.

Unless contraindicated, all patients with high suspicion for PE, start IV Heparin or Enoxaparin
- DBETAIM CTA

- Troponin Level
- Oitain echo (if stable)
- Calculate sPES| Score (=/=1 often Int or High Risk]

( . ) Intarmed-Low Intermed-High Catastrophi
Low Risk potciendie b bl e ekt . . [l
I w L

L 3 + W

WHAL i & proud pertner of

o]

o DICDWAC

-Clot im transi

Cantraimdicatian
LEMT or COT

YES NO

Simplified PESI Scoring {1 point
P ] ellpol VALY 0.8 RWLV ratia =0.9 SBP <30 or SBP
each): Magativa Troponin, CT E :"'tl:n e {CT/Echo) and drop =40 for =13 PE Arrastffctive
- "!'“w_EE'ﬁBD Mormial AVALY ratic :: :.t.c ':' = Positive trapanin min, CRRAOSC,
- History of Cancer {CT/Echa] L‘:'" e ’:‘F'ID":"t Large cantral clot Transfer to CT
. - . arpsoantral Cio .
- History of chronic cardiopulmonary E Fiequiring Surgery, ECMO
diEE‘EE‘E VASDpressors
- HR == 100 bpm
- 5BP < 100 mmHg i
- 02 Saturstion <90% z -
. Consider Start on ECMO
Cant AC and
i:-:-nn":::re1 r-zn:: Ko BT or COT
) -Large Central Clot

Procesd with
LEMT or COT

Continua AC




PE Response Data
Collection Form

LAUNCHED AUGUST 2025




PE Response Data Collection Form — Key

Domains

Demographics
Clinical Presentation
Diagnostics
Treatment / Procedure
Outcomes

Adverse Events

PE Response Team Data Collection Form

The PE Data Collection Form is designed to capture essential clinical, procedural,
and outcome data for patients undergoing interventions for pulmonary embelism.
i i below to ensure accurate and complete data entry.

Organization information

Mame of person completing this form




Demographics & Baseline Info

Patient & Administrative
Information

= Patient demographics (Age,
Gender, Date of Procedure)

= Organization / Site

= Person completing form




Risk Stratification & Vitals

Baseline Risk & Clinical
Presentation:

= RV strain
= Troponin > 50
= Syncope event

= Hypotension (SBP <90/ low BP
90—-100)

= 02 Sat <90%

= Need for pressors

Vital Signs on Presentation:

= Blood pressure, heart rate, O-
saturation

= Number of pressors



Procedures & Interventions

Vs
=
b

Anticoagulant given (Heparin, Lovenox, Other)

Treatment used (Thrombectomy, Catheter Thrombolysis, IV Thrombolysis)

Device used (Penumbra, EKOS, Inari, Other)

Thrombolytic agent (tPA, NK, etc.)

Hemodynamics measured pre- & post-procedure (RA pressure, PA pressure, Cardiac Index)

%

Mechanical circulatory support if required

sal




Outcomes

ﬁ In-hospital mortality (Yes/No; cause if applicable)
Recurrent PE within 30 days

Q Bleeding events (with source)

l=mm ICU admission & length of stay

;3.1 Post-procedure therapy (Eliquis, Xarelto, Coumadin, etc.)




Why This Matters

= Standardize PE response across
programs

= Assess effectiveness of
Interventions

= Track complications and patient
outcomes

= Drive quality improvement and
research nitiatives

https://form.jotform.com/243504491071047

PE Response Team Data Collection Form

The PE Data Collection Form is designed to capture essential clinical, procedural,
and outcome data for patients undergoing interventions for pulmonary embolism.
Please follow the instructions below to ensure accurate and complete data entry.

Patient Information

Gender
Female Male

Mon-binary Did not disclose

Date of Procedure:




Preliminary Data




Dataset Overview

= Total Records: 20
= Programs Represented: 2 sites

= Case Distribution:
= Program 1: 5 cases
= Program 2: 15 cases

= Date Range: October 1, 2024 — September 20, 2025




Gender Distribution

Gender

m Female m= Male




Risk Stratification

HYes ENo

2

1
RV STRAIN TROPONIN ELEVATED SYNCOPE EVENT HYPOTENSION (SBP HYPOTENSION (90— NEED FOR PRESSORS

<90) 100)




Distribution of Vital Signs on Presentation

180

160

140

120

100

80

60

40

20

Systolic

Dyastolic

Heart Rate

02 Sat.




Agent Used for Thrombolytics

mtPA mTNK mHeparin mBlank




Treatment Used

7
3
Bl

THROMBECTOMY FULL-DOSE LYTICS HALF-DOSE LYTICS IV THROMBOLYSIS AT MISSING/BLANK
OUTSIDE HOSPITAL +
THROMBECTOMY

DEVICE USED

PENUMBRA INARI MISSING LOVENOX XIM THEN DOAC

s




Type of anticoagulant used

m Heparin ®Heparin & Lovenox M®Lovenox




Cardiogenic Shock (cardiac index <2.2)

HYes ENoO




Bleeding Events and Source

W sign Hgb drop, no source
H No




ICU Admission

ICU ADMISSION
mYes mNo
ICU LENGTH OF STAY
Mean 1.4
Min 1
Max 2
Median 1
Count 12




ICU Admission by Program

12

10

I

\S)

Program 1 Program 2

s




Post-Procedure Therapy

ANTICOAGULANTS USED

16
3

ELIQUIS XARELTO COUMADIN LOVENOX XIM THEN DOAC

s




Post-Procedure Anticoagulant Use by Program

16

14

12

10

Program 1 Program 2

B Coumadin ®Eliquis ®lovenox x1m then DOAC Xarelto

Vesal




Thank You

info@VCSQIl.org

mpkelley(@carilionclinic.org

CLINICAL
WORKGROUP
RESOURCES

SCAN ME



mailto:Sherri@VCSQI.org
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