Why Risk Stratify?
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,l..l EN Ry FORD H EALTH_ Wood KE. Major pulmonary embolism: review of a pathophysiologic approach to the golden hour of hemodynamically significant pulmonary

embolism. Chest 2002; 121:877-905.
Modified in Wood KE. Major pulmonary embolism. Crit Care Clin 2011; 27:885-906.




Treatment? Not so long ago..
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Treatment?? More toys, more data, even more
confusion

Outcomes in Pulmonary Embolism
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Why Does Early Death Occur?
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.l-.l EN Ry FORD H EALTH_ Konstantinides S, Meyer G, Becattini C, et al. 2019 ESC guidelines for the diagnosis and management of acute pulmonary embolism

developed in collaboration with the European Respiratory Society (ERS). Eur Heart J 2020; 41:543-603
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Early Risk Stratification-sPESI and Hypotension

« Simplified from the Pulmonary
Embolism Severity Index and
validated similar outcomes

 Three Historical Variables Tl Score

« Three Clinical Variables Age >80 years
- Score <1 predicts low risk PE with History of Cancer +1
<1% 30-day mortality History of Heart Failure or Chronic Lung Disease +1
« Score 1 or more with 10.9% 30-day Pulse > 110 beats/min +1
mortality Systolic Blood Pressure < 100 mm Hg +1
Oxygen Saturation < 90% +1

« Hypotension with SBP <90 mmHg for
>15 minutes, not attributable to
sepsis or hypovolemia OR >40 mmHg
decrease from baseline

'l"l EN Ry FORD H EALTI"I' Jiminez D, Aujesky D, Moores L, et al. Simplification of the pulmonary embolism index for prognostication in patients with acute

symptomatic pulmonary embolism. Arch Intern Med 2010; 170(15):1383-89.




Current Model for Rapid Risk Stratification

Clinical Picture (Hypotension, sPESI)
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Prior Model for Rapid Risk Stratification

Early mortality risk Indicators of risk
Haemodynamic Clinical parameters RV dysfunction on Elevated cardiac
instability® of PE severity and/ TTE or CTPAb troponin levels®

or comorbidity:
PESI class IlI-V or
sPESI =l

Intermediate—low - +e One (or none) positive

_l-l EN Ry FORD H EALTH_ Konstantinides S, Meyer G, Becattini C, et al. 2019 ESC guidelines for the diagnosis and management of acute pulmonary embolism

“ developed in collaboration with the European Respiratory Society (ERS). Eur Heart J 2020; 41:543-603

Intermediate
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AHA/ACC Acute PE Stratification

AHA/ACC Acute PE Clinical Categories

A B C

Subclinical Symptomatic Symptomatic
Incidental and Low clinical severity score™ Elevated clinical severity
asymptomatic scorel

Lowest risk Highest risk

+/- +/-

.l-l E N Ry F 0 R D H E A LT H_ @ é 2026 Adults With Acute Pulmonary Embolism
® © 2026 by the American Heart Association, Inc., and the American College of Cardiology Foundation

B-l Subsegmental C-l Normal RV and
(Single/multiple) normal biomarkers

Abnormal RV or =1
Bz Non-subsegmental Cz abnormal biomarker

C3 Abnormal RV and =1
abnormal biomarker

+/-

Respiratory Modifier
R | (0:<90% RR =30, need
supplemental O2)




AHA/ACC Acute PE Risk Stratification

CategoryA CategoryB  CategoryCl CategoryC2 CategoryC3 CategoryD1 CategoryD2 Cate ryE1 CategoryE2
Subcllnlc%l Y Sl_.|mptcpn?-:ttinc}:I mptun?atic,g mptun?atlc Y mpton?atlc Y Inaplentg Y nnl:lpuentg J pﬂnﬂn%:l’rg Cardi mn%:’ly

Low Clinical Severity ~ Elevated Clinical E evated Clinical E evated Clinical Cardiopulmonary Cardiopulmonary Fl:ul.ure

Score Severity Score Severity Score Severity Score Failure Failure

o o Initiate LMWH
Initiate DOAC (1) Initiate LMWH (1) or UFH (1)
Use HESTIA, PESI and/or sPESI Measure at least 1 cardiac biomarker
to assess short-term risk (1) 1
Measure lactate (1)

Evaluate RV size and function with CT and/or echo (1) VA-ECMO (2a)

Use decision tool to identify Use validated risk score to identify Evaluate for
itability f tpatient treatment s - normotensive
suitability OIOI.[I2|;31 ient treatmen higher-risk patient (2a) I

Multidisciplinary PERT assessment to guide clinical management (1)

Vasopressor and/or inotropic therapy (1)

Systemic

Abbreviations: . ) . ) ) Thrgmbolyms .

reviations: ACC indicates American College of Cardiology; AHA, American Heart (if acceptable Systemic
Association; CDL, catheter-directed thrombolysis; COR, class of recommendation; CT, Systemic Thrombolysis (if bleeding risk) Thrombolysis
computed tomography; DOAC, direct oral anticoagulant; ECMO, extracorporeal membrane acceptable bleeding rlsk;‘ CDL, MTin CDL MT. or ! (if acceptable
oxygenation; LMWH, low-molecular-weight heparin; MT, mechanical thrombectomy; PE, appropriate cases. (2b) su;gicél bleeding risk).
pulmonary embolism; PERT, PE response team; PESI, Pulmenary Embolism Severity Index; embolectomy. (2a)
RY, right ventricle; sPESI, simplified PESI; UFH, unfractionated heparin; and VA, venoarterial. (2a)
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Early PERT process

« PERT Activation
« Use new note template, go live May 1, email and shared templates to follow
« .PERTACTIVATIONTEMPLATE

Pulmonary Embolism Response Team Activation

Time of PERT Activation: ***
Time of PERT Discussion: **

Brief History:

Vitals:
@VS24HRS@

S-PESI: ==

[] Age =807

] History of Cancer?

[] History of Chronic Cardiopulmonary Disease?
[] Heart Rate =1107

] Systolic BP <1007

[[] 02 Sat <90%?

5-PESI Score >0 suggests intermediate or higher risk PE

RV Strain Assessment:

Biomarkers

@LABRCNTIP(BMPRESU:1, HSCTNIE3)@

Lactate =

Radiography Echocardiogram
ICTPA - Cict Distribution and RV Strain Pattern {if Present), other findings [ECho- (R Funciion, McCaonnelPs Sign, LV Function, Clot in Transit?)
[rex

A

HENRH FORD HEALTH— VQ Scan- r applicable




Early PERT Process

Clinical Classification and Risk Stratification:

ESC/ERS Clinical Classification

Composite PE Shock Score
(For Intermediate Risk PE only)

Bleeding Risk™
Click Here for PE-SARD Score

[ ]
E&k Modifiers

Low Risk [ ] Highest HR Last 24 Hours > 100 BPM [ ] Low Risk
Intermediate - Low Risk [ ] Troponin | = 40 ng/L [ ] Intermediate Risk
Intermediate — High Risk [ 1 BNP =100 or NTpBNP =300 pg/mL [] High Risk

High Risk

E

Severe PH (Echo RVSP=60 mmHg)
Clot-in- Transrt
Consideration for ECMO

| ] Saddle PE or PE in at least one main PA
[ 1 Moderate or Severe RV Dysfunction on

Echocardiogram (including McConnell's Sign)
| ] Concomitant DVT

Total Score:

“For assessment of early bleeding risk

HENRY FORD HEALTH-




Early PERT Process

Normotensive Shock in Patients With Intermediate-Risk Pulmonary Embolism
* CPES Score From the FLASH Registry

— Using the FLASH Registry as a derivation
_ With Normotensive Shock
cohort, factors for normotensive shock 341% Cardiac Index <2.2 L/min/m?

: . n =131

were collected into a scoring system _
Without 65.9%
. . Normotensive Shock
— Composite Pulmonary Embolism Shock Cardiac,ndex::_z L/min/m?
Score n=253
» Elevated Troponin > 0.04 ng/mL
- Elevated BNP (>100 pg/mL) or NTpBNP
(>300 pg/mL) Composite Shock Score
* Moderate or Severe RV dysfunction on Echo
_ _ Elevated Elevated . Moderate/Severel Saddle _ Concomitant .

- Saddle PE or PE in at least one main PA Troponin BNP ' Reduced RVfunctign * PE DVT + Tachycardia

» Concomitant DVT Risk Factor Associated With Normotensive Shock
» Tachycardia >100 BPM (OR: 5.84; 95% Cl: 2.00-17.04)

.l-l EN Ry FORD H EALTH_ Bangalore S, Horowitz JM, Beam D, et al. Prealence and predictors of cardiogenic shock in intermediate-risk pulmonary embolism. Insights

" from the FLASH registry. JACC Cardiovasc Interv 2023; 16(8):958-972




log-rank p=0.006
Early PERT Process
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: . ) - -
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Bangalore S, Horowitz JM, Beam D, et al. Prealence and predictors of cardiogenic shock in intermediate-risk pulmonary embolism. Insights

HENRY FORD HEALTHF from the FLASH registry. JACC Cardiovasc Interv 2023; 16(8):958-972

Zhang RS, Yuriditski E, Zhang P, et al. Composite pulmonary embolism score and risk of adverse outcomes in patients with pulmonary
embolism. Circ Cardiovasc Interv 2024; 17:690-699




Early PERT Process

Clinical Classification and Risk Stratification:

ESC/ERS Clinical Classification Composite PE Shock Score Bleeding Risk”
(For Intermediate Risk PE only) Click Here for PE-SARD Score
" | Low Risk | ] Highest HR Last 24 Hours = 100 BPM [ ] Low Risk
(| Intermediate - Low Risk [ ] Troponin | = 40 ng/L [ ] Intermediate Risk
] Intermediate — High Risk [ 1 BNP =100 or NTpBNP =300 pg/mL [] High Risk
' | High Risk [ ] Saddle PE or PE in at lzast one main PA
[ ] Moderate or Severe RV Dysfunction on “For assessment of early bleeding risk

Risk Modifiers Echocardiogram (including McConnell's Sign)
| | Severe PH (Echo RVSP=60 mmHg) [_] Concomitant DVT

Clot-in-Transit

Consideration for ECMO Total Score:

Treatment Candidacy:

Anticoagulation Systemic Thrombolysis Catheter Directed Therapy Surgical Embolectomy
| | IV Unfractionated Heparin {systemic thrombolysis:50640} {Catheter Directed []Yes
| Low Molecular Weight Heparin Therapy:50636} [ 1 MNo
| | Unable to anticoagulate [ N/
[consider VT filter placement)

Contraindications to Thrombolysis:
[] Absolute: [Absolute Thrombolytic Contraindications: 50637}
[] Relative: {Relative Thrombolytic Contraindications:50639}

HENRY FORD HEALTH-




Early PERT Process

Treatment Recommendations Summary:
Multidisciplinary Team Members in PERT discussion:

*Note to author- Please erase upon note completion

For Low Risk PE, Pulmonary Hypertension consultation is not needed unless additional decision support for IVC filter requested

For Intermediate low risk PE- Please add to the PH consult list for surveillance of early hospital course

For Intermediate high risk PE- Please add fo PH consult list and recommend formal PH consult, the case should be discussed with PERT 2 staff if CPES =3 or 02 needs =6L
For High Risk PE- Please add to PH consult list and recommend formal PH consult | the case should be discussed with PERT 2 staff

Most Intermediafe Low Risk FE can be admitted to GPU unless other cardiac indications for telemetry
High intermediate risk patient May need (CU or felemetry at provider discretion based on 02 needs or CFES 3-6

Please notify on-call PERT staff with any changes in clinical findings or questions,

@ME@
@TD@ @NOW@

HENRY FORD HEALTH-
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