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“Clot Burden” Not Supported by Real World Clinical

Presentation: asymptomatic > Experience
"M/" cardiogenic shock/ cardiac « Jainetal. AmJ Cardiol. 2017:
arrest * Nonsaddle PE more likely to present with hypotension (46% vs. 33%, p =0.02)
* Nonsaddle had a higher 90 day mortality (26% vs. 13%, p =0.02)

* Conclusion; “Clot location not associated with patient outcomes”

Swift risk assessment at regular

intervals is mandatory
* Alkinjetal. Mayo Clin Proc. 2017:

« Saddle PE more likely to present with hypotension (31% vs. 21%, p = 0.01)

* No difference in length of stay (5vs. 4 days, p=0.09)
* No difference in hospital mortality (4vs.5%,p=0.81)
PE classification is * Conclusion: “No difference in short term outcomes when matched with age and
continuously evolving sPESI matched cohort of non-saddle PE”
Risk Stratify: Other Parameters Risk Scores to ldentify Short Term Adverse
Outcomes (Hemodynamically Stable PE)
PE SPECIFIC RISK SCORES GENERIC SCORES
Markers of right Right ventricular dilation, hypokinesia or echocardiographic signs « PESI « Shock Index
vemnculgr of pressure overload . SPESI . NEWS
:335222::3:_”:1 Right ventricular dilation on spiral CT angiography « HESTIA . NEWS2
4 jury Increased BNP or NT-proBNP levels « AHA + SCAI SHOCK STAGES
Increase in right-heart pressures during right-heart catheterization * BOVA
Troponin T or | positivity « CPES (Composite Pulmonary
Embolism Shock)
« ESC 2019

* AHA 26 (Coming soon!)

Thorax2011:66:75-81
‘Am) Respr Git Care Med 2010;181:983-91
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Hestia Criteria

1. Hemodynamically unstable?

2. Thrombolysis or embolectomy necessary?

3. Active bleeding or high risk of bleeding?

4. Oxygen supply to maintain oxygen > 90% > 24 hr?

5. Pulmonary embolism diagnosed during anticoagulant treatment?
6. Intravenous pain medication > 24 hr?

7. Medical or social reason for treatment in hospital > 24 hr?

8. Creatinine clearance less than 30 mL/min?

9. Severe liver impairment?

10. Pregnant?

11. Documented history of heparin-induced thrombocytopenia?

-If any of the above are answered “yes,” the patient should NOT be treated as outpatient
-An answer of “no” to all of the above meets criteria for outpatient therapy

Age in years Age>80=1

Male sex
History of cancer
History of heart failure*

Using these critera identifies up to 40% of acute PEs as low risk
and thereby candidates for early discharge

Risk of misclassification:
* 0.5% with HESTIA criteria

* 0.2% with sPESI score
<65 1 0-1.6%
66-85 1 1.7%-3.5%
86-105 I 3.2%7.1%
106-125 v 4.0%-11.4%
>125 A\ 10.0%-24.5%

+30
+10

1*

*The combination of heart failure and chronic
lung disease defines cardiopulmonary disease
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Composite Pulmonary Embolism Shock Score

Components of the CPES Score*
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Personalizing Institutional Stratification Approach

H
g
3 PCl Facilities Transfer Facilities
2 Figure 1. Kaplan-Meier curve
8 stratified by patients who received Cleveland |
g f:rly vs f:llg)efd c:;hete_r-based Kings Mountain PCl Facilities Transfer Facilities
- erapy for the primary -
2 composite outcome (30-day CMC Lincoln Anson |
3 0 mortality, resuscitated cardiac arrest, Mercy Ballantyne
3 hemodynamic decompensation, and "
& Lo eizhons 90-day readmission). Southpark Providence
og0 ) — EatyCBT(<12hours) 1PTW HR: 0.13; 95% CI: 0.030.88, p=0007 HR indicates hazard ratio; and IPTW, Harrisburg Pineville Steele Creek
00 . . . inverse probability of treatment weighting. . n
0 0o w4 % 0 W™ & W@ Huntersville Union
Days Kannapolis Union West
Number at risk
ecohos B W m T w s w w W Cabarrus AH Lake Norman Waxhaw
EayCRTitzton) 1 s & & &% & s s & & Mountain Island
Stanly
University City
20241
Acute PE: A ——
SoPL R Satl RRt B4
Treatment success.

Components of the CPES Score*

Dysf:: o 1 Troponin * BNP Re;:#al Central PE | Tachycardia
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*For the CPES Score, 1 Eim is assigned for each Eosnive criteria

e Central PE Present + CPES Score <2

o No Code PE Activation (Standard Anticoagulation, Routine Monitoring)
e Central PE Present + CPES Score 22

o Multidisciplinary Review for Potential Code PE Activation

20241

— suitch o/ continue anticoagulation

Dynamic Condition | l I |

consider treatment escalation with
* Initial 24 to 72 hours: Critical Period !! reperfusion reatment

Treatment failure with deterioration
— escalate treament with reperfusion
* Intermediate high-risk PE and Rt
normotensive shock—> CV collapse —
Life threatening scenario
— start emergency reperfusion and
cardiovascular support

* SHOCK trial and registry: Markers of end
organ dysfunction (elevated lactate, AKI,
reduced UO and reduced Cl) associated
with higher mortality
NEJM 1999;341:625-34; JACC 2000;36(3):5S73-79; Circulation. 2024; XXX:1990; BMC Cardiovasc Disord (2020) 20:496;
Heart 2025;0:1-8.

NEWS Score: National Early Warning Score

Physiological
parameter

Resproton cte [ | | o | 12-20 | a2 [T
SpO, Scale 1 (%) =91 | 92-93 | 94-95 | >96 | |
S| Three NEWS risk groups: o e
RS | ow risk (0-4 points) onoen IEEUN
S Medium risk (5-6 points)

;{::L';b(‘:;ng' Highrisk (7 points) 2220
Pulse (per minute) =40 41-50 51-90 91-110 111130 =131
Consciousness Alert CVvPU
Temperature ("C) =350 35.1-36.0 | 36.1-38.0 | 38.1-39.0 2391

Enhancing Pulmonary Embolism Risk Stratification:
The National Early Warning Score and Its Integration
into the European Society of Cardiology Classification
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Thromb Haemost. 2025 Apr 8.
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ATRIUM HEALTH DATA

ED patients with acute PE for whom PERT (-Code PE") was activated
Aug 2016-Aug 2024

N=2119

| Massive PE ‘ Severe-submassive PE Non-severe submassive PE
n=1006

n=168
* Primary outcome: In-Hospital Mortality or Cardiorespiratory failure
« Secondary outcome: Need for advanced therapies

NEWS2 cut-off of 23 identified patients at risk of clinical deterioration: sensitivity
87%, OR 6.1, and NPV 96%.

Initial NEWS2 scores=3 had a four-fold to eight-fold higher odds of clinical
deterioration than those with NEWS2<3.

Thrombosis Journal (2025) 23:49

Conclusion

* Risk stratification in acute PE is multidimensional

« Validated models enable tailored care, early discharge, and escalation for high-
risk patients.

* Markers of RV dysfunction, cardiac injury, and end-organ hypoperfusion are
strongly linked to adverse outcomes and can guide therapy.

* Personalized, dynamic approaches are key for now.

* Ongoing research continues to refine risk assessment and management.

* Await AHA 2026 Acute PE guidelines




