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Diagnosis

• Wells
• Geneva
• YEARS 
• PERC 
• D-dimer

Acute Phase

• PESI
• sPESI
• HESTIA 
• BOVA 
• CPES
• ESC
• Bleeding risk

Chronic Phase

• Post PE 
Syndrome

• Functional 
outcomes 

• QOL outcomes
• PTSD
• CTEPH
• Recurrence risk
• Bleeding risk
• CV risk

Acute PE 

Presentation: asymptomatic à 
cardiogenic shock/ cardiac 
arrest

Swift risk assessment at regular 
intervals is mandatory 

PE classification is 
continuously evolving 

“Clot Burden” Not Supported by Real World Clinical 
Experience

• Jain et al. Am J Cardiol.  2017:
• 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”

• Alkinj et al.  Mayo Clin Proc. 2017:
• Saddle PE more likely to present with hypotension (31% vs. 21%, p = 0.01)
• No difference in length of stay   (5 vs. 4 days, p = 0.09)
• No difference in hospital mortality   (4 vs. 5 %, p = 0.81)
• Conclusion:  “No difference in short term outcomes when matched with age and 

sPESI matched cohort of non-saddle PE”

Risk Stratify: Other Parameters
Clinical markers Shock

Syncope 
Hypotension

Markers of right 
ventricular 
dysfunction and 
myocardial injury

Right ventricular dilation, hypokinesia or echocardiographic signs 
of pressure overload
Right ventricular dilation on spiral CT angiography
Increased BNP or NT-proBNP levels
Increase in right-heart pressures during right-heart catheterization
Troponin T or I positivity

Markers of 
hypoperfusion 

Lactate,  acutely elevated creatinine 

Thorax 2011;66:75–81.
Am J Respir Crit Care Med 2010;181:983–91

Risk Scores to Identify Short Term Adverse 
Outcomes  (Hemodynamically Stable PE)

PE SPECIFIC RISK SCORES 
• PESI
• sPESI
• HESTIA 
• AHA
• BOVA 
• CPES (Composite Pulmonary 

Embolism Shock)
• ESC 2019
• AHA 26 (Coming soon!)

GENERIC SCORES 
• Shock Index 
• NEWS
• NEWS2 
• SCAI SHOCK STAGES
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• Using these criteria 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 

J Thromb Haemost. 2023;21:3016–3023

2019 ESC PE Risk Stratification

European Heart Journal (2019) 00, 161

Composite Pulmonary Embolism Shock Score

Thrombosis Research 233 (2024) 18–24; Circ Cardiovasc Interv. 2024;17:e014088; Circ Cardiovasc Interv. 2025;18:e014499 Thrombosis Research 233 (2024) 18–24; Circ Cardiovasc Interv. 2024;17:e014088; Circ Cardiovasc Interv. 2025;18:e014499 
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Thrombosis Research 233 (2024) 18–24; Circ Cardiovasc Interv. 2024;17:e014088; Circ Cardiovasc Interv. 2025;18:e014499 

Personalizing Institutional Stratification Approach

PCI Facilities Transfer Facilities

CMC

Cleveland
Kings Mountain
Lincoln
Mercy
Southpark

Cabarrus

Harrisburg
Huntersville
Kannapolis
AH Lake Norman
Mountain Island
Stanly
University City

PCI Facilities Transfer Facilities

Pineville

Anson
Ballantyne
Providence
Steele Creek
Union
Union West
Waxhaw

ATRIUM HEALTH: Modified CPES Score

Thrombosis Research 233 (2024) 18–24; Circ Cardiovasc Interv. 2024;17:e014088; Circ Cardiovasc Interv. 2025;18:e014499 

Acute PE: A 
Dynamic Condition

• Initial 24 to 72 hours: Critical Period !! 

• Intermediate high-risk PE and 
normotensive shockà CV collapse 

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

NEWS Score: National Early Warning Score

Three NEWS risk groups:
Low risk (0–4 points)
Medium risk (5–6 points)
High risk (7 points)

30-day mortality + Need for advanced therapy 30-day mortality

Thromb Haemost. 2025 Apr 8.
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ATRIUM HEALTH DATA

• Primary outcome: In-Hospital Mortality or Cardiorespiratory failure
• Secondary outcome: Need for advanced therapies

NEWS2 cut-off of ≥3 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


