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Pulmonary Embolism: Ideal test case
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Pulmonary Embolism: Risk of miss/delay
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Pulmonary Embolism: Common
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Pulmonary Embolism: Risk of diagnostic process
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Pulmonary Embolism: Science
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Pulmonary Embolism: Performance Gap
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Why is PE diagnosis challenging?

Diagnostic risk
Missed or delayed 

diagnosis Over-testing Over-diagnosis
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Wide demographic pool Varied symptoms/signs
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Common Can be fatal Can be treated Testing readily 
available
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Historical Context – 30 years of progress
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Fundamental Lesson

• Equipoise in diagnosis

• To consider PE ≠ test for PE
• If PE is considered, a clinical pre-test probability is assigned (Bayesian 

reasoning)
• When pre-test probability is lower than the test threshold, risk of harm 

from testing is greater than benefit from testing
• Accuracy is not the sole measure of diagnostic performance
• Diagnostic safety can only be optimized through this lens
• A large body of science has translated into clinical practice with respect 

of PE diagnosis
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Probability assessment – PE Rule-out Criteria (PERC)6
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Probability assessment– Wells Criteria7



S L I D E  15

Current diagnostic approach
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Classification of PE 
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Challenge – Cognitive errors

• Failure to consider diagnosis
• Test avoidance in select populations 

(pregnant)
• Missed or inaccurate classification of PE 

risk category

• Accurate assessment of clinical 
pre-test probability

• Knowledge/adherence to 
diagnostic guidelines

• Repeat testing in patients with 
prior PE

Missed or Delay Diagnosis Overtesting/overdiagnosis
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Challenge– Utilization and Yield of Imaging8



S L I D E  19

Challenge – Incidence, Mortality, Complications9
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Challenge: Diagnostic accuracy gap

• Underdiagnosis:
– Are we accurately diagnosing the class of PE?
– Are we doing so in a timely manner?
– Are we matching classification type to evidence-based therapies?

• Thrombolytic therapy
• Catheter directed therapies
• Hemodynamic support

• Overdiagnosis:
– Do subsegmental PEs warrant therapy?
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Solution: Refining Pre-test probability10,11
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Solution: Understanding at-risk populations

• Race
• Gender
• Vulnerable populations

– Pregnancy

• Context
– Outpatient
– ED
– Inpatient
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Solution: Feedback and measure development

• Balanced measures to enhance performance
– Accuracy

• Overall
• Classification of PE type

– Utilization
– Yield

• Leveraging IT and machine learning
– Enhance risk assessment pre-diagnosis; augment gestalt
– Promote guideline adherence
– Define risk post-diagnosis
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Summary

In many ways, 20 years of cumulative science examining the optimal 
diagnostic approach to pulmonary embolism illuminates the current 
diagnostic quality chasm for a wide spectrum of diseases. 
By balancing the risk of missed diagnosis with the risk of testing and 
overdiagnosis, this science highlights the importance of a holistic approach 
to diagnostic safety. 
Future initiatives should refine diagnostic pathways, develop balanced 
measures to enhance performance, and harness technology to complement 
clinician gestalt.  
As cutting-edge treatments for high-risk PE continue to develop, careful 
attention diagnostic performance with respect to the timely risk 
classification holds the promise to decrease in mortality associated with PE.
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