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Background Pulmonary Embolism

Pulmonary Embolism is:

- A common condition

- Excellent treatment options

- Still, many preventable deaths

- Missed or delayed diagnoses

- A common condition

- Uncertainty on treatment

- Notably sub-segmental PE

- Overdiagnosis / Overtreatment
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Evidence of overdiagnosis?



Evidence of overdiagnosis?



Suspected PE in different healthcare settings



Diagnostic pathway in suspected PE
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Pre-test probability assessment and D-dimer

• PERC rule

• Wells rule

• Revised Geneva score

• YEARS algorithm 

• No D-dimer

• D-dimer with fixed threshold

• D-dimer age-adjusted

• D-dimer pre-test probability adjusted



Problem of D-dimer
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Fewer false-positives D-dimer

Still: ≈70% positive if age > 80 years

Not incorporated: gender, comorbidity, 
cancer, previous VTE, etc.

Age-adjusted or clinical pre-test probability 

adjusted D-dimer 



Solution: IPD meta-analysis



Research question for this presentation

What is the most optimal diagnostic strategy 
in terms of pre-test probability assessment 
and D-dimer interpretation of patients with 
suspected pulmonary embolism across 
different healthcare settings where such 
patients are encountered?



Methods

• Systematic literature review followed by RoB assessment

•23 studies, > 35,000 patients suspected of PE

•Multilevel logistic regression to provide:

• Estimates on the (marginal) probability of having PE in 
those in whom the strategy considers PE excluded = 
failure rate (or safety)

• Estimates on the proportion of patients in whom PE 
can be excluded without imaging (efficiency)













Strengths and Limitations; lessons learned

Initial assessment of PE

Bayes theorem: post-test probability = pre-test probability x test-result (+/-)

So, obviously, with a higher prevalence (pre-test probability), failure rate increases as well



Example: prevalence and failure rate YEARS



Strengths and Limitations; lessons learned

Initial assessment of PE
Ongoing VTE risk factors

Strategies with increasing efficiency assign more patients to follow-up, also those with 

more ongoing VTE risk factors … thus, more patients receive a diagnosis of PE during 

follow-up and this not necessarily is a reflection of the initial PE suspicion at baseline

Moreover, if we refer more 

patients initially for CTPA, 

we also find ssPE more 

often …

Failure rate in PE diagnostics is a function of

- Prevalence (Bayes theorem)

- Efficiency 

And this function is distorted by detection of ssPE

as well …

Only answer/solution: diagnostic randomized 

clinical trial



Conclusions

• In patients with a low clinical impression of having PE, as seen in ER care, 
the PERC is a safe and efficient instrument to exclude PE without D-dimer 
testing and imaging

• In ambulatory outpatients (community healthcare), strategies with D-dimer 
adjusting to CPTP are most attractive in terms of safety and efficiency

• In patients referred to a hospital clinic with a clear suspicion of having PE:
• PERC appears to be no longer safe;
• Strategies with an adjusted D-dimer threshold are most efficient;
• An age-adjusted D-dimer approach is associated with a lower failure rate 

compared to a CPTP-adjusted D-dimer strategy, but the latter is also most 
efficient

• In nursing homes or hospitalized patients, diagnostic strategies with CPTP 
plus D-dimer are far less efficient while at the same time the failure rate 
ranges between 3-5% 



‘one size does not fit all’
(also not in suspected PE)

Thanks for your attention 

g.j.geersing@umcutrecht.nl

mailto:g.j.geersing@umcutrecht.nl


Thanks to all my fellow IPD-MA investigators!

Toshihiko Takada, Frederikus A Klok, Harry R Büller, D 

Mark Courtney, Yonathan Freund, Javier Galipienzo, 

Gregoire Le Gal, Waleed Ghanima, Jeffery A Kline, 

Menno V Huisman, Karel G M Moons, Arnaud Perrier, 

Sameer Parpia, Helia Robert-Ebadi, Marc Righini, 

Pierre-Marie Roy, Maarten van Smeden, Milou A M 

Stals, Phil S Wells, Kerstin de Wit, Noémie Kraaijpoel, 

Nick van Es


