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Suspected pulmonary embolism in the emergency
department: over-, under- and/or mis-testing?
Pierre-Marie Roya,b and Philippe Girardb,c,∗

aDepartment of Emergency Medicine, CHU, University Angers, MitoVasc, Angers, France
bF-CRIN INNOVTE Network, Saint-Etienne, France
cDepartment of Pulmonology, Institute Mutualiste Montsouris, Paris, France
The Lancet Regional
Health - Europe
2024;43: 100990

Published Online xxx

https://doi.org/10.
1016/j.lanepe.2024.
100990
The wide availability of CT scans for patients in emergency
departments generally improves diagnostic pathways,
but its increased use may also pose significant
public health challenges that include the risk of cancer
from cumulative radiation exposure, overdiagnosis and
overtreatment of insignificant diseases, increased
emergency department stay, and associated costs.
Suspected pulmonary embolism (PE) is a prime
example of these issues. The symptoms of PE are
unspecific, leading clinicians to often consider it to
avoid missing a potentially fatal condition. Since the
2000s, diagnostic algorithms involving clinical proba-
bility assessment, D-dimer levels, and CT pulmonary
angiography (CTPA) have been shown to be reliable
and safe.1 Schematically, patients with a high clinical
probability of PE according to validated clinical decision
rules and those with a non-high clinical probability and
elevated D-dimers levels must proceed to lung imaging.
However, easy access to CTPA has increased its use in
patients investigated for PE, with a consequent decrease
in its diagnostic yield.2 Furthermore, despite increasing
diagnoses, this shift has not significantly impacted PE
mortality.3 Efforts to combat overtesting include
estimating when clinically suspected PE may not need
further investigation (PERC rule) and adapting D-dimer
level thresholds to rule out PE in certain sub-
populations (age-adjusted and clinical probability
adjusted cutoffs).4,5

In this issue of The Lancet Regional Health-Europe,
Falster et al. investigated the effect of a combined heart,
lungs and proximal leg veins ultrasound exploration by
emergency physicians on the need for further testing.
In an open-label randomized trial of 150 patients, across
6 Danish hospitals, who would undergo lung imaging
per current guidelines, they found that a multi-organ
ultrasound exploration reduced the use of CTPA or
lung scintigraphy by 45.2% (95% CI: 34.3–56.6,
p < 0.0001).6 If not for confirmatory CTPA after positive
venous ultrasound results, which represented nine of
eleven PE diagnoses obtained with ultrasonography, this
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reduction would have been even greater. Overall, these
data support the high positive predictive value of
ultrasound for diagnosing PE.

However, the performance of ultrasonography to
exclude PE in this trial proved far from acceptable. The
failure rate of the strategy, i.e., the proportion of patients
who had PE ruled out by ultrasonography and remained
untreated but then suffered PE during the 3-month
follow-up was 6.7% (2 of 30 patients), with an upper
limit of the 95% confidence interval (CI) reaching
21.3%. The failure rate in the control arm was 0%
(0 of 51 patients). For the ultrasound-based strategy to
be considered safe, the upper limit of the failure rate
95% CI should not have exceeded 2%.7 Although the
trial was not designed and powered to reliably assess
safety, these results are concerning and will help
reconsider the place of multi-organ ultrasound in future
studies.

Improving the negative predictive value of the
proposed strategy might involve applying it to a low
prevalence population. The authors suggest using it only
in patients with a low clinical probability of PE (preva-
lence 6%). However, the effectiveness of a diagnostic
test depends on its place in the diagnostic strategy. In
the PEGeD study, a low clinical probability corre-
sponded to an initial pre-test probability of PE of 5%, but
a D-dimer level >1000 ng/mL in this group meant a post
D-dimer test probability, i.e., a pre-test probability for
the next examination, of 18%.5 Hence, the negative
predictive value of ultrasound may still be insufficient
for these patients. Also, the low sensitivity and imperfect
specificity of lung ultrasonography for diagnosing PE
might lead to reconsider its very place in the ultrasound
strategy.8

Evaluating diagnostic strategies also requires
assessing their practical applicability. Interventions to
reduce over-testing add complexity to the diagnostic
strategy for suspected PE. For example, integrating the
PERC rule into the PEGeD strategy involves evaluating
clinical probability three times (gestalt assessment to
ensure that the PERC rule is applicable and, if positive,
applying the Wells score) resulting in a significant risk
of misapplication. Past research found that emergency
physicians followed a guideline-conforming diagnostic
approach in <50% of patients with suspected PE, and
this nonconformity was a major independent risk factor
for misdiagnosis.9 More recent work indicates that non-
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adherence to a validated diagnostic strategy based on
clinical probability estimation and D-dimer testing
significantly contributes to CTPA overuse.2,10 In this re-
gard, ultrasound results could be used to alleviate diffi-
culties in evaluating the subjective item of “alternative
diagnosis less likely than PE” in the Wells score. Hence,
ultrasonography, increasingly used in emergency medi-
cine, may complement the clinical examination and, by
supporting differential diagnoses without conclusively
excluding PE, might nonetheless enhance the value of
clinical probability estimation and optimize D-dimer use.

In conclusion, this study underscores the value of
ultrasound in unexpected areas for patients with
suspected PE: refining pre-test probability estimation
before D-dimer testing, and confirming diagnoses by
exploring proximal leg veins. The role of ultrasonogra-
phy in reducing both overtesting and undertesting in
this population certainly merits further exploration.
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