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Optimizing the Use of Pulmonary
Embolism Severity Indices in Electronic
Clinical Decision Support
To the Editor:
We were delighted to learn about the performance of

the natural language processing algorithm developed by
Amin et al1 in identifying computed tomography
pulmonary angiography interpretations that were likely
positive for pulmonary embolism (PE). We were also
excited by their pioneering linkage of real-time natural
language processing results with alerts directing clinicians
to clinical decision support for patients who may be eligible
for outpatient management. Automatic hourly score
updates were another impressive innovation. Indeed, we
would have benefited from these valuable technological
capacities when designing our PE clinical decision support
tool 12 years ago.

We have 2 questions for the investigators. First, are the
authors using the simplified PE Severity Index (sPESI) as
a standalone decision support tool? The sPESI, like its
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more nuanced parent PE Severity Index (PESI), was
designed to predict 30-day all-cause mortality.2 Both
indices fall short when used alone as triage tools, as they
were not designed to address important variables needed
for safe emergency department (ED) disposition
decisions, eg, significant thrombocytopenia, severe renal
insufficiency, or lack of access to outpatient
anticoagulation. The Hospitalization or Out-treatment
ManagEment of Patients With Pulmonary Embolism: a
Randomized Controlled Trial study authors explained
that sPESI “cannot be applied as a standalone rule to
decide on the feasibility of home treatment. It requires an
implicit assessment of medical or social conditions
precluding home treatment.”3 Physicians in HOME-PE
supplemented sPESI with clinical judgment and
subsequently hospitalized 8.9% of patients designated
low-risk by sPESI. The need to supplement sPESI (and
PESI) supports an assistive rather than a directive
approach to PE clinical prediction tools, a practice
recommended by the American College of Chest
Physicians.4

The potential for misclassification by sPESI when used as
a triage tool works in both directions—some patients
designated high-risk for 30-day all-cause mortality may be
entirely suitable for home care. In the sPESI triage algorithm
(unlike PESI), a history of cancer, even if remote and
resolved, contraindicates outpatient management, as does
age >80 years, irrespective of the patient’s broader clinical
profile.3

Second, why select sPESI over the higher performing
PESI? In a multicenter study of 15,531 patients, sPESI
accurately identified those at low-risk of adverse
outcomes but classified a smaller proportion of patients
as low-risk than PESI and had lesser discriminatory
power.5 Similar results have been found in other
settings. As Amin et al1 are calculating the index score
electronically, the advantage of simplification
disappears. PESI was initially simplified because its
complexity was thought to hinder use by clinicians
calculating scores with pencil and paper; the sPESI
designers were concerned that PESI “requires
computation” by busy emergency clinicians.2 However,
that impediment is moot in hospitals that can present to
clinicians “the automatic sPESI score calculation,” as
these investigators are doing.1 Computers find PESI no
more difficult than sPESI.

Accumulating evidence continues to demonstrate that
outpatient treatment of ED patients with low-risk PE is safe
and effective. Whichever risk stratification algorithm
investigators select to guide ED disposition decisionmaking,
this creative linkage of natural language processing with
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clinical decision support is a welcome step forward in the
ongoing endeavor to better match ED site-of-care decisions
with each patient’s individualized risks and needs.
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We thank Vinson et al1 for their thoughtful response to
our work.2 They raise several important and valid points
regarding (1) the use of the simplified pulmonary embolism
severity index (sPESI) as a standalone triage tool and (2) the
decision to use the sPESI over the more expansive
pulmonary embolism severity index (PESI) score.

As outlined in our article, the purpose of our tool is to
aid clinical decisionmaking by identifying patients with
low-risk pulmonary embolism (PE) as candidates for
discharge. This is achieved through automated calculation
of the sPESI score and development of a clinical workflow
to facilitate safe and timely outpatient follow up.
Importantly, this tool is intended to complement clinical
judgment rather than replace it. As alluded to by Vinson
et al, there are many reasons outside of the 6 discrete
variables captured by the sPESI that may warrant inpatient
management of low-risk PE. In the HOME-PE trial,
investigators found that the sPESI score was a safe and
effective triage tool only when a clinician could overrule the
qualification issued by the score based on a patient’s
medical or social context (which occurred 28.5% of the
time).3 Similarly, chart abstraction of all low-risk PE
patients admitted for inpatient management in our cohort
revealed that 39.8% were admitted for alternative diagnoses
aside from PE, further underscoring that this tool should
not supplant clinical judgement.2 To the best of our
knowledge, there are no PE risk stratification scores—or
any clinical risk score for that matter—that can capture the
many nuanced reasons that may warrant inpatient
management of a patient. As such, this tool is not intended
to serve as a standalone triage tool.

The point that PESI has greater discriminatory power
compared to sPESI is well taken. From a logistical
standpoint, the PESI score is heavily weighted by altered
mental status, which is defined in the PESI derivation and
validation study as “disorientation, lethargy, stupor, or
coma.”4 This is not information that can reliably be
extracted from the electronic health record at our
institution without more advanced text mining methods.
It would be possible to use the Glasgow Coma Scale as a
proxy for mental status in future iterations of our model
only if it is consistently captured in a discrete field early in
a patient’s emergency department encounter. In contrast,
all the variables included in the sPESI score calculation are
readily captured in the electronic health record. Finally,
the sPESI score in particular has been shown to reduce
both clinical and economic burdens from admission for
Volume 84, no. 3 : September 2024
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acute PE, which reflects the ultimate objective of this
project.5
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