Clinical Controversies

there is a greater than low clinical suspicion for a PE and if
not otherwise contraindicated, we support treatment with
anticoagulation in patients diagnosed with isolated
subsegmental PE. Furthermore, the use of DOACs has
been shown to be safer than the previous vitamin K
antagonist regimen historically used for acute management
of PE."” We believe there is insufficient evidence to argue
against treatment of isolated subsegmental PE. Ultimately,
we advocate for initiating anticoagulation due to logistical
barriers associated with obtaining confirmatory studies and
evaluation for thrombophilia risk factors; the legal
implications a practitioner may face when choosing not to
treat a diagnosis; the ethical dilemma of performing a study
involving withholding treatment when potential harm
exists; and the safety and efficacy profile of current
recommended outpatient anticoagulation regimens.

Disclaimer: The views expressed herein are those of the authors
and do not reflect the official policy or position of Brooke Army
Medical Center, Uniformed Services University, U.S. Army Medical
Department, U.S. Army Office of the Surgeon General, Department
of the Army, Department of the Air Force, Department of Defense,
or the U.S. government.

https://doi.org/10.1016/j.annemergmed.2025.03.032

REFERENCES

1. Alotaibi GS, Wu C, Senthilselvan A, et al. Secular trends in incidence
and mortality of acute venous thromboembolism: the AB-VTE
population-based study. Am J Med. 2016;129:879.e19-25.

2. Stevens SM, Woller SC, Kreuziger LB, et al. Executive summary:
antithrombotic therapy for VTE disease: second update of the
CHEST guideline and expert panel report. Chest. 2021;160:
2247-2259.

3. Hutchinson BD, Navin P, Marom EM, et al. Overdiagnosis of pulmonary
embolism by pulmonary CT angiography. AJR Am J Roentgenol.
2015;205:271-277.

4. Le Gal G, Kovacs MJ, Bertoletti L, et al. Risk for recurrent venous
thromboembolism in patients with subsegmental pulmonary embolism
managed without anticoagulation: a multicenter prospective cohort
study. Ann Intern Med. 2022;175:29-35.

5. Al Dandan O, Hassan A, Alnasr A, et al. The use of clinical decision
rules for pulmonary embolism in the emergency department: a
retrospective study. Int J Emerg Med. 2020;13:23.

6. Geeting GK, Beck M, Bruno MA, et al. Mandatory assignment of
modified Wells score before CT angiography for pulmonary embolism
fails to improve utilization or percentage of positive cases. AJR Am J
Roentgenol. 2016;207:442-449.

7. den Exter PL, Kroft LJM, Gonsalves C, et al. Establishing diagnostic
criteria and treatment of subsegmental pulmonary embolism: a
Delphi analysis of experts. Res Pract Thromb Haemost. 2020;4:
1251-1261.

8. Vinson DR, Isaacs DJ, Taye E, et al. Challenges in managing isolated
subsegmental pulmonary embolism. Perm J. 2021;25:21.077.

9. Wolf SJ, Hahn SA, Nentwich LM, et al; American College of Emergency
Physicians Clinical Policies Subcommittee (Writing Committee) on
Thromboembolic Disease. Clinical policy: critical issues in the
evaluation and management of adult patients presenting to the
emergency department with suspected acute venous thromboembolic
disease. Ann Emerg Med. 2018;71:€59-e109.

10. Barco S, Konstantinides SV. Pulmonary embolism: contemporary
medical management and future perspectives. Ann Vasc Dis.
2018;11:265-276.

11. Vedovati MC, Mancuso A, Pierpaoli L, et al. Prediction of major
bleeding in patients receiving DOACs for venous thromboembolism: a
prospective cohort study. Int J Cardiol. 2020;301:167-172.

12. Ballestri S, Romagnoli E, Arioli D, et al. Risk and management of
bleeding complications with direct oral anticoagulants in patients with
atrial fibrillation and venous thromboembolism: a narrative review. Adv
Ther. 2023;40:41-66.

13. Bouget J, Balusson F, Maignan M, et al. Major bleeding risk associated
with oral anticoagulant in real clinical practice. A multicentre 3-year
period population-based prospective cohort study. Br J Clin Pharmacol.
2020;86:2519-2529.

ANTICOAGULATION SHOULD NOT BE
ROUTINELY USED FOR ISOLATED
SUBSEGMENTAL PULMONARY
EMBOLISM

Brit Long, MD

Department of Emergency Medicine
Brooke Army Medical Center

Fort Sam Houston, TX

Check for
updates

Steven G. Schauer, DO

Department of Anesthesiology and Emergency Medicine,
University of Colorado School of Medicine, Aurora, CO; and
Uniformed Services University of the Health Sciences
Bethesda, MD

Michael Gottlieb, MD

Department of Emergency Medicine

Rush University Medical Center, Chicago, IL
[Ann Emerg Med. 2025;86:277-279.]

Pulmonary embolism (PE) is a common consideration
in patients presenting to the emergency department (ED),
accounting for 0.2% of ED visits and up to 200,000 deaths
annually." Computed tomography pulmonary angiography
(CTPA) remains a common modality for assessment, and
the increasing use of CTPA has resulted in a rise in PE
diagnoses.z’3 However, with improved CT technology,
there has been a rise in the diagnosis of subsegmental
pulmonary embolism, defined as PE confined to the
subsegmental pulmonary arteries.”” These arteries are 6 to
7 mm in diameter after the initial branch and less than 1.5
mm in the periphery, with subsegmental PE typically
considered to be 1 mm or less diameter within 1 artery.”
Despite the increase in diagnosis, there are little data
demonstrating improved patient outcomes with treating
these smaller PEs, suggesting that a component of
overdetection may be occurring,” Although the management
of segmental and larger PEs involves anticoagulation, there is
controversy whether anticoagulation is necessary in patients
with isolated subsegmental pulmonary embolism. Here, we
argue that anticoagulation is not necessary in patients with
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isolated subsegmental PE who can undergo clinical
surveillance due to several factors including the risk of false
positives, limited clinical benefits, and the harms associated
with anticoagulation.

CTPA is typically considered the diagnostic modality of
choice for PE, which appears as an intraluminal filling
defect; however, imaging interpretation becomes less
reliable the more peripheral the filling defect with poor
interrater reliability (kappa 0.21 to 0.38 for subsegmental
PE).°® The number of false-positive PE diagnoses based on
CTPA is also significant, with studies reporting between
5% and 59%.°° Moreover, studies have found 11% to
59% of initial subsegmental PE diagnoses on CTPA were
later determined to be an artifact when imaging was
reinterpreted by a chest radiologist.”” Although these data
come from studies prior to 2018, many subsegmental PE
may be false positives, exposing the patient to the risks of
unnecessary anticoagulation without any benefits.

Even if a subsegmental PE is present, they are by
definition small and unlikely to be associated with poor
outcomes. Studies suggest that subsegmental PE is not
associated with increased mortality or recurrent venous
thromboembolism (VTE) rates. A 2021 prospective cohort
study included patients with isolated subsegmental PE in
the absence of a proximal deep venous thrombosis (DVT)
who did not receive anticoagulation and evaluated
recurrent VTE at 90 days.'” Patients underwent clinical
surveillance with bilateral lower extremity ultrasound
between days 5 and 7, and 3.1% of patients experienced
recurrent VTE at 90 days. Among this cohort, the rate of
recurrent VIE was only significantly different in patients
aged more than 65 years and in those with multiple
subsegmental PE.'” However, this study excluded patients
with active cancer, those with a history of VTE, those who
had a requirement for oxygen, those who were pregnant,
who had received anticoagulation prior to enrollment,
those who were hospitalized at time of the subsegmental PE
diagnosis, and those with other indications for long-term
anticoagulation.m Notably, this study was also stopped
early by the data and safety monitoring boards. More
recently, a 2024 meta-analysis of subsegmental PE found
no difference in rates of recurrent VTE or mortality in
patients undergoing anticoagulation compared with those
who did not.” This suggests that there appears to be
minimal harm in foregoing anticoagulation in patients with
subsegmental PE.

Importantly, anticoagulation also carries a risk of
complications. The most common complication is
bleeding, which can include life-threatening hemorrhage
(eg, bleeding requiring transfusion 2 or more units or
admission, bleeding affecting a critical organ, or death).

This risk of bleeding is based on the agent used (eg,
warfarin versus direct oral anticoagulants) and patient
factors (older age, renal or liver disease, alcohol use, or prior
bleeding history). Literature suggests the rate of major
bleeding for anticoagulation for PE is 1% to 5% and 4% to
11% for minor bleeding.'"”'* In a retrospective study of
patients with PE, 87% of patients with subsegmental PE
were anticoagulated, and 34% of these patients had
clinically meaningful bleeding (2 g/dL or more decrease in
hemoglobin or requiring a blood transfusion).'” Given the
risk of bleeding and low likelihood of benefit with
anticoagulation for subsegmental PE, the evidence suggests
the harms outweigh any benefits.

Although we do not advocate for routine
anticoagulation, several important caveats should be
considered in the patient with subsegmental PE. First, the
patient should have an isolated subsegmental PE in the
absence of DVT (which would warrant anticoagulation).
Patients should also not be in the higher risk cohort (ie,
those with age 65 years or older, who are pregnant, who
have a poor cardiopulmonary reserve, those with active
cancer, who are hospitalized or have reduced mobility, who
have no reversible risk factor, or who have multiple
subsegmental PEs). Third, clinicians need to ensure the
patient has reasonable follow-up and can undergo clinical
surveillance. This is consistent with guidelines from the
American College of Chest Physicians, which recommend
clinical surveillance over anticoagulation in patients with
subsegmental PE and no proximal DVT who are not at
high risk of recurrent VTE.” The American College of
Emergency Physicians provides a level C recommendation
that anticoagulation should be guided by the individual
patient risk profile and not routinely prescribed in the
setting of isolated subsegmental PE and no DVT."* Finally,
shared decision making with the patient is imperative, with
the physician considering the patient’s wishes concerning
therapy and any likely barriers present at the patient,
family, system, and quality review levels concerning
treatment versus surveillance. Based on the current
evidence, we believe that anticoagulation is not necessary
for the majority of patients with isolated subsegmental PE
who are not at high risk of recurrent VTE, as data suggest
many subsegmental PEs may be false positives or clinically
insignificant, and there is no significant difference in rates
of recurrent VTE or mortality.

Disclaimer: This review does not reflect the views or opinions of
the U.S. government, Department of Defense or its Components,

Defense Health Agency, U.S. Army, U.S. Air Force, Brooke Army
Medical Center, or SAUSHEC EM Residency Program.
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