
Prevalence of pulmonary embolism in patients with COVID-19 at
the time of hospital admission and role for pre-test probability
scores and home treatment

Reply to A. Porfidia and co-workers:

We thank A. Porfidia and co-workers for their interest in our study describing the prevalence of pulmonary
embolism (PE) in patients with coronavirus disease 2019 (COVID-19) at the time of hospital admission
[1]. We fully agree on the need to consider a PE diagnostic algorithm in COVID-19 at the time of hospital
admission, because indiscriminate execution of computed tomography pulmonary angiography (CTPA)
cannot be a workable, routine approach in such patients.

In order to address A. Porfidia and co-workers’ question, we have collected data on risk factors for venous
thromboembolism (VTE) as well history of VTE, oestrogen treatment, prior history of cancer or active
cancer and surgical intervention or immobilisation in the past month. Moreover, the YEARS clinical
probability for PE was prospectively studied in the emergency department by the physician in charge of
the patients before knowing the results of D-dimer testing, with the application of the three items of the
YEARS algorithm (clinical signs of deep vein thrombosis, haemoptysis, and PE as most likely diagnosis)
[2]. Of note, the YEARS clinical probability and D-dimer results were not used to guide whether or not to
perform CTPA, because all patients had CTPA at admission in our study. Nevertheless, we have been able
to retrospectively evaluate the performance of the YEARS approach and the number of PEs that would
have been missed, using the 1000 ng·mL−1 D-dimer cut-off in patients without YEARS items or
500 ng·mL−1 in patients with one or more YEARS items to exclude PE at admission, and therefore the
number of CTPA that would have been avoided with this approach. Due to the word limit allowed in a
research letter, we could not present these results in our original publication and we thank our colleagues
for giving us the opportunity to present them in response to their correspondence.

Of the 106 included patients, 31% (95% CI 21.4–39.9%) had risk factors for PE and only 16.0% of
patients (95% CI 9.6–24.4%) had ⩾1 YEARS items, as compared to 49.7% of the patients included in the
YEARS study [2]. The YEARS algorithm was applied to the 98 patients with an available D-dimer assay.
Among them, PE was diagnosed in 13 patients (13.3%). The application of the YEARS diagnostic
algorithm would have avoided 39/98 CTPA (39.8%, 95% CI 30–50.2%) at the cost of missing one patient
with PE (2.6%). Briefly, this 81-year-old patient had a D-dimer level of 550 ng·mL−1 and no YEARS
items. CTPA on admission showed a distal, sub-segmental PE. Interestingly, the patient was treated with
prophylactic anticoagulant treatment at home for a history of VTE, with oral apixaban 2.5 mg twice a day.
There was no significant difference between the groups with or without acute PE at the time of hospital
admission for COVID-19, in terms of VTE risk factors and YEARS items ⩾1 (table 1). Finally, we
confirm that no patient received COVID-19 therapy, such as corticosteroid or anticoagulation, prior to
hospitalisation [1, 3].

In conclusion, determining the probability of PE is challenging in COVID-19, and a validated and safe
diagnostic algorithm would be useful for clinicians. Several diagnostic algorithms have been validated and
recommended in outpatients with clinical suspicion of PE but none of these algorithms has been evaluated
in patients with COVID-19. The YEARS algorithm was designed to be applied in a busy clinical practice,
such as that experienced in hospitals during the COVID-19 pandemic period and, for this reason, we
decided to test it rather than Pulmonary Embolism Rule Out Criteria (PERC) rules [4]. Applying the
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YEARS algorithm in our study population would have allowed to avoid almost 40% of CTPA at hospital
admission at the cost of one false-negative (2.6%). However, these data must be interpreted with caution
because of the small number of patients studied. Larger prospective studies are needed to validate the value
of PE diagnostic algorithms in that challenging clinical setting also due to the high PE prevalence despite
a low level of clinical suspicion at hospital admission [1].
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TABLE 1 YEARS items and risk factors for venous thromboembolism (VTE) in patients with coronavirus disease
2019 at the time of hospital admission

All patients
(n=106)

Patients with PE
(n=15)

Patients without
PE (n=91)

p-value

Patients with risk factors for VTE n (%) 33 (31) 8 (53) 25 (27) 0.1
Malignancy/history of malignancy n (%) 16 (15) 2 (13) 14 (15)
Immobilisation/surgery in the past
4 weeks n (%)

13 (12) 2 (13) 11 (12)

History of VTE n (%) 8 (7) 3 (20) 5 (5)
Oestrogen n (%) 2 (2) 1 (6) 1 (1)

YEARS items ⩾1 n (%) 17 (16) 5 (36) 12 (13) 0.08

PE: pulmonary embolism.
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