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with D-dimer values within the referent range:
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Abstract. - OBJECTIVE: COVID-19 is associat-
ed with an increased incidence of pulmonary em-
bolism (PE). Elevated D-dimer levels are linked to
an increased risk of PE and poor clinical outcome.
We reported a case of PE in a COVID-19 patient
with normal D-dimer levels and conducted a re-
view of the literature on the subject.

CASE REPORT: A 38-year-old man with no
prior comorbidities returned to the COVID-19 out-
patient clinic 36 hours after being discharged
from the hospital, where he had been treated
for COVID-19 pneumonia. He reported a sudden
feeling of dyspnea and chest pain. The physical
examination was unremarkable. No new changes
were detected on the chest X-ray. D-dimer and
cardiac-specific markers values were within the
referent range. The patient underwent an urgent
computerized tomography pulmonary angiog-
raphy which revealed signs of bilateral arterial
thrombosis. He was treated with a therapeutic
dose of low molecular weight heparin and dis-
charged after 15 days, with a recommendation to
use a direct oral anticoagulant.

CONCLUSIONS: Healthcare professionals should
be aware that PE can occur as a late complication
of COVID-19. Clinical suspicion of PE should lead
physicians to use additional diagnostic methods to
confirm or rule out PE, even if D-dimer levels are
within the referent range.
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Introduction

After nearly two years of the Coronavirus
Disease 2019 (COVID-19) pandemic, it is safe to
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say that this disease is a hypercoagulable state,
with an increased risk of venous thromboembo-
lism (VTE) — a clinical entity that includes deep
vein thrombosis (DVT) and pulmonary embolism
(PE)". Coagulation abnormalities are commonly
encountered in all severe infections and inflam-
mations?, but they appear to occur more frequently
and with a worse clinical prognosis in patients in-
fected with severe acute respiratory syndrome-re-
lated Corona Virus 2 (SARS-CoV-2)*.

The true prevalence of PE in COVID-19 patients
is still unknown, varying in the research conducted
so far from less than 10% to more than 30%, with
a higher prevalence among Intensive Care Unit
(ICU) patients*®, The association between high
D-dimer values and risk of PE has been found in
almost all studies conducted thus far*’. D-dimer
levels are linked with not only the possibility of PE
but also the severity of COVID-19, with higher lev-
els predicting a worse outcome?®.

Considering this, the purpose of this paper was
to report a rare case of pulmonary embolism in a
COVID-19 patient whose D-dimer values were
within the referent range. We then conducted a
review of the literature on this topic.

Case Report

A 38-year-old Caucasian male with no pri-
or comorbidities was admitted to the hospital
in early October 2021 with COVID-19 bilateral
interstitial pneumonia and associated respirato-
ry insufficiency. Upon admission, high levels of
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pro-inflammatory markers were detected, while
D-dimer values were within the referent range.
During his 12-day hospital stay, he was treated
with continuous oxygen therapy (via an oral-na-
sal mask), antibiotics, parenteral corticosteroid,
prophylactic dose low molecular weight heparin
(LMWH), and other supportive and symptomat-
ic treatment. He was discharged after his general
condition had stabilized and recommended for
further treatment (oral corticosteroids, acetylsal-
icylic acid and vitamins). The patient signed the
informed consent to participate in the study.

The patient returned to the COVID-19 out-
patient clinic 36 hours after discharge due to a
sudden feeling of dyspnea and chest pain. Phys-
ical examination revealed that he was afebrile
(36.6°C), eucardic (88 beats/min), normotensive
(130/90 mmHg), and eupneic (respiratory rate 20/
min). No new changes were detected in the lung
parenchyma on chest X-ray, while the pulmonary
gas exchange was preserved. Electrocardiogra-
phy showed sinus rhythm, incomplete right-sided
branch block, and a negative T wave in lead DIIL.
In laboratory analyses, D dimer values remained
within the reference range (0.29 mg/L FEU, val-
ues < 0.5 mg/L FEU are normal), as did pro-in-
flammatory markers: CRP value was 1.4 mg/L
(reference < 5.0 mg/L), procalcitonin 0.02 ng/ml
(reference < 0.05 mg/L), fibrinogen 3.86 g/L (nor-
mal range 2.00-4.00 g/L). Cardiac-specific mark-
ers were not significantly elevated: CK-MB 39
U/L (normal range 0-24 U/L), NT-proBNP 42.70
pg/mL (reference for those under 75 years < 125
pg/mL), and high sensitivity Troponin I below 10
ng/L (reference for male < 25 ng/L). Computer-
ized tomography pulmonary angiography (CTPA)
was urgently performed as pulmonary embolism
was suspected, and signs of bilateral thrombo-
sis in the branches of the pulmonary arteries
were detected (Figure 1). Additional findings of
ground-glass opacities that matched COVID-19
pneumonia were also found.

The patient was re-hospitalized and given
therapeutic doses of subcutaneous LMWH (na-
droparin-calcium 86 1U/kg/12h), continuing the
oral corticosteroid therapy with prednisolone and
vitamin supplementation for COVID-19 pneu-
monia. Throughout the hospitalization, the pa-
tient’s hemodynamic stability was maintained,
and serial 3"-day monitoring of D-dimer yielded
constant values within the reference range (0.27;
0.27; 0.38; 0.27 mg/L FEU, respectively). He was
discharged in a good general condition after 15
days of treatment, with a recommendation for the
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use of a direct oral anticoagulant (apixaban 5 mg,
twice daily, with a treatment recommendation for
a minimum of 3 months).

Discussion

COVID-19 is a hypercoagulable disorder,
with an increased risk of venous and arterial
thrombosis®. Numerous studies have been con-
ducted to investigate the frequency of PE among
COVID-19 patients, and their findings clearly and
unambiguously show that the incidence of PE is
higher than in non-COVID-19 patients. However,
the PE incidence significantly varied across dif-
ferent research. Even though retrospective studies
from the beginning of the pandemic reported the
incidence of PE usually between 20-30%*"%,in a
recent meta-analysis by Longchamp et al®, the PE
incidence was estimated to be smaller - 8% over-
all and 17% in ICU patients. Compared to those
in the medical ward and outpatients, patients in
ICU had a higher incidence of PE in the majority
of other research®®. In several studies, the pres-
ence of PE in COVID-19 patients was associated
with a worse clinical outcome, resulting in more
frequent ICU admission, mechanical ventilation,
and a longer hospital treatment*>°. Table I sum-
marizes the most important findings from sev-
eral meta-analyses®®!°'? that investigated PE in
COVID-19 patients.

Elevated D-dimer levels have been linked to
pulmonary embolism and poor prognosis in pa-
tients with COVID-19 in almost every study that
investigated this topic™’. D-dimer values over
500 pg/L and greater than 1000 pg/L showed
high sensitivity (96% and 91%, respectively) but
low specificity (10% and 24%, respectively) for
the diagnosis of PE in COVID-19 patients in a
meta-analysis by Suh et al'®. Even though some
studies have suggested using conventional cut-
off D-dimer values when considering CTPA in
COVID-19 patients suspected of pulmonary em-
bolism!®, such an approach should be used with
caution. Even though there have been previously
a few reports of pulmonary embolism with D-di-
mer values within the referent range in the liter-
ature®, to the best of our knowledge, our report
is the first such case description in a patient with
COVID-19. In other words, during the COVID-19
pandemic, clinical suspicion of PE is more im-
portant than ever in the diagnostic algorithm and
should serve as the foundation for implementing
other diagnostic methods.
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Figure 1. A, No signs of thrombosis in the truncus pulmonalis or the left pulmonary artery; B, in the distal part of the right
pulmonary artery, inhomogeneous contrast filling of the lumen was observed, most likely due to partial thrombosis; C, Throm-
bosis at the lobar, segmental, and subsegmental branches of the pulmonary artery in the left lower lung lobe; D, Thrombosis
in certain segmental and subsegmental branches of the right pulmonary artery; E-F, Additional findings of bilateral ground
glass opacities that matched COVID-19.
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COVID-19 related pulmonary embolism with normal D-dimer

Conclusions

Healthcare professionals should be aware that
PE can occur as a late complication of COVID-19.
Although standard D-dimer cut-off levels could
exclude the possibility of DVT and PE in outpa-
tients with a low or intermediate clinical proba-
bility of PE, such an approach in COVID-19 pa-
tients may be inappropriate in some situations.
Clinical suspicion of PE should lead physicians
to use additional diagnostic methods to confirm
or rule out PE.
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