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The pediatric population accounts for a small portion of those with severe disease related to COVID-19. There are
few published reports of hypercoagulable states in children with COVID-19. We describe an 11-year-old male
with nephrotic syndrome who required inpatient treatment for COVID-19 pneumonia eight weeks prior. He
returned to the emergency departmentwith vomiting, tachypnea andwas found to have a pulmonary embolism.
In this case report, we discuss the risk factors for, presentation and evaluation of hypercoagulable state and its
relation to COVID-19 in a pediatric patient.

© 2021 Published by Elsevier Inc.
1. Background

In 2019, severe acute respiratory syndrome coronavirus 2 (SARS-
CoV-2) spread globally fromWuhan, China and resulted in an acute re-
spiratory illness pandemic. This virus was renamed COVID-19 by The
World Health Organization (WHO). The clinical course of COVID-19 is
often accompanied by a hyperinflammatory response and systemic co-
agulation derangement [1], with elevated inflammatory markers in-
cluding a markedly elevated D-dimer level [2].

Pulmonary embolism (PE) is rare in children, with a reported inci-
dence of 8.6–57 in 100,000 in hospitalized children and 0.14–0.9 in
100,000when studying the general population of non-hospitalized chil-
dren [4]. Patients with a severe presentation of COVID-19 infection, in
addition to those with COVID-19 and underlying risk factors for throm-
boembolism, may benefit from prophylactic anticoagulation.We aim to
discuss the risk factors, presentation and evaluation of pulmonary em-
bolism and to support the importance for pharmacologic prophylaxis.

2. Case

An 11-year-old male with obesity, recently diagnosed nephrotic
syndrome (four months prior) and COVID-19 pneumonia (eight
weeks prior) presented to the pediatric emergency department with a
chief complaint of non-bloody, non-bilious vomiting for the past three
days. Associated symptoms were shortness of breath, fatigue, weight
gain, lower extremity swelling, and pain in the right buttocks. His only
active home medication was prednisone 40 mg every other day.
do, FL 32806, United States of

McKinley).
Vital signs on arrival were notable for tachycardia to 173 beats per
minute and tachypnea to 48 breaths per minute, blood pressure 100/
50, oxygen saturation 95–96% on room air, although would decrease
to 91–92% intermittently. His body mass index was 39. Physical exam
was significant for ill appearance, tachycardia, tachypnea, and poor dis-
tal perfusion with cool extremities, but no adventitious heart or lung
sounds, and palpable central and peripheral pulses.

Chest and abdominal X-rayswere unremarkable. POCUS revealed no
ascites, no pleural effusion and no pericardial effusion. Laboratory eval-
uation revealed leukocytosis of 17,900/ul, hemoglobin of 16.8 g/dL,mild
thrombocytopenia of 155,000/ul, hypoalbuminemia of 1.6 g/dl and pro-
teinuria of 3+ protein with a urine protein-to-creatinine ratio of 3.7,
consistent with his nephrotic syndrome. Electrocardiogram (ECG) was
indicative of right heart strain. (Fig. 1) D-dimer was markedly elevated
at 74,443 ng/ml. CT-angiography of his chestwas obtained and revealed
a saddle pulmonary embolism extending into the segmental and
subsegmental branches bilaterally with evidence of right heart strain.
(Fig. 2) The patient was treated with heparin and tissue plasminogen
activator (tPA). He was admitted to the Pediatric Intensive Care Unit
where he was also treated with systemic glucocorticoids, antithrombin
III infusions, and enalapril for hypertension and to decrease protein
wasting. He was successfully transitioned to warfarin and discharged
home on day 21.
3. Discussion

Evidence suggests coagulation function is significantly deranged
during COVID-19 infection and may predispose patients to arterial and
venous thrombotic complications due to excessive inflammation, plate-
let activation, endothelial dysfunction, and stasis [3].
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Fig. 1. EKG. EKG showing sinus tachycardia aswell as classic “S1Q3T3” pattern of acute cor pulmonale. Note large Swave in lead I, a Qwave in lead III and an inverted Twave in lead III that
together indicate acute right heart strain.

Fig. 2. CT Angio. Saddle pulmonary embolism with CT evidence for right heart strain.
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Nephrotic syndrome is one of the most common pediatric kidney
diseases, with an incidence of 2–7 per 100,000 [4]. Venous thromboem-
bolism (VTE) occurs in roughly 3% of childrenwith nephrotic syndrome,
though incidence approaches 25% in high-risk groups [4].

Nephrotic syndrome produces a hypercoagulable state due to
thrombocytosis, and hemostatic abnormalities, including decreased
levels of antithrombin III, free protein S, and plasminogen secondary
to urinary losses. In addition, our patient was at increased risk for
thromboembolic events due to obesity, second-hand smoke exposure,
prolonged immobilization due to virtual school, and multiple recent
hospital admissions.

Currently, there are no standardized recommendations for
pharmacologic prophylaxis of VTE for pediatric patients diagnosed
with COVID-19. A handful of children's hospitals across the United
States have implemented algorithms for anticoagulation in COVID-19
patients. Recommendations for initiation of pharmacologic prophylactic
anticoagulation include patients with COVID-19 plus risk factors for se-
vere disease, such as patients admitted to the ICU or those with
376.e
Multisystem Inflammatory Syndrome in Children (MIS-C), d-dimer
over two times the upper limit of normal or thosewith significant eleva-
tion of markers of inflammation (CRP, ESR, or fibrinogen), or additional
VTE risk factors in personal or family medical history, medications or
immobility.

4. Conclusion

This case highlights the risk of subsequent thrombotic complications
in pediatric patients following COVID-19 infection and supports the
need for standardized guidelines for pharmacologic prophylaxis for
VTE in patients with COVID-19 and risk factors for thromboembolism.
Pulmonary embolism is a rare yet potentially fatal finding in the pediat-
ric population. Due to its rarity, it is crucial to raise awareness about its
increased risk in combination with COVID-19 to avoid potential misdi-
agnoses on initial presentation [5].
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