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Introduction 
 
The range of symptoms and associated end organ damages from 
SARS-CoV-2 infection continues to broaden as more data 
appears.  One of higher mortality consequence is pulmonary 
thromboembolic events. Many severely infected hospitalized 
patients have pulmonary embolism and/or deep vein thrombo-
sis. Prophylaxis and prevention measures have been studied and 
recommended based on evolving data.  However, the data is 
limited with mild outpatient cases and even rarer in asympto-
matic infected patients. Asymptomatic patients may not be 
aware of their infection yet they are nevertheless at risk for 
subsequent thromboembolic events for months afterwards.  
This case illustrates the suspected COVID infection as cause of 
bilateral pulmonary embolism in a low thromboembolic risk 
patient.  
 
Case  
 
A 66-year-old Spanish-speaking woman with history of 
diabetes, hypertension, thrombophlebitis, presents to ER with 1 
day of constant midsternal chest pain and palpitations worse 
with exertion.  She has tachypnea but denies actual shortness of 
breath.  For several weeks, she was more fatigued than usual, 
but has no other symptoms and denies cough, hematemesis, 
fever, rash, nausea, vomiting, dizziness nor leg swelling.  She 
denies COVID-19 infection although her daughter had covid 
infection 6 months prior. She does not smoke nor taking any 
hormone supplement. She had a prior episode of lower extremi-
ty thrombophlebitis many years ago attributed to varicose veins.  
She denies family history of thrombosis and has been very 
active.  
 
Physical exam was significant for hypoxia with O2 saturation 
of 88% on room air, improving to 94% on 4L O2. BP 140/76, 
Pulse 129, respiratory rate was 19 breath/min without respira-
tory distress.  Cardiac exam only showed tachycardia, her lungs 
were clear and there was no lower extremity edema.  
 
Admission labs were significant for Troponin of 1.15; BNP281; 
D-dimer 1597; normal PT/INR 12.2/1.0, PTT 34.7, normal 
CBC and SARS-CoV-2 PCR was negative.  
 
EKG showed sinus tachycardia at rate of 129, without ST/T 
wave changes. Chest x-ray no evidence of acute disease. Lower 
extremity venous ultrasound was negative for DVT in either 
leg.  
 

 
 
Chest CT angiography revealed extensive bilateral pulmonary 
emboli including the distal right pulmonary artery and left 
pulmonary artery as well as multiple lobar pulmonary arteries 
bilaterally. Thoracic aorta was normal.  
 
Transthoracic echocardiogram showed LVEF of 50-55%. 
Moderate to severe reduced systolic functions. Moderate to 
severe TR with estimated RVSP 50 to 55mmHg with moderate 
pulmonary hypertension. 
 
Patient was admitted to the ICU and started on infusion heparin 
with improvement of her symptoms and decreased D dimer to 
732. Hypercoagulable work up was negative for Factor V 
Leiden mutation, prothrombin B20210A Mutation, Beta 2 
Glycoprotein 1 Antibodies IgG and IgM, Phospholipid Abs 
IgM/IgG, normal SED rate.  
 
Patient was able to walk without desaturation and no oxygen 
required on discharge.  
 
Cardiology deemed elevated troponin due to demand ischemia 
with right heart strain secondary to bilateral pulmonary embo-
lism. She was subsequently discharged home on apixaban 5 mg 
BID. 
 
At the post hospital follow up visit, COVID-19 antibody testing 
was positive due to possible exposure 6 months ago.  
  
Post discharge d-dimer decreased from 0.37 => 0.29 => 0.28. 
 
With her negative hypercoagulable testing and positive 
COVID-19 antibodies, her bilateral PE were presumed by 
asymptomatic COVID-19 infection within past 6 months. 
Patient will complete six months of therapeutic anticoagulation 
with apixaban. 
 
Discussion 
 
Hypercoagulable state is common in patients with COVID-19 
infection especially in the ICU.  The pathogenesis of the throm-
boembolic events due to SARS-CoV-2 infection is not fully 
understood and speculated as a complex interaction between 
endothelial cells injury, local and systemic inflammatory 
response, and the deranged coagulation system.1 SARS-CoV-2 
virus causes endothelial injury with direct invasion of the 
endothelial cells. In addition, the spike protein could activate 



  
 
the alternative complement pathway.2,3 This hypercoagulable 
state with acute inflammatory changes has been termed throm-
boinflammation or COVID-19 associated coagulopathy 
(CAC)4 and has associated vascular dysfunction and cytokine 
storm. The exaggerated inflammatory immune response and 
throm-botic microangiopathy subsequently result in multiorgan 
dysfunction and potential death.4,5 One study reported 57 % of 
44 ICU patients lack clot lysis function, and were referred as 
“fibrinolysis shutdown” with higher rate of thromboembolic 
events.6 For critically ill patients, immobilization also leads to 
stasis of blood flow. Increased Factor VIII, fibrinogen, d-dimer 
and hyperviscosity are found in infected patients.7 Other coagu-
lation labs can be variable, including platelet count, PT/PTT, 
and clotting time, which can be normal or elevated.7  
 
Initial symptoms of SARS-CoV-2 infection are mainly respira-
tory with chronic pulmonary sequela. Forty to fifty percent of 
asymptomatic patients were found to have subclinical lung 
abnormalities on CT scans with possible association to the 
infection.8 PE and other thromboembolic events were linked to 
critically ill patients with COVID-19 and increase morbidity 
and mortality.5 The hypercoagulable state seems to persist 
beyond hospital discharge even with thromboprophylaxis.9,10 
The majority of venous thrombosis events occur within six 
weeks of hospitalization.11 The incidence of thromboembolic 
events in ambulatory COVID-19 patients is not clear due to lack 
of data and the insidious development of PE for those without 
other risk factors for thromboembolic diseases.5 There have 
only been handful of asymptomatic patient have been diag-
nosed with acute PE requiring hospitalization and subsequently 
found to have prior COVID-19 infection with positive antibody 
or current positive test results.5,9,12  
 
Randomized controlled trials in past year have conflicting 
results regarding the antithrombotic therapy in COVID-19 
patients.1 Pharmacological thromboprophylaxis is not routinely 
recommended post discharge for ambulatory patients.1,13  Full 
therapeutic dose low molecular weight heparin might improve 
outcomes in non-critically ill patients admitted to hospital. 
However, this may not apply to critically ill patients with higher 
bleeding risk and impaired renal function. Thus thrombo-
prophylaxis with intermediate dose LMWH may be a better 
alternative.1,13 Consideration for patients with increased risks of 
thrombosis including obesity, should receive full dose anti-
coagulation.14 In sicker ambulatory patients with reduced 
mobility, elevated d-dimers, or elevated inflammatory parame-
ters, LMWH prophylaxis could be consider in absence of 
bleeding risk.1,9  If VTE is established, a treatment period of 3-
6 months is recommended.12 Recommendations may continue 
to evolve as more studies and results become available.  
 
This patient had no COVID-19 symptoms nor confirmed 
infection other than remote exposure through family contact 6 
months ago.  Her hypercoagulable testing was negative. The 
subsequent positive COVID-19 antibody test led to the 
association of COVID infection to her bilateral PE.  The patient 
may have been infected without symptoms within the past 3 
months thus resulting in elevated IgG level.  T cell immunity 

has shown to be robust in convalescent individuals with 
asymptomatic or mild COVID-19.12,15 However, this was not 
checked for this patient.  It is important to consider pulmonary 
embolism as a potential late complication in patient without 
severe COVID-19 infection.  It is prudent to consider possible 
remote SARS-CoV-2 infection in patients with unexplained 
VTE and without risk factors. Much is yet to be known about 
the long-term effect post COVID-19 infections, the reinfection 
potential and the risk of thromboembolic events. Long term 
follow-up and screening for recurrent symptoms may be 
warranted to prevent fatal events.  
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