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Abstract

The global pandemic of severe acute respiratory syndrome coronavirus 2 has caused significant morbidity and mortality,
not only causing devastating lung injury but also has an enormous effect on the cardiovascular system. The hypercoagulable
state associated with coronavirus 2019 plays a major role in the disease manifestation. Venous thromboembolism including
pulmonary embolism remains the most common thrombotic manifestation of the disease as compared to arterial thrombosis.
Nonetheless, the co-occurrence of both venous and arterial thrombosis in a coronavirus 2019 patient, to our knowledge,
has rarely been reported. Herein, we are presenting a case of co-occurrence of left ventricular thrombosis with pulmonary
embolism in the setting of coronavirus 2019 with successful treatment with apixaban.
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Background an active smoker and has a remote history of cocaine and her-
oin use, which he has quit 22years ago. His medications
included metoprolol succinate, lisinopril, levetiracetam, and
risperidone. He has no prior history of atrial fibrillation, hyper-
tension, myocardial infarction, or thrombosis. Initial vital signs
showed a temperature 37.1C, heart rate 92/min, respiratory

Coronavirus 2019 (COVID-19) which is caused by severe
acute respiratory syndrome coronavirus 2 (SARS-CoV-2)
has profoundly threatened the health of millions of people
worldwide.! In addition to the classical respiratory symp-

toms, hypercoagulability-related thrombotic vascular events ..o ¢ 23/min, and oxygen saturation 97% on room air.

. o
are a well-known associated complication.” Pulmonary  phygical exam revealed decreased air entry to the lungs bilater-

embolism is the most common thromboembolic event .1y with diffuse rhonchi. He also had +1 bilateral lower limb
reported in the literature, and it is much more common than

the arterial events.> Herein, we are reporting a very unique
and rare case of COVID-19 who presented with left ventric-
ular thrombus with co-occurrence of pulmonary embolism
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Figure |. Chest X-ray showed multifocal opacities bilaterally.

pitting edema. Laboratory studies revealed a normal complete
blood count and complete metabolic panel. N-terminal (NT)-
pro hormone BNP was mildly elevated of 517pg/mL (0—
100pg/mL). Inflammatory markers were markedly elevated
with D-Dimer 64,000ng/mL (0-500ng/ml), Ferritin
729.1ng/ mL (24-336ng/mL), C-reactive protein 14.4mg/dL
(0.0-0.8mg/dL), and lactate dehydrogenase 669U/L (122—
222U/L). Troponins were negative. SARS-CoV-2 real-time
polymerase chain reaction (RT-PCR) was positive from a naso-
pharyngeal swab. The electrocardiograph (ECG) showed a
sinus tachycardia with signs of left ventricular hypertrophy.
Multifocal opacities were appreciated in the chest X-ray
(Figure 1). Computed tomography (CT) angiogram of the chest
revealed right upper lobe segmental and subsegmental emboli,
suggestions of multiple thrombi in the left ventricle, and multi-
focal ground-glass opacities (Figure 2). Echocardiogram was
done for further evaluation which revealed a large thrombus of
a diameter of 3 X 3 cm in the apical region of the left ventricle,
and an ejection fraction of 20%-25% with signs of left ven-
tricular hypertrophy (Figure 3), normal right ventricular sys-
tolic function with no signs of right heart strain, and no evidence
of any thrombus in the right heart chambers or any valvular
heart disease. Three months before his presentation, the patient
had a two-dimensional (2D) echocardiograph with no evidence
of thrombus in the left ventricle, with the same ejection frac-
tions and the signs of left ventricular hypertrophy (Figure 4).
He was started on a therapeutic dose of enoxaparin (1 mg/kg)
twice daily for 7days for the pulmonary emboli and the left
ventricle thrombus, before transition to apixaban. At the same
time, he was also started on guideline-directed medical therapy
for the heart failure.

Upon discharge, he was transitioned to a therapeutic dose
of apixaban (10mg twice daily for 7days and followed by
Smg twice daily). Six weeks later, echocardiography was
repeated and showed a significant reduction in the size of the
left ventricular thrombus from 3 X 3cmto 1 X 1 cm (Figure 5),

Figure 2. CT angiogram of the chest showed right upper lobe
segmental and subsegmental emboli.

Figure 3. Echocardiogram revealed a large thrombus of a
diameter of 3 cm in the apical region of the left ventricle.

and the patient was recommended to continue the treatment to
complete at least 6 months duration, where another echocar-
diogram will be done to re-assess the situation A full hyperco-
agulability workup showed mildly elevated anticardiolipin
antibodies IgM 57. Other hypercoagulable tests including
dilute Russell’s viper venom time (dRVVT) screening for
lupus anticoagulant, homocysteine levels, paroxysmal noctur-
nal hemoglobinuria screening, Protein C and S activity,
antithrombin mutations, and factor V Leiden and prothrombin
genotyping were unremarkable. Autoimmune workup includ-
ing antinuclear antibody, antineutrophil cytoplasmic antibody,
anti-double-stranded DNA antibody, rheumatoid factor, anti-
cyclic citrullinated peptide, anti-histone antibodies, Sjogren
antibody, myeloperoxidase antibodies, proteinase 3 autoanti-
bodies, complement levels, Smith antibody, and RNP anti-
body were also within normal limit. Tumor markers were
also negative. Although the history of HFrEF with severe low
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Figure 4. Echocardiogram 3 months prior to his presentation
with no signs of left ventricular thrombus.

Figure 5. Repeated echocardiogram after 6 weeks post
discharge which showed a significant reduction in the size of the
left ventricular thrombus from 3cm to | cm.

ejection fraction can be a risk factor for left ventricular throm-
bosis; however, he was not in acute decompensated heart
failure upon his presentation. Moreover, his previous echocar-
diogram, which was done 3 months before his presentation
had no evidence of left ventricular thrombus. The timing with
COVID-19 infection, and with the co-occurrence of pulmo-
nary embolism, this raises the suspicion of a hypercoagulable
state secondary to COVID-19.

Discussion

COVID-19 which is caused by the SARS-CoV-2 has resulted
in a major global health crisis since December 2019.%
Hypercoagulable state, either in the form of venous or arte-
rial thromboembolism, is an emerging sequelaec of COVID-
19 and has been linked to a poor prognosis.® Multiple theories
have evolved in trying to explain the COVID-19 coagulopa-
thy, they include a severely intensified inflammatory
response that leads to thrombo-inflammation via cytokine
storm, complement activation, endothelins, as well as direct
activation of the coagulation cascade by SARS-CoV-2
itself.>® Other theories suggest that severe pneumonia can
cause hypoxia, which may lead to high blood viscosity and
can promote thrombosis.® In addition, it has been reported in

some cases that COVID-19 patients may have positive
antiphospholipid antibodies that may play a role in hyperco-
agulable state, as seen in our patient.'%!!

Venous thromboembolism including pulmonary embo-
lism is the most common thrombotic manifestation of
COVID-19. Kaminetzky et al.'””> mentioned in his cohort
study that 37.1% of the COVID-19 patients were positive for
pulmonary embolism demonstrated by the computerized
tomography of the pulmonary arteries (CTPA). Chi et al."* in
a meta-analysis has reported an incidence of 23.9% hospital-
ized patients with COVID-19 who developed venous throm-
boembolism despite receiving anticoagulation, and the
mortality was further estimated to be 21.3%. It is more com-
mon in critically ill patients with severe pneumonia with
acute respiratory distress syndrome (ARDS) and patients
who were hemodynamically unstable.'* Critically ill patients
with COVID-19 admitted to intensive care unit were pre-
dicted to have a 2.5 times greater risk for venous thrombo-
embolism than those who were admitted to the regular ward
(30.4% vs 13.0%)."3 In contrast, the incidence of arterial
thrombosis is much less than the venous thromboembo-
lism,"> and only a few cases were reported in the literature
with left ventricle thrombosis associated with COVID-19,
most of them presented with myocardial infarction.'® To our
knowledge, we are the first to report a case of COVID-19
associated with both left ventricle thrombus and pulmonary
embolism without myocardial infarction and was hemody-
namically stable.

Left ventricle thrombus is a rare and life-threatening
entity.!” Acute myocardial infarction remains the most com-
mon cause for his situation; patients who present with ante-
rior ST-elevation myocardial infarctions or large infarction
with an ejection fraction of less than 30% are at the highest
risk for this complication.'® In addition to the acute myocar-
dial infarction, severe left ventricular systolic dysfunction
secondary to non-ischemic cardiomyopathies (especially
when they present in the acute decompensated phase),'® myo-
carditis, and hypercoagulable state can be considered as well
causes for true left ventricular thrombus.!'®?° Herein, we are
presenting a case of a patient who has HFrEF without acute
decompensated heart failure and a previous echocardiograph
without any evidence of left ventricle thrombus, who pre-
sented with left ventricular thrombus and multiple pulmonary
emboli in the setting of COVID-19.

Recently, the American Society of Hematology recom-
mended that prophylactic dose of low molecular weight hep-
arin be given to all patients with COVID-19 who did not
have a contraindication for it. If there is an evidence of PE/
DVT, the patients should be on therapeutic anticoagulation.
The empiric use of a therapeutic dose of anticoagulation in
COVID-19 patients without PE/DVT remains controversial.
The International Society of Thrombosis and Haemostasis
(ISTH) interim guidance, on the other hand, recommends
monitoring of coagulation parameters such as D-dimer,
fibrinogen, prothrombin time, and platelet count in assisting
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the use of anticoagulation in hospitalized patients with
COVID-19.2! The worsening of coagulation parameters may
warrant a more aggressive critical care support and for
potential consideration of therapeutic anticoagulation.?! All
patients who started on therapeutic anticoagulation should
be given a minimum course of 3months of the regimen.??
Despite the absence of clinical trials regarding the use of
direct oral anticoagulant agents (DOACsS) in case of left ven-
tricular thrombus, some reports encourage the use of these
agents.”>?* It has been shown that the DOACs including
apixaban have superior effectiveness in preventing stroke
and systemic embolism, lower incidence of major bleeding,
rapid onset, better pharmacokinetic/pharmacodynamic pro-
files, free from frequent laboratory monitoring, fewer food
and drug interactions and improved cost effectiveness in
comparison to vitamin K antagonists (VKAs).>” In our
case, we started the patient on enoxaparin, then discharged
home on apixaban with significant decrease in the size of the
thrombus on the repeated echocardiogram 6 weeks later.

Conclusion

We are presenting an unique case of a patient with co-occur-
rence of COVID-19, pulmonary embolism, and left ventricu-
lar thrombus without acute myocardial infarction or severe
pulmonary disease, who responded dramatically to medical
therapy. This case highlights that COVID-19 patients pre-
senting with a hypercoagulable state with a very high
D-Dimer levels are at high risk of developing pulmonary
embolism and possibly arterial thrombosis. In light of the
rarity and the lack of a standardized guideline for the man-
agement of this presentation, we recommend a multidiscipli-
nary approach for this group of patients. In our case, we used
the apixaban with tremendous decrease in the size of the
thrombus within 6 weeks.
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