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ABSTRACT

Coronavirus disease 2019 (COVID-19) has overwhelmed healthcare globally with millions of cases and over 2 million deaths worldwide. The 

hypercoagulable state associated with COVID-19 is a well-recognized complication that carries a poor prognosis. Marantic endocarditis, or 

non-bacterial thrombotic endocarditis (NBTE), is caused by a sterile vegetation on the cardiac valves resulting from the deposition of fibrin 

and platelet aggregates. It is highly associated with the hypercoagulable and acquired inflammatory states. Herein, we report a unique and 

rare case of COVID-19 presenting with NBTE.

LEARNING POINTS

• COVID-19 has caused a major global pandemic, with high morbidity and mortality.

• One of the complications of COVID-19 infection is a hypercoagulable state.

• To the best of our knowledge, we present only the second case of marantic endocarditis in a patient with COVID-19, in the hope of 

raising awareness among physicians of this potential rare association.
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INTRODUCTION

Marantic endocarditis, also known as non-bacterial thrombotic endocarditis (NBTE), is a rare entity where non-infectious vegetations are 

attached to the valvular area or endocardium. The condition was first described by Zeigler in 1888 [1], who reported the deposition of fibrin on 

heart valves, and subsequently termed ‘nonbacterial thrombotic endocarditis’ by Gross and Friedberg in 1936 [2]. NBTE is also known as non-

infectious endocarditis, and is characterized by the presence of vegetations on the cardiac valves. These vegetations are mainly composed of 

platelet aggregates and fibrin, and are not infectious; they do not contain bacteria [3]. NBTE is mainly associated with hypercoagulable states 

or malignancy and typically affects the aortic or mitral valves [4]. 

Coronavirus disease 2019 (COVID-19) has caused a major pandemic, with high morbidity and mortality. One of the complications of 

this infection is a hypercoagulable state, with deep vein thrombosis and pulmonary embolism the most common thromboembolic events 

reported in the literature [5]. We describe a unique and rare case of COVID-19 presenting with NBTE. 
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CASE DESCRIPTION 

A 61-year-old man with a significant medical history of seizure/epilepsy and non-ischaemic heart failure with a reduced ejection fraction 

(HFrEF), who was also an active smoker, presented to our hospital with weakness and non-productive cough of 1 weeks’ duration. He was 

homeless and poorly compliant with his medications. His initial vital signs showed a temperature of 37.1°C, heart rate of 92/min, tachypnoea 

with a respiratory rate of 23/min, oxygen saturation of 87% on room air and blood pressure of 103/65 mmHg. Physical examination revealed 

decreased air entry to the lungs bilaterally with diffuse crackles and rhonchi. Cardiovascular examination revealed a systolic murmur best 

heard at the aortic area with no radiation to the carotid, and with an otherwise regular rate and rhythm. He had +1 bilateral lower limb 

pitting oedema but no jugular venous distention. Laboratory studies revealed a white blood cell count of 10,900/µl (4,000–11,000/µl), 

microcytic anaemia with haemoglobin 10.7 g/dl (13.5–16 g/dl) and a mean corpuscular volume of 74 fl (81.2–95.1 fl), and thrombocytopenia 

with a platelet count of 73,00/µl (150,000–450,000/µl). N-terminal (NT)-pro hormone brain natriuretic peptide was mildly elevated at 

517 pg/ml (0–100 pg/ml). Inflammatory markers were markedly elevated with D-dimer 50,047 ng/ml (0–500 ng/ml), ferritin 744.7 ng/ml 

(24–336 ng/ml), C-reactive protein 12.2 mg/dl (0.0–0.8 mg/dl) and lactate dehydrogenase 592 U/l (122–222 U/l). The iron profile showed 

iron 17 µg/dl (50–150 µg/dl), iron saturation 12.4% (20–55%) and TIBC 137 µg/dl (250–400 µg/dl). The haemolysis profile was notable 

for high LDH, and normal haptoglobin and reticulocyte counts. Schistocytes and platelet clumping were seen in a peripheral blood smear. 

SARS-CoV-2 RT-PCR from a nasopharyngeal swab was positive. The electrocardiograph (ECG) showed sinus tachycardia with signs of left 

ventricular hypertrophy. Chest x-ray (CXR) showed multifocal infiltrates consistent with COVID-19 infection (Fig. 1). A CT angiogram of the 

chest revealed right upper lobe segmental and subsegmental emboli, suggestions of multiple thrombi in the left ventricle, and multi-lobar 

predominantly peripheral ground-glass opacities and consolidation (Fig. 2). An echocardiogram revealed an ejection fraction of 20–25% 

with signs of left ventricular hypertrophy, no right heart strain, and aortic valve vegetation (Fig. 3). A CT scan of the head did not show any 

emboli. Blood cultures were persistently negative. In light of the high risk of vegetations/thrombi showering to the brain, the patient was 

started on a therapeutic dose of enoxaparin. At the same time, he was also receiving guideline-directed medical therapy for heart failure and 

supportive treatment for COVID-19.

Figure 3. Echocardiogram showing aortic valve vegetation

Figure 1. Chest x-ray showing 

multifocal infiltrates consistent 

with COVID-19 infection

Figure 2. CT angiogram of the 

chest revealing right upper lobe 

segmental and subsegmental 

emboli, and multi-lobar 

predominantly peripheral ground-

glass opacities and consolidation
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Upon discharge, the patient was transitioned to a therapeutic dose of apixaban. A full hypercoagulability investigation showed mildly 

elevated anticardiolipin antibodies. Other hypercoagulable tests and autoimmune work-up were unremarkable. The patient was seen in the 

outpatient clinic 4 weeks after discharge from hospital, where his echocardiogram showed resolution of the vegetation and left ventricle 

thrombus. 

DISCUSSION

NBTE is a relatively rare condition most commonly found in patients with underlying malignancy or systemic lupus erythematosus[4]. Other 

conditions associated with NBTE include systemic or acquired inflammatory conditions such as rheumatoid arthritis and sepsis, connective 

tissue disorders, autoimmune disorders and other hypercoagulable states but not COVID-19[6]. A diagnosis of NBTE is most frequently 

made at autopsy, with incidence ranging from 0.3% to 9.3% in the adult populatio [1]. Although all age groups can be affected, NBTE is usually 

reported in patients between the fourth and eighth decades of life[1,7,8]. There is no gender predilection[7,8]. 

Although the pathogenesis of NBTE remains unclear, it is similar to the process by which underlying malignancy or a high inflammatory state 

results in elevated levels of cytokines (tumour necrosis factor and interleukin-1), which in turn causes local tissue damage with activation of the 

coagulation cascade resulting in vegetation formation[9]. In our patient, COVID-19 infection causing a high inflammatory state with cytokine 

storm possibly contributed to the local tissue damage and in turn caused thrombus vegetation formation on the disrupted areas. These 

sterile vegetations have reduced cellular organization at the deposition site, which makes them friable and readily prone to detachment with 

subsequent systemic embolization[10]. Balata et al. reported a case of NBTE with COVID-19 in a 76-year-old woman with systemic cerebral 

embolism, who was found to have two small vegetations on her mitral valve, visualized only with a transoesophageal echocardiogram[11]. In 

contrast, our patient had the echocardiogram as part of the investigations of the murmur heard on physical examination, with visualization 

of the vegetation on trans-thoracic echocardiogram. To the best of our knowledge, we are one of the few authors who have reported one of 

these rare cases.

Patients with NBTE should be treated with lifelong anticoagulation due to the high risk of systemic embolism and recurrent 

thromboembolism[12]. Recommendations for the treatment of malignancy-associated NBTE include therapeutic anticoagulation with 

heparin, and treatment of the underlying malignancy. Warfarin has been found to be ineffective in preventing recurrent thromboembolic 

events in NBTE[13]. The optimum treatment of the hypercoagulable state in patients with COVID-19 remains unclear. A small randomized 

phase II clinical trial (HESACOVID) randomly assigned 20 individuals with severe COVID-19 to receive therapeutic-dose anticoagulation 

(enoxaparin 1 mg/kg twice daily) or prophylactic-dose anticoagulation (enoxaparin, 40 mg once daily or unfractionated heparin, 5000 units 

three times daily), with appropriate adjustments for age, weight and kidney function. It was shown that therapeutic enoxaparin decreased 

the need for mechanical ventilation in severe COVID-19[14]. Our patient was treated with therapeutic enoxaparin and upon discharge 

was transitioned to a therapeutic dose of apixaban with resolution of his vegetation after a month of therapy. The plan is to continue 

anticoagulation for life.

CONCLUSION

In conclusion, we presented a case of NBTE in a patient with COVID-19, which we propose may have been caused by the underlying 

hypercoagulable or inflammatory state. NBTE carries a high risk of systemic embolism and recurrent thromboembolism, so prompt 

treatment with anticoagulation is paramount. We have described this case to highlight the potential association of COVID-19 with this 

serious condition in order to raise awareness among physicians. 
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