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Abstract

Nonbacterial thrombotic endocarditis, formerly known as marantic endocarditis, is a very rare complication of advanced
malignancy and other hypercoagulable states in which sterile, fibrin vegetations develop on heart valve leaflets. The most
common malignancies associated with this entity are lung, pancreatic and gastric cancer. It has also been described as a
presentation of COVID-19, which is known to be frequently complicated with coagulopathy and thromboembolic events.
We report the case of a 62 year-old female patient newly diagnosed with stage IV gastric cancer and acute SARS-CoV-2
infection, presenting with confusion and homonymous hemianopsia in the setting of multiple acute ischemic strokes com-
plicating a nonbacterial thrombotic mitral endocarditis. Herein, we discuss the underlying pathophysiology and make the
hypothesis that SARS-CoV-2 infection could have participated in the pathogenesis of nonbacterial thrombotic endocarditis

in our patient suffering from a gastric cancer.
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Abbreviations
COVID-19 SARS-CoV-2 disease
CT Computed tomography

DNA Deoxyribonucleic acid

DWI Diffusion-weighed imaging

HNPCC Hereditary nonpolyposis colorectal cancer
LMWH Low-molecular-weight heparin

MMR DNA mismatch repair

MRI Magnetic resonance imaging

MSI Microsatellite instability

MSS Microsatellite stability

NBTE Nonbacterial thrombotic endocarditis

NETs Neutrophil extracellular traps

SARS-CoV-2 Severe Acute Respiratory Syndrome
Coronavirus 2

UFH Unfractionated heparin
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Introduction

Nonbacterial thrombotic endocarditis (NBTE), formerly
known as marantic endocarditis, is a very rare complication
of hypercoagulable states in which sterile, fibrin vegetations
develop on heart valve leaflets. Those hypercoagulable states
include malignancies—mostly lung, pancreatic, gastric can-
cer and adenocarcinomas of unknown primary site—and
systemic lupus erythematosus (Libman—Sacks endocardi-
tis) particularly in the setting of antiphospholipid syndrome
[1]. It has also been recently described as a presentation of
COVID-19 [2]. Indeed, although coronavirus disease is prin-
cipally expressed as a pulmonary infection, SARS-CoV-2
infection is frequently complicated with coagulopathy and
thromboembolic events [3].

The diagnosis is based on the finding of valvular veg-
etations on echocardiogram without evidence of systemic
infection. Clinical manifestations include those of valvular
dysfunction and systemic embolization [1].

The prognosis of NBTE is often poor due to its asso-
ciation with advanced malignancy. Current management
focuses on identifying and treating the underlying disease
while managing the risk for thromboembolic events with
long-term heparin anticoagulation. Surgery is sometimes
needed to improve valvular dysfunction [1].
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Case report

We report the case of a 62 year-old female patient with
a newly diagnosed stage IV, microsatellite stable (MSS),
poorly differentiated gastric adenocarcinoma and perito-
neal carcinomatosis. Her medical history is remarkable for
hereditary nonpolyposis colorectal cancer (HNPCC) 20
years before treated by right hemicolectomy, hypertension,
type 2 diabetes and dyslipidemia. She was hospitalized
to initiate nasojejunal nutrition because of gastric outlet
obstruction. During her stay, she developed SARS-CoV-2
infection with low oxygen requirements of 1-2 L per
minute. She presented progressive confusion and sudden
left homonymous hemianopsia, which motivated a brain

computed tomography (CT) that showed hypodense bilat-
eral parieto-occipital lesions. Magnetic resonance imaging
(MRYI) of the brain further showed multiple lesions ranging
from 3 to 45 mm, in hypersignal T2/Flair and DWI (Fig. 1).
Those lesions were located bilaterally in the supratento-
rial region, infratentorial region and brain stem. Since this
was compatible with acute ischemic strokes from embolic
origin, the patient underwent electrocardiographic moni-
toring which showed normal sinus rhythm and the absence
of atrial fibrillation. Transoesophageal echocardiography
was remarkable for a hyperechogenic nodule of 6 mm on
the posterior leaflet of the mitral valve (Fig. 2) associated
with mild to moderate regurgitation. The left auricle was
empty and there was no patent foramen ovale. Serial blood
cultures with prolonged incubation returned negative. At

Fig.1 Brain MRI, axial section, T2/FLAIR and DWI: multifocal and bilateral acute ischemic strokes

Fig.2 Transoesophageal echo-
cardiography: hyperechogenic
rounded vegetation of 6 mm on
the posterior leaflet of the mitral
valve
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this point, a diagnosis of NBTE was made. The eye fun-
dus showed known moderate diabetic retinopathy, but no
emboli. The thoraco-abdominal CT-scan showed splenic
and left renal infarcts of probable embolic origin (Fig. 3).
Treatment consisted in subcutaneous enoxaparin 100 IU/
kg bid. Evolution was marked by partial neurological
recovery. A control brain MRI showed no new lesions 10
days after anticoagulation was initiated. However, tumor
markers had risen steeply with a CEA of 6.9 ug/L and a
CA 19.9 of 15,382 kU/L compared to initial dosing at
diagnosis 6 weeks before (1.3 pg/L and 205 kU/L, respec-
tively), reflecting the disease aggressiveness. The specific
oncologic treatment could not be initiated because of a
persistent poor performance status and the patient opted
for supportive care. Unfortunately, in the setting of prob-
able rapid oncologic progression, she passed away 3 weeks
after NBTE diagnosis and her family declined autopsy.
Figure 4 synthesizes the timeline of the above-described
events.

Discussion

The patient’s medical history is remarkable for a colon
cancer 20 years before, which was treated by right hemi-
colectomy. Back then, because she met the Amsterdam cri-
teria [4], she underwent genetic testing on a blood sample
that showed a causal mutation in MLH1 and confirmed the
diagnosis of HNPCC (Lynch syndrome). Unfortunately,
she was lost to follow-up and escaped from advised clini-
cal and endoscopic follow-up. In December 2020, when
encountering the antral tumor on endoscopy in the workup
of abdominal pain and emesis, we expected the tumor to
present microsatellite instability (MSI). However, patholo-
gists report a gastric signet ring cell adenocarcinoma, lit-
tle cohesive, largely ulcerated, without HER2/neu overex-
pression and without argument for a MSI-high tumor on
immunohistochemistry (nuclear staining of cancer cells with
each of the following antigens: MLH1, MSH2, MSH6 and
PMS2) nor PCR. This reminds us that not all tumors that
arise in patients with Lynch syndrome are secondary to an

Fig.3 Abdominal CT-scan, axial sections, arterial phase: splenic and left renal infarcts

Fig.4 Timeline of events.
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underwent a staging workup
during the first month after
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underlying germline mutation, as mismatch repair (MMR)
deficiency and the subsequent accumulation of genetic
alterations that eventually leads to carcinoma require loss of
function of both alleles of a given gene [5]. In other words,
despite carrying one MMR-mutated allele, the MLH1 gene
function was not lost by alteration of the second wild-type
allele during the carcinogenesis of her gastric cancer.

NBTE is usually diagnosed postmortem and is most com-
monly associated with malignancy, occurring in 1.2% of all
cancer patients (mostly end-stage) in autopsy series [6].

The instigating factor causing NBTE remains unclear, but
involves endothelial cell injury in the setting of a hyperco-
agulable state. The acute injury results in platelet deposition
and migration of inflammatory mononuclear cells to form
thrombi interwoven with fibrin and immune complexes [7].
In contrast to infective endocarditis, NBTE lesions are ster-
ile, more friable and more prone to systemic embolization.
NBTE vegetations commonly involve the mitral and aortic
valves and can affect both undamaged and damaged cardiac
valves, as well as the chordae tendineae or the endocardium
[8].

In malignancy, macrophages interact with malignant cells
to release cytokines (tumor necrosis factor, interleukin-1 and
6), which damage endothelium and promote platelet deposi-
tion, ultimately forming friable thrombi. Macrophages also
interact with tumor cells to over-activate the coagulation
cascade, hence, worsening the hypercoagulable state [7].

In COVID-19, other potential causal factors can be identi-
fied such as unrestricted angiotensin II action, an increased
production of adhesion molecules able to induce vascular
inflammation and endothelial activation, complement stimu-
lation, excessive production of neutrophil extracellular traps
(NETs), and increased platelet count [3].

Dehydration, acute inflammatory condition, prolonged
immobilization, existence of multiple cardiovascular risk
factors such as diabetes or hypertension are frequent comor-
bidities in cancer and in SARS-CoV-2 hospitalized subjects,
which might further rise thromboembolic risk.

We, therefore, make the hypothesis that acute SARS-
CoV-2 infection, alongside advanced malignancy, might
have played a role in the pathogenesis of NBTE in our
patient.

Cancer patients are more vulnerable to COVID-19 infec-
tion and their disease course is likely to be more aggres-
sive. Risk, clinical features and management of COVID-
19 in cancer patients have been discussed in a review by
Liu et al. [10]. A retrospective cohort study by Patell et al.
(353 patients without cancer and 45 with active cancer)
found a similarly high incidence of thrombosis and bleed-
ing among patients admitted with COVID-19 with or with-
out active cancer [11], but the confidence intervals were
particularly large and further studies should continue to
explore the thrombotic risk in this particular population.
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Indeed, prothrombotic mechanisms differ in malignancy
and COVID-19, and could, therefore, confer additional risk.
The latest data about thrombosis and hemostasis issues in
cancer patients with COVID-19 state that, as a rule, patients
should receive pharmacological venous thromboembolism
prophylaxis [12]. Prophylactic daily low-molecular-weight
heparins (LMWHSs) or twice daily subcutaneous unfraction-
ated heparin (UFH) are recommended by the World Health
Organisation [13]. It could be argued that due to very high
thrombotic risk, patients with active cancer and severe
COVID-19 may need intermediate doses of LMWH [14] and
that monitoring anti-Xa levels could be of help to optimize
anticoagulation. In case there are contraindications to anti-
coagulation, mechanical deep-vein thrombosis prophylaxis
by intermittent pneumatic compression should be consid-
ered [13]. On the basis that SARS-CoV-2 infection activates
platelet physiology and that platelets could play a role in
multiple stages of cancer progression [15], some teams made
the assumption that hyperactive platelets may provide detri-
mental features for thrombotic and inflammatory conditions
in COVID-19-positive patients with malignancy [16]. The
efficacy of antiplatelet agents like aspirin, which are effec-
tive in blocking the formation of microthrombi and showed
to be promising in ongoing COVID-19 studies [17], should
also be explored in the treatment of patients with cancer
infected with COVID-19. All in all, our observation supports
the need for larger studies in the COVID-19-positive can-
cer population. Rapidly emerging data will hopefully foster
management regimens for these patients.

In conclusion, NBTE is a rare entity that should be sus-
pected in every patient with multiple thromboembolic events
in the setting of a hypercoagulable state such as cancer or
COVID-19 and with sterile microbiologic samples. Early
diagnosis is crucial for establishing rapid treatment to pre-
vent further valvular damage and systemic embolization.
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