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Case Report
Failure of Anticoagulation to Prevent Stroke in Context of
Lupus-Associated Anti-Phospholipid Syndrome and Mild

COVID-19
F
vill
Ga
R

acc
G
I

ogy
C
1

1
©
h

Jou
Keith J. Kincaid,*
,1 and Alexis N. Simpkins,†
rom the *Department
e, USA; and †Depart
inesville, USA.
eceived January 31,
epted April 3, 2021.
rant Support: Not app
nstitution: All work w
at the University of F
orresponding author.
Phone: 352-273-5550.
052-3057/$ - see front
2021 Elsevier Inc. All
ttps://doi.org/10.101

rnal of Stroke and Cer
Hypercoagulability and virally-mediated vascular inflammation have become well-rec-
ognized features of the SARS-CoV-2 virus infection, COVID-19. Of growing concern is
the apparent ineffectiveness of therapeutic anticoagulation in preventing thromboem-
bolic events among some at-risk patient subtypes with COVID-19. We present a 43-
year-old female with a history of seropositive-antiphospholipid syndrome and sys-
temic lupus erythematosus who developed an acute ischemic stroke in the setting of
mild COVID-19 infection despite adherence to chronic systemic anticoagulation. The
clinical significance of SARS-CoV-2-mediated endothelial cell dysfunction and its poten-
tial to cause macrovascular events in spite of full anticoagulationwarrants further inves-
tigation and likely represents another disease-defining pathology of COVID-19.
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Case Description

A 43-year-old female with co-morbidities of localiza-
tion-related epilepsy, systemic lupus erythematosus (SLE)
managed with mycophenolate and hydroxychloroquine,
a remote history of deep vein thrombosis and left hemi-
spheric stroke, and lupus-anticoagulant-positive anti-
phospholipid syndrome (APS) on chronic warfarin
presented to an emergency department with low-grade
fever and loss of taste and smell. The patient tested posi-
tive for SARS-CoV-2. The National Institute of Health
guidelines classify patients positive for the SARS-CoV-2
infection without shortness of breath or radiographic
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evidence of lung involvement as mild disease.1 Since this
patient’s only symptoms included low grade fever and
loss of taste and smell, she was diagnosed with mild
COVID-19 per NIH guidelines.1 She was discharged
home with prednisone and instructions to self-quarantine.
Two weeks later, the patient returned to a hospital after

a seizure. Her exam was notable for fluent aphasia and
right upper and lower extremity weakness. She was not a
candidate for acute intervention as the last-known-well
time was unknown, and the patient’s INR was 2.49 at the
time of presentation. She was normotensive, afebrile, and
tachycardic with normal sinus rhythm. Cerebral imaging
revealed an area of diffusion restriction of the left parietal
and superior temporal lobes on diffusion-weighted mag-
netic resonance imaging (MRI) consistent with acute
ischemic infarction (Fig. 1a & 1b) and left middle cerebral
artery occlusion (Fig. 1c). An echocardiographic evalua-
tion, stroke labs, and telemetry were unremarkable. After
an uneventful hospitalization, the patient was discharged
home with outpatient rehabilitative services and transi-
tioned to apixaban for anticoagulation by her hematolo-
gist. Of note, prior to this stroke, the patient had not had
any recent thrombotic events related to her lupus and
anti-phospholipid syndrome since being initiated on
1: 105817 1
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Fig. 1. A) & B) Diffusion restriction of the left parietal and superior temporal lobes as demonstrated on diffusion-weighted magnetic resonance imaging and
hyperintensity on the fluid attenuated inversion recovery sequence consistent with acute ischemic infarction. C) Proximal left middle cerebral artery occlusion
demonstrated on magnetic resonance angiography.
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immunosuppressants and coumadin greater than 10 years
prior.
Discussion

Acute thrombotic events have become an important
feature of COVID-19, attributable to both a proinflamma-
tory hypercoagulable state and virally-mediated vascular
inflammation.2,3 Numerous studies have substantiated
that COVID-19-associated coagulopathy (characterized
by mild thrombocytopenia, elevated D-dimer, elevated
serum cytokines, elevated serum inflammatory markers,
and prolonged prothrombin time)4 appears to worsen
with increasing disease severity, evidenced by associa-
tions between mortality rate and D-dimer level. As such,
prophylactic anticoagulation has become a guideline rec-
ommendation for all patients hospitalized with COVID-
19, regardless of severity.4�6 For patients with pre-exist-
ing hypercoagulable states, such as APS, recommenda-
tions speculate that a higher target of anticoagulation
may be necessary to attenuate the risk of thrombotic
events.7 However, reports of acute thrombotic events
among individuals with COVID-19 despite anticoagula-
tion are concerning, in particular among those with severe
disease who are at increased risk.8 Acute thromboses have
also been reported among those with only mild disease
(without viral pneumonia or hypoxia) and in whom the
features of COVID-19-associated coagulopathy are
absent.2,9,10 Animal models have demonstrated that
SARS-CoV-2 can invade the brain through axonal trans-
port via infection of olfactory neurons, but data demon-
strating direct causality of stroke by neuroinvasion of
SARS-CoV-2 in humans remains limited.11 Altogether,
these findings suggest that SARS-CoV-2 endotheliitis may
play a more significant role than expected in the forma-
tion of thromboses in COVID-19.
Endothelial cell dysfunction is emerging as the disease-

defining pathology underlying COVID-19.12,13 It is now
well established that SARS-CoV-2 infects the endothelial
cells of multiple organ systems via the angiotensin con-
verting enzyme 2 (ACE2) receptor, ultimately resulting in
apoptosis and necrosis of endothelial cells.14 As
inflammation builds, further organ systems deteriorate
and serve as inflammatory furnaces of cytokine produc-
tion through well understood physiological positive-feed-
back loops.12 Quickly, the elements of Virchow’s Triad
(vascular inflammation, hemostasis, and hypercoagulabil-
ity) develop with a widespread capacity to precipitate for-
mation of micro- and macro- vascular thromboses. To
substantiate this, pathological studies have overwhelm-
ingly demonstrated evidence of multimodal microvascu-
lar injury consistent with both vascular inflammation and
endothelial cell dysfunction.15 This may explain why
thrombosis occurs despite activation of the ACE2/angio-
tensin-(1-7)/Mas receptor axis, a pathway shown to atten-
uate thrombosis formation in mouse models.16

In conclusion, SARS-CoV-2 endotheliitis may represent
an unfamiliar mechanism of stroke which both meets clin-
ical significance and warrants further investigation. Of
great concern is the possibility that risk of major throm-
botic phenomena may not be reassuringly attenuated by
means of anticoagulation in all patients. Studies of mild
COVID-19 examining the association between disease
symptoms and incidence of cerebrovascular sequelae are
likely to be worthwhile. Additionally, clinical trials
addressing alternative therapeutic treatment goals of anti-
coagulation would be informative, as well as trials exam-
ining anti-inflammatory agents and their effect on the
incidence of cerebrovascular events in patients with
COVID-19.
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