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Abstract

The severe acute respiratory syndrome coronavirus 2 (SARS-
Cov-2) causes the coronavirus disease 2019 (COVID-19). It
quickly became pandemic, and so did a new concern about
COVID-19 infections increasing the risk for cerebrovascular
diseases. There is an association between COVID-19illness in
people and acute stroke. Several chemical, mechanical, and/
orinflammatory central nervous system pathologies are pro-
posed to explain how this viral infection might induce acute
cerebrovascular disease. Timely available evaluation and/or
intervention is imperative for patients with concerns about
acute cerebrovascular issues. ©2020S. Karger AG, Basel

Introduction

The severe acute respiratory syndrome coronavirus 2
(SARS-CoV-2) causes the coronavirus 2019 (COVID-19)
disease, which quickly became a pandemic [1]. CO-
VID-19 induces significant mortality and is currently
without a specific treatment or vaccine. Beyond knowing
that bacteria and viruses can be risk factors for cerebro-
vascular ischemia, the impact of this novel coronavirus

on emergency medical issues like acute ischemic stroke
remains to be clarified [2]. Stroke accounts for 1 of every
20 fatalities in the USA, is a leading cause of long-term
disability, and is the second most common cause of death
[3]. During this COVID-19 pandemic period, there were
reports of decreased stroke presentation patients and
emergency stroke diagnoses [4]. Where are all these peo-
ple? Is there a true decrease in stroke incidence? Is our
COVID-19-focused health care system and media cur-
rently providing less attention to other serious conditions
and emergencies like acute stroke?

Association: COVID-19 and Stroke

Medical facilities are encountering unusually long de-
lays before patients seek attention for acute emergencies
[5]. Recently, there has been 39% decrease in the timeli-
ness of people receiving acute stroke evaluations based on
areview of neuroimaging databases from the RAPID soft-
ware platform (iSchemaView) [6]. Newly diagnosed
stroke rates have declined by 38% during this COVID pe-
riod, while the proportion of new large vessel occlusions
doubled in a retrospective single-center study [4]. An as-
sociation between COVID-19 and large vessel occlusion
was reported in 5 young patients [7]. Among 221 Chinese
patients hospitalized for COVID-19, 11 evidenced an
acute ischemic stroke [8]. The median time from SARS-
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Fig. 1. Mechanism of central nervous system invasion by SARS-CoV-2.
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Fig. 2. Mechanism of SARS-CoV-2 causing acute stroke.

CoV-2 infection to detection of cerebrovascular disease
was about 12 days. A retrospective hospital study docu-
mented 4 people with SARS-CoV-2 confirmed diagnoses
and imaging-proven acute stroke [9]. These observations
raise concern about a potential link of COVID-19 to acute
stroke.

Proposed Neuroinvasive Mechanism of SARS-CoV-2
Although the exact mechanism of SARS-CoV-2 caus-

ing cerebrovascular pathology is unclear, there might be
a neuroinvasive potential that increases the incidence of

COVID-19 and Stroke

stroke, thromboses, and related neuropsychiatric condi-
tions [10-12]. A viral invasion into the tissues is described
via angiotensin-converting enzyme 2 and evident in the
subfornical organ, paraventricular nucleus, rostral ven-
trolateral medulla, and nucleus of the tractus solitarius
[13]. A possible nasal invasion to the olfactory bulb
through the trans-synaptic route is the proposed mecha-
nism of central nervous system penetration [14-16]. The
viral invasion of mechano- and chemoreceptors in the
medulla can lead to respiratory failure [17] (Fig. 1). Coro-
navirus induces a systemic inflammatory cytokine cas-
cade, which can cause severe coagulopathies, leading to
thrombocytopenia; elevation of C-reactive protein, d-di-
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mer, fibrin, or fibrinogen degradation products; and fi-
brinogen [18-20]. The alternative renin-angiotensin
pathway system in the brain contributes to effects that are
antihypertensive, angiogenic, antithrombotic, antiath-
erosclerotic, neuroprotective, and antioxidant. These
might be disrupted due to coronavirus infection, poten-
tiating the increased incidence of cerebrovascular events
[21] (Fig. 2). A comorbid COVID-19 infection with an
ischemic stroke worsens the prognoses [22].

Patient and Hospital Factors

Following COVID-19 infection control measures, an
increasing number of people defer requests for medical
care. Self-quarantined, they sometimes delay seeking help
to avoid contagion in emergency departments. Such post-
ponements have occurred more often during this pandem-
ic. These COVID-19 control concerns are yielding the un-
intended consequence of people with a possible stroke, de-
laying their emergent presentation and resulting in more
complications [23, 24]. This, too, can overload hospital ca-
pacities. Inevitable delays from hospital response systems
may follow whenever staff is consumed more than usual
with precautionary measures to prevent SARS-CoV-2 ex-
posures. Compounding these hospital and patient factors
would lead delay treatment. This delay in stroke care re-
sults in prolonged hospitalizations, more disabilities, and
additional acquired infections, including COVID-19.
Such circumstances could further overwhelm health care
systems, yielding suboptimal resource allocation.
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Conclusion

Timely stroke intervention and corona testing of ap-
propriate patients is crucial. While coronavirus precau-
tions are being relaxed, acknowledging COVID-19 asso-
ciations to cerebrovascular disease helps plan health care
services and should improve clinical outcomes. Educa-
tion about SARS-CoV-2 and what to do about COVID-19
infections is beneficial. Although an association between
COVID-19 and stroke has gained recent attention, cur-
rent evidence does not establish causality. Although there
have been published reports on decline in stroke presen-
tations during the COVID-19 pandemic, there could be a
surge of acute cerebrovascular pathologies with growing
emergence of association between COVID-19 and stroke
[25]. Maintaining the availability of timely evaluation
and/or intervention for patients with acute cerebrovascu-
lar diseases is imperative.
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