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Letter to the Editor

Mechanisms of Stroke in Coronavirus Disease 2019

Victor Montalvan,® John De Toledo,* Kenneth Nugent”

*Department of Neurology, Texas Tech University Health Sciences Center, Lubbock, TX, USA
®Division of Pulmonology and Critical Care, Department of Internal Medicine, Texas Tech University Health Sciences Center, School of Medicine,

Lubbock, TX, USA

Dear Sir:

Stroke was not a commonly reported complication with severe
acute respiratory syndrome coronavirus 2 (SARS-CoV) virus in-
fection that preceded the coronavirus disease 2019 (COVID-19)
pandemic. Few reports described stroke due to large vessel oc-
clusion in SARS infected patients.! During the last few months,
an increasing number of reports show COVID-19 patients de-
veloping stroke with several published attempts to explain this
potential association.”* Whether the association is real or
whether this is only an apparent fact that has been magnified
by the much larger number of infected patients and the great
scrutiny by a more diverse group of clinicians is an important
question that needs answer.

In a recent observational study from China, 14 strokes out of
214 patients with COVID-19 were reported. Those patients
with severe systemic presentation and cardiovascular risk fac-
tors were more likely to have acute cerebrovascular diseases.”
In another report, four elderly patients with multiple cardiovas-
cular risk factors diagnosed with COVID-19 developed stroke.
Large vessel disease (LVD) was documented as the mechanism
of vascular damage in all of them.> Other four COVID-19 pa-
tients aged between 45 and 77 years who developed stroke
were reported, all of them with vascular risk factor including
hypertension (HTN) and diabetes mellitus (DM). LVD was dem-
onstrated in two of them and small vessel disease in the other
two patients.® Five cases of stroke in the context of COVID-19
were reported more recently. Three of these younger patients,
had vascular risk factors, including DM, dyslipidemia, and HTN.
LVD was also demonstrated in all of them, and all patients
were treated with endovascular therapy.*

Coagulation abnormalities were also observed in patients
with severe COVID-19. Endothelial injury due to direct viral at-

tack can activate the coagulation system via exposure of tissue
factor. This and a severe inflammatory reaction can result in an
initial hypercoagulable state with elevated levels of D-dimer
and fibrinogen, eventually disseminated intravascular coagula-
tion (DIC).® These coagulation changes could be the main
mechanisms of ischemic stroke observed in some younger pa-
tients with less vascular risk factors.*®

This apparent association of COVID-19 and stroke, however,
might be due to the fact that both conditions share similar risk
factors. A recent meta-analysis of eight studies from China, in-
cluding 46,248 infected patients, showed that the most preva-
lent comorbidities were HTN (17%) and DM (8%), followed by
cardiovascular diseases (5%).” Evidence also suggests that the
severity of COVID-19 infection is directly related to the pres-
ence of HTN, DM, obesity, and elderly status that also increase
the risk of developing stroke mainly from small vessel occlu-
sion, LVD, and cardioembolism.**"#

In patients with COVID-19 and vascular risk factors,® stroke
may be triggered by complications of the critically ill settings,
such as HTN, shock, arrhythmogenic cardiomyopathy, heart fail-
ure, and DIC>**° that potentially contribute to hypoperfusion of
brain parenchyma, and embolism leading to LVD. In an observa-
tional study of 138 hospitalized patients with COVID-19, shock
was observed in 8.7%, acute cardiac injury was present in 7.2%,
and arrhythmia occurred in 16.7%.® Another observational study
of 191 patients in China with COVID-19 showed that 23% were
complicated with heart failure, 20% had septic shock, 19% had
coagulopathy, and 17% had acute cardiac injury.® These factors
provide additional risk to previously predisposed patients to de-
velop an ischemic stroke in the context of COVID-19 infection.

LVD is being observed in multiple isolated reports of
COVID-19 patients developing stroke and seems to be one of
the main etiologies in this group of patients.*® However, there
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is circumstantial evidence suggesting that the cause of stroke
in patients infected with COVID-19 is otherwise multifactorial.
The list of mechanisms likely include SARS-CoV-2 induced co-
agulopathy,® advanced arteriosclerosis, and critically ill patient
complications, such as hypoperfusion and emboligenic cardi-
opathy. The presence of specific viral factors directly causing
hypercoagulability, arteritis, and endothelial dysfunction, lead-
ing to ischemic stroke and the role of antithrombotic/antico-
agulation therapy need to be clarified in further research.
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