Le Infezioni in Medicina, n. 3 , 456-458, 2020

456 LETTER TO EDITOR

Stroke as a complication of
Coronavirus disease 2019 (COVID-19)
Daniel S. Marín-Medina1,2, Juan Pablo Orozco-Hernández2,3, Manuel A. Martínez-Muñoz3,
Jorge Andrés Sánchez-Duque3,4,5
Grupo de Investigación NeuroUnal, Neurology department, Universidad Nacional de Colombia,
Bogotá D.C., Colombia;
2
Grupo de Investigación Applied Neuroscience, Instituto de Epilepsia y Parkinson del Eje Cafetero-Neurocentro
S.A, Pereira, Risaralda, Colombia;
3
Grupo de investigación Epidemiología, Salud y Violencia, Faculty of Health Sciences, Universidad Tecnológica
de Pereira, Pereira, Risaralda, Colombia;
4
Grupo de Investigación Salud, Familia y Sociedad. Social Medicine and Family Health Department,
Faculty of Health Sciences, Universidad del Cauca, Popayán, Cauca, Colombia;
5
Grupo de Investigación Salud Pública e Infección, Faculty of Health Sciences, Universidad Tecnológica
de Pereira, Pereira, Risaralda, Colombia
1

To the Editor.
The coronavirus disease 2019 (COVID-19), caused
by new coronavirus (SARS-CoV-2) is causing a
huge impact. Recent studies have reported the
main neurological manifestations and complications of COVID-19, of which, the occurrence of
stroke is the one that requires special interest due
to its clinical relevance. Therefore, we would like
to make some comments to promote the discussion on the recent association between COVID-19
and stroke [1].
Some studies have identified the impact of SARSCoV-2 infection on the incidence of stroke and other neurological manifestations [2]. Based on previous epidemiological data suggesting an increase
in the incidence of stroke, particularly in cryptogenic etiology, after infections due to Herpes Simplex virus, Varicella-zoster virus or Chlamydia pneumoniae [3, 4], the hypothesis of an association between COVID-19 outbreak and stroke incidence
has been considered. In the meta-analysis of Tsivgoulis et al., the authors estimated a pool rate of
ischemic stroke (0.016, confidence interval [CI]:
0.008-0.025, I2: 47%, p=0.111) based on 5 cohort
studies including 4460 positive COVID-19 cases,
and they found that compared with COVID-19

Corresponding author
Jorge A. Sánchez-Duque
E-mail: jorandsanchez@utp.edu.co

negative stroke patients, the COVID-19 positive
stroke patients were younger, had a more severe
stroke syndrome and higher cryptogenic etiology
[5]. In addition, the study of Oxley et al. described
a stroke incidence of about 6 times higher in patients under 50 years over a 2 week period compared to the incidence of the previous 12 months
(5 cases versus 0.73 cases on average) [2, 6]. These
data about COVID-19 impact on stroke and other
neurological manifestations (Guillain-Barré syndrome, epilepsy, anosmia, ageusia and headache)
could be explained by the neurotropic and neurovirulence of SARS-CoV-2 [1, 2].
A coagulopathy related to increased fibrinogen
and D-dimer levels has been described in severe
forms of COVID-19 due to a severe systemic inflammatory response induced by infection, which
leads to endothelial dysfunction and microthrombosis. The presence of antiphospholipid antibodies is one of the findings in patients with stroke
and COVID-19 [7]. Due to the mechanism of invasion of SARS-CoV-2, the decrease of the levels of
the angiotensin-converting enzyme 2 (ACE-2) in
the endothelium impairs the cleanse on the ACE1, which generates an increase in the levels of angiotensin II, favoring vasoconstriction, and a
proinflammatory-procoagulant state [8].
During 2002-2003, cases of patients with SARSCoV-1 and stroke were reported [9]. In the current
SARS-CoV-2 pandemic, case series have reported
the characteristics of patients with stroke and
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COVID-19 [1, 2]. Mao et al. described 219 patients
with COVID-19 in Wuhan (China) who presented
neurological manifestations, with an incidence of
stroke of 5.7% [10].
Beyrouti et al. reported 6 cases of patients with
ages between 50-90, and various cardiovascular
comorbidities [11]. Most of them with symptoms
of COVID-19 at the onset. All patients had
large-vessel occlusion, which was multiple in the
half of the patients, despite therapeutic anticoagulation. Most patients had severe disease, increased fibrinogen, ferritin, and D-dimer levels,
and a positive lupus anticoagulant [11]. Avula et
al. reported 4 cases of patients with stroke, with
similar ages and cardiovascular comorbidities.
Most of the patients presented large-vessel occlusions and manifested stroke symptoms in the early stages of the disease, except one who did not
show previous respiratory symptoms [12].
Oxley et al. reported a different group consisting
of 5 cases of large-vessel stroke in patients young-

er than 50 years. Younger patients had not any
medical history. At the time of admission, two patients did not present classic COVID-19 symptoms [6]. In a single case report, a 36-year health
worker presented a large-vessel stroke with a
floating thrombus in the ascending aorta and pulmonary embolism [13].
Saiegh et al. described one patient with no medical
history who developed massive hemorrhagic
transformation after stroke, in which COVID-19 infection was confirmed, but it was not possible the
identification of viral material in cerebrospinal fluid [14]. These findings suggest an important role of
hypercoagulability and immunological disorders,
rather than the direct invasion of the central nervous system by the SARS-CoV-2, which is reaffirmed in patients hospitalized who develop multiple thrombotic events including stroke [15].
American Heart Association (AHA) has proposed
a Protected Code Stroke (PCS) which emphasizes
the prehospital searching for infectious symp-

Figure 1 - Mechanism of disease in COVID-19 related stroke and suggested approach to team designation in a Protected Code Stroke (PCS). Abbreviations: PPE, Personal Protective Equipment; BiPAP, Bi-level Positive Airway Pressure;
BVM, Bag Valve-Mask; and CPAP, Continuous Positive Airway Pressure; MD, Medical Doctor; RN, Resident and RT, Respiratory Therapist.
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toms in patients with stroke symptoms, suspecting COVID-19 in those unable to obtain clinical
history, or with unclear history/physical exam,
and non-stroke symptoms. The use of personal
protective equipment, early intubation, and the
formation of interdisciplinary teams dedicated to
patients with COVID-19 is suggested [16]. Additional recommendations including imaging and
thrombolysis are available in a recent report of an
international panel [17]. It should be considered
that critically ill patients or those debuting with
neurological manifestations receive prophylactic
anticoagulation, and in case of occurrence, treatment should be resorted to under the same criteria available in patients without infection [18].
Based on the available scientific literature, Figure
1 shows the main pathophysiological mechanisms of stroke presentation, and the PCS approach suggested by the AHA.
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