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COVID-19-Related Acute Ischemic Stroke in Young Adults:
What Is the Optimal Antithrombotic Regimen for
Secondary Prevention?
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To the Editor

Acute ischemic stroke (AIS) has been reported as a serious
neurological complication after severe acute respiratory syn-
drome coronavirus 2 (SARS-CoV-2) infection. It was shown
that occurrence of AIS in coronavirus disease -19 (COVID-19)
was correlated with the severity of respiratory illness [1, 2].

Despite many reports of AIS and COVID-19 in older pa-
tients with established cardiovascular risk factors, there are
several reports of AIS in young patients without any significant
past medical history or cardiovascular risk factors [2, 3]. Such
reports suggest hypercoagulability and/or endothelial dysfunc-
tion within the arteries of the COVID-19 patients. Further-
more, it has been shown that inflammation and hypercoagula-
ble processes contribute to developing both venous and arterial
thromboembolism following infection with SARS-CoV-2 [1,
4-7]. These potential mechanisms as well as the clinical and
epidemiological differences in patients with COVID-19 com-
pared to non-COVID-19 patients, raise the question of the op-
timal secondary stroke prevention antithrombotic regimen in
young COVID-19-related AIS patients.

To address such an important question, there is need for
randomized clinical trials and high-quality prospective studies
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with reasonable duration of follow-up. However, given lack
of such studies to date, we aimed to review the limited current
literature to investigate the optimal antithrombotic regimen for
secondary prevention strategy in this group of patients.

We carried out a review in PubMed to find all articles eval-
uating secondary prevention of AIS following COVID-19 from
December 1, 2019 to June 30, 2020. The keywords: “COV-
ID-19” or “SARS-CoV-2 “or “coronavirus” and “stroke” or”
cerebrovascular” and “treatment “or “secondary prevention”
were used in different combinations. All pertinent case reports,
case series and original research articles in English language
were included.

The literature search revealed 430 articles. After eliminat-
ing the duplications and non-relevant articles, seven articles
were included in the study. We identified only the patients with
COVID-19-related AIS who did not have any pertinent past
medical history or cardiovascular risk factor and were 50 years
old or younger.

Data for secondary prevention antithrombotic regimen
in 16 patients with above-mentioned inclusion criteria were
available. Mean age of the patients was 39.5 years (range: 31
- 50). Anticoagulation was administered for 10 (62.5%), sin-
gle antiplatelet for three (18.7%) and dual antiplatelet for three
(18.7%) patients (Table 1) [2-4, 8-11].

Despite the fact that several studies have shown the pos-
sibility of hypercoagulable state in the young COVID-19
patients, so far, no consensus on the secondary prevention
antithrombotic regimen exists. Furthermore, the optimal sec-
ondary prevention measures in this particular group of patients
might differ from the usual secondary prevention strategies in
AIS patients with established cardiovascular risk factors [12].

Based on the findings of this review, it appears that there
is a tendency toward utilizing anticoagulation rather than an-
tiplatelets for secondary stroke prevention in this cohort of
patients [2-4]. However, the efficacy of such approach for
secondary prevention remains unclear given absence of long
term follow ups and limited duration of the COVID-19. Fur-
thermore, risk of intracranial hemorrhage (ICH) following
administration of anticoagulation in the acute phase of AIS
should be weighed against its potential benefit in these pa-
tients.

To better identify the optimal antithrombotic regimen for
secondary prevention in COVID-19-related AIS, it is impor-
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Table 1. Characteristics of the Included Articles

Secondary prevention

Age (years)/sex

Type of article

Country
USA
USA
USA

Iran

Authors

Anticoagulant

40, 40, 50, 50, 50; sex: NR

33/F; 37/M

33/F

Case Series

Yaghi et al, 2020 [2]

Oxley et al, 2020 [3]
Fara et al, 2020 [4]

1

2

Apixaban 5 mg twice daily

Case series

Aspirin plus clopidogrel then switched to apixaban 5 mg twice daily

Case series

Aspirin plus clopidogrel

33/F; 39/M; 40/M

31/F

Case series

Ashrafi et al, 2020 [8]

4
5
6

Aspirin

USA Case report

Deliwala et al, 2020 [9]
Reddy et al, 2020 [10]

Antiplatelet

Case series 47/M; 39/F

USA

Anticoagulant (one of them received argatroban)

Case series 33/M; 37/F

USA

Franceschi et al, 2020 [11]

Anticoagulant: 10; dual antiplatelet: 3; single antiplatelet: 3

16 patients

Total

M: male; F: female; NR: not reported.
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tant to better understand the underlying mechanisms of such
strokes. The potential mechanisms playing a role in such pa-
thology are reviewed below.

Hyper-coagulable state

There is a high incidence of thrombotic events reported in
critically ill patients with COVID-19 which is thought to be
out of proportion to the underlying systemic inflammatory
state. A major underlying etiology of such hypercoagulable
state has been shown to be secondary consumptive coagu-
lopathy evident by marked elevation in D-dimer, lactate de-
hydrogenase (LDH) and drop in fibrinogen levels in severe
COVID-19 patients [13]. This may contribute to COVID-
19-related AIS.

Inflammation

SARS-CoV-2 has been shown to trigger a severe inflammatory
response. Such an inflammatory state could lead to instability
of the atherosclerotic plaque susceptible to rupture. Marked
elevation of C-reactive protein (CRP), interleukin 6 (IL-6) and
IL-7 are supportive evidence of pro-inflammation process in
COVID-19 patients [14, 15]. This mechanism may not neces-
sarily apply to the patients we enrolled in this study as they
might not have any underling atherosclerotic plaque.

Cardiac involvement

Cardiac involvement can be the other potential mechanism
that might link the COVID-19 with AIS. Myocarditis, arrhyth-
mias and hypotension as complications of COVID-19 can con-
tribute to cerebral hypo-perfusion and subsequently AIS [16].

Angiotensin-converting enzyme (ACE)

Several studies have documented that ACE2 has a significant
role in renin angiotensin system (RAS) and consequently the
balance of ACE1 and angiotensin II levels. SARS-CoV-2 virus
binds to ACE2 which is in the lung, small intestinal and brain
endothelial cells. Depletion of ACE2 by SARS-CoV-2 virus
might cause an imbalance in the RAS which might result in
endothelial dysfunction and subsequently AIS [17].

Direct invasion of virus

The virus could potentially cause a vasculitis process by infil-
tration of inflammatory cells and local necrosis and even direct
spread to the vessel wall [18].

Patients with COVID-19 who suffer AIS and have a known
underlying mechanism for AIS (e.g., atrial fibrillation) would
still warrant the evidence-based antithrombotic regimen based
on the current American Heart Association/American Stroke
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Association (AHA/ASA) guidelines for secondary stroke pre-
vention, but the challenge on what antithrombotic is optimal for
secondary stroke prevention remains with those patients who
do not have any cerebrovascular risk factors or well-known
underlying mechanisms for AIS and their strokes thought to
be associated with the COVID-19 procoagulant state. Further-
more, given COVID-19 has a monophasic course, it is still un-
clear how long the antithrombotic agent should continue for
secondary prevention after AIS.

Conclusions

Based on the findings of this study, it seems that there is a
tendency toward utilizing anticoagulants rather than antiplate-
lets for secondary stroke prevention in COVID-19-related AIS
among health care providers. Till more robust data is available
on this matter with longer follow ups, the decision regarding
what antithrombotic agent is optimal should be individualized
with taking into consideration the overall clinical and radio-
logical features of the patient and also weighing the potential
risks versus intended benefits of the antithrombotic agents.
Ideal duration of the secondary prevention antithrombotic reg-
imen also needs further investigation.
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