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Objectives: The presence of COVID-19 infection may increase the risk of thrombotic
events including ischemic strokes. Whilst a number of recent reports suggest that
COVID-19 associated stroke tends to be severe, there is limited data on the effects
of COVID-19 in prospective registries. Material and Methods: To determine how
COVID-19 infection may affect cerebrovascular disease, we evaluated the ischemic
stroke sub-types, clinical course and outcomes prior to and during the pandemic in
Qatar. The Hamad General Hospital (HGH) stroke database was interrogated for
stroke admissions during the last 4 months of 2019 and January-May 2020.
Results: In Qatar the number of confirmed cases of COVID-19 increased from only 2
in February to 779 in March, 12,628 in April and 45,501 in May. Stroke admissions
to HGH declined marginally from an average of 97/month for six pre-COVID
months to 72/month in March�May. There were 32 strokes that were positive for
COVID-19. When compared to non-COVID-19 stroke during the three months of
the pandemic, COVID-19 patients were younger with significantly lower rates of
hypertension, diabetes and dyslipidemia. COVID-19 positive patients had more
cortical strokes (34.4% vs 5.6%; p= 0.001), severe disease (NIHSS >10: 34.4% vs
16.7%; p= 0.001) prolonged hospitalization and fewer with good recovery (mRS 0-2:
28.1% vs 51.9%; p= 0.001). Conclusions: When compared to six pre-COVID-19
months, the number of ischemic stroke admissions during the three months of the
pandemic declined marginally. COVID-19 positive patients were more likely to
have a large cortical stroke with severe symptoms and poor outcome.
Key Words: Ischemic stroke—COVID-19—Outcome—Stroke types—Stroke
severity—Bamford classification
© 2020 Elsevier Inc. All rights reserved.
Introduction

The number of confirmed cases of COVID-19 world-
wide has exceeded 31,000,000 with more than 901,000
confirmed deaths as of September 21, 2020.1 The virus
mainly manifests through respiratory involvement with
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fever, cough, shortness of breath and other pulmonary
symptoms.2 Neurological symptoms, including head-
aches, dizziness, myalgias, alteration in levels of con-
sciousness and altered mental status are common
symptoms and may occur in more than 50% of hospital-
ized patients.3 In one recent study, acute stroke has been
reported in 2.5% of consecutive COVID-19 related hospi-
tal admissions.4 Whereas neuropathological examination
reveals diffuse hypoxic injury in severe cases, likely
related to the severe hypoxemia, there was no evidence
for thrombosis, overt vasculitis or encephalitis in a series
of 18 autopsy cases.5

Despite the lack of overt intracranial thrombosis in the
autopsy study4 there is however evidence that COVID-19
infection has profound effects on the cardiovascular system
including an increased risk of venous thrombosis and
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pulmonary embolism,6 myocardial injury7 and stroke.8-11 In
addition, an interesting report from New York suggests that
during the COVID-19 pandemic, there was a higher likeli-
hood for imaging-confirmed acute ischemic stroke to harbor
the virus during ‘code-stroke’ activation.12

Another interesting observation from several centers
across the globe have shown that transient ischemic stroke
(TIA) and stroke admissions have decreased significantly
during the COVID-19 pandemic.9,13-15 There was a
decrease in the number of strokes in Piacenza (a city of
280,000 inhabitants), an important epicenter of the disease
in Northern Italy.13 The monthly admissions decreased
from an average of 51 cases to only 6 over a 5-week
period.13 Large studies from China,8 Brazil,13,14 and
Spain9 reported an approximately 25% decrease in ED
admissions during the peak weeks of the pandemic. Addi-
tional reports suggest an increase in COVID-19-related
severe stroke, especially in younger patients.10 This may
be related to a possible pro-coagulant state seen with
COVID-19 infection.16 A decrease in hospital admissions
of cardiovascular disease and acute coronary syndromes
has also been observed in EDs during the recent COVID-
19 pandemic.17 The numbers of cardiac catheterization
laboratory STEMI activations decreased by 38% in the
USA18 and 40% in Spain19 as the pandemic spread in
these countries. Although a decrease in minor ailments
and trauma-related visits may be related to a fear of expo-
sure to the virus during visits to the ED, the actual reason
for significant decreases in ED visits for more serious ill-
nesses remain unclear.
These reports unfortunately provide insufficient details

on the relationship of COVID-19 infection and stroke. Pro-
spective hospital-based or community registries are
important to study the effects of pandemics on the types
of vascular diseases.20 Registries may also provide impor-
tant insight about time-sensitive healthcare delivery met-
rics such as door-to-intervention times, as was recently
documented from treatment delays of myocardial infarc-
tions in Hong Kong.15 Similarly, time-sensitive manage-
ment of emergencies including thrombolysis in acute
stroke may also be affected by the COVID-19 pandemic.
The main objective of the present study is to compare

the types of ischemic strokes in patients with or without
confirmed COVID-19 infection to a busy tertiary care hos-
pital during the pandemic. We also determined if there
were any differences in the rates of complications during
hospitalization and short-term prognosis between acute
stroke patients with COVID-19 infections and patients
with acute stroke and no COVID-19 infection.
Methods

The Qatar Stroke Database prospectively collects infor-
mation on all acute stroke patients admitted to the Hamad
General Hospital (HGH) in Qatar since February 2013.
The hospital has a dedicated stroke ward, and is the only
center where treatment with intravenous thrombolysis
and mechanical thrombectomy is offered. Almost 98% of
acute stroke patients in Qatar are admitted in the HGH.
The details of the database have previously been pub-
lished.21,22 The present study was specifically designed to
evaluate the effects of the recent COVID-19 pandemic on
the trends of acute stroke care in Qatar. The Institutional
Review Board, Hamad Medical Corporation at the Medi-
cal Research Centre (MRC-05-096) approved the study.
All acute stroke (AS) patients admitted to HGH

between September-2019 to May-2020 were evaluated for
the study. The clinical information including rates of
admissions, ethnicity, risk factors, investigations during
hospitalization, clinical presentation and course during
hospitalization were recorded. The severity of symptoms
at admission (NIHSS score), clinical diagnosis as defined
by the TOAST classification23 and Bamford classifica-
tion,24 and the length of stay in hospital are also recorded.
Medical complications were documented. The modified
Rankin Scale (mRS) was documented at discharge, and at
90-day follow-up.
For the present study, we evaluated the monthly rates

of confirmed ischemic stroke admissions to the hospital
for the last 4 months in 2019, prior to the onset of COVID-
19 pandemic. We compared this to the first 5 months of
2020 as the pandemic was being documented in China
and Europe (January-February) and as COVID-19 cases
began to be diagnosed in Qatar (March�May).
We documented all patients with ischemic stroke who

also were diagnosed with COVID-19. Any symptoms
related to the viral infection (fever, cough, sore throat and
severity of pulmonary illness) were documented. Particu-
lar attention was given to where the patient was admitted
(ICU vs stroke ward), medical complications and treat-
ment offered were all documented. Where available, we
also documented changes in the laboratory markers of
inflammation in COVID-19 subjects.
Statistical analysis

Descriptive statistics in the form of mean and standard
deviations for continuous variables and frequency with
percentages for categorical variables were performed.
One-way ANOVAs were performed to see significant
mean level differences for all continuous variables accord-
ing to Pre-COVID-19 ischemic stroke, COVID-19 Nega-
tive ischemic stroke and COVID-19 positive categories.
Student t tests were applied for continuous variables to
see significant mean level differences between subcortical
strokes or small vessel disease (SVD) vs cortical or large
vessel disease (LVD), and “No evidence of pneumonia”
on chest x-ray vs “Bilateral pneumonia” on chest X-ray.
Chi-square tests were applied to see association of cate-
gorical variables according to Pre-COVID-19 ischemic
stroke, COVID-19 negative ischemic stroke and COVID-
19 positive cases, subcortical strokes or SVD vs cortical or



COMPARISON OF COVID-19 WITH NON-COVID STROKES 3
LVD; and “No evidence of pneumonia” on chest x-ray vs
“bilateral pneumonia” on chest X-ray respectively. Multi-
variate logistic regression analysis was used for the signif-
icant and important variables at univariate analysis to
association of risk factors to COVID-19 positive group.
Adjusted Odds Ratios with 95% C.I. and P values were
presented in the tables. ROC curve with C-statistics was
used to see discriminate power of the model for the
COVID-19 positive cases. P value 0.05 (two tailed) was
considered statistically significant level. The statistical
tests were performed in IBM SPSS Statistics ver. 26 (IBM,
Armonk, USA).
Results

During the 9 months of the study, there were 833
patients [age; 54.3 § 13.5 male/female 675 (81%)/158
(19%)] admitted to HGH with a diagnosis of acute ische-
mic stroke. The higher percentage of males reflects the
demographics of Qatar with a predominantly male expa-
triate population as has been previously reported.21,22

There were 585 admissions in the 6 months prior to when
COVID-19 cases were confirmed in Qatar (average
monthly admissions to HGH ED: 97. See Table 1). The
first confirmed COVID-19 case in Qatar was reported on
the 27th of February. In March, April and May, the
monthly reported cases of COVID-19 were 779, 12,628
and 45,501 respectively. With the increase in confirmed
COVID-19 cases in the country, there was a marginal
decrease in the rates of acute stroke hospital admissions.
The monthly rates of admission for the duration between
March and May was 72 for the three months period.
We used the Bamford classification25 for localization and

the TOAST criteria for defining the suspected etiology of
ischemic stroke in our patients as shown in Table 1 and
Fig. 1a,b. Small vessel disease (SVD) is the most common
type of stroke in the Qatari and expatriate population. This
is likely due to the high prevalence of poorly controlled
hypertension and diabetes.22 There was a relative decrease
in the percentage of SVD in patients with confirmed ische-
mic stroke, decreasing from 44.1% in the preceding 6
months when compared to 37% in March�May. There was
concomitant increase in the percentage of large vessel stroke,
increasing from 14.4% in the pre-COVID 6 months to 24% in
March�May (p=0.001) as shown in Table 1.
Compared to the pre-COVID-19 6 months, there was no

change in the severity of symptoms during the pandemic
months in non-COVID-19 patients with acute ischemic
stroke. The NIHSS on admission was 5.2 § 6.3 in the ini-
tial pre-COVID six months and 5.6 § 6.1 during March-
�May for non-COVID-19 patients. The NIHSS at
admission for COVID-19 positive patients was however
significantly higher 9.8 § 7.9 (p= 0.001).
During the three months (March�May 2020), there were

32 acute stroke patients admitted to HGH who were posi-
tive for COVID-19 infection. Patients with COVID-19
infection were younger. The mean age of non-COVID-19
patients was 54.9 §14.1 and COVID-19 positive patients
was 48.9 § 11.5 (p= 0.02). There were significantly fewer
patients with hypertension, diabetes and hyperlipidemia in
COVID-19 patients. The COVID-19 patients had higher fre-
quency of cerebral cortical involvement. Patients with
COVID-19 were sicker with more admissions to the ICU
(43.8% vs 2.3%), more frequent intubation (31.3% vs 2.3%)
and longer length of hospitalization [LOC] (10.9 § 10.8 vs
4.6§ 4.0 days). There were fewer COVID-19 patients with a
good outcome at discharge when compared to non-COVID-
19 patients as measured with mRS of 0-2. The percentage of
patients with mRS of 0-2 decreased from a mean value of
59.5% in the pre-COVID months to 51.9 in March�May in
the non-COVID-19 patients. Only 28.1% of COVID-19 posi-
tive patients had a mRS of 0-2 at discharge (p=0.001).
COVID-19 positive patients also have higher frequency of
laboratory abnormalities as shown in Table 2.

Multivariate analysis

Significant and important independent variables at uni-
variate analysis were included for multivariate logistic
regression analysis to determine associated factors for
COVID -19 positive cases. After adjusting for age, NIHSS
at admission, DM at admission, HTN at admission in the
model, we found that poor prognosis at discharge
(Adjusted OR: 3.0, 95% C.I.: 1.2�7.8, p= 0.02) in compari-
son to good prognosis, Bamford TACS (Adjusted OR: 3.0,
95% C.I.: 1.2�7.6, p= 0.03) in comparison to its other cate-
gories and length of stay in hospital measured in days
(Adjusted OR: 1.05, 95% C.I.: 1.01 � 1.10, p= 0.03) were
found to be associated with COVID-19 positive cases
(Table 3). C-statistics was 0.78 with 95% C.I.: 0.69 � 0.87,
suggesting the model’s good ability to discriminate for
COVID cases (Fig. 2).

Discussion

To our knowledge, this is the first study that compares
COVID-19 patients to non-COVID-19 patients within a
prospectively collected stroke database. Similar to previ-
ous case reports and case-controlled studies, from USA,10

Iran,26 Dubai,27 France28 and China,8 a third of our
COVID-19 positive patients had severe disease, required
ICU admissions, stayed longer in hospital and had fewer
subjects with good outcome. These patients likely repre-
sent a subset of stroke patients in whom the viral infection
likely contributed to a prothrombotic state resulting in
vascular occlusions and large strokes. In the remainder of
patients, especially those presenting with small vessel dis-
ease, the viral infection was perhaps coincidental and did
not influence the clinical course and outcome of the ill-
ness. We did not observe any delays in times from onset
to hospital admission, or any differences in the rates of
thrombolysis or thrombectomies in patients with or with-
out COVID-19 infection. The higher rates of admission to



Table 1. Demographic and clinical characteristics of patients with COVID-19 stroke versus COVID-19 negative and historical

ischemic stroke controls

Characteristic

or investigation

Total

[n = 833]

Pre- COVID19

Ischemic Stroke

(Sep 2019- Feb 2020)

[n= 585, 70.2%]

Covid19 Negative

Ischemic Stroke

(Mar - May 2020)

[n = 216, 25.9%]

Covid19 Positive

Ischemic Stroke

(Mar�May 2020)

[n = 32, 3.8%]

P- Value

Demographics and risk factors

Age- Mean, years 54.3 §13.5 54.3 §13.3 54.9 §14.1 48.9 §11.5 0.06

Sex �Males 675 (81.0) 479 (81.9) 168 (77.8) 28 (87.5) 0.27

Females 158 (19.0) 106 (18.1) 48 (22.2) 4 (12.5)

Hypertension 603 (72.4) 443 (75.7) 147 (68.1) 13 (40.6) 0.0001

Diabetes 464 (55.7) 334 (57.1) 120 (55.6) 10 (31.3) 0.02

Dyslipidemia 472 (56.7) 345 (59.0) 124 (57.4) 3 (9.4) 0.0001

Coronary Artery Disease 98 (11.8) 70 (12.0) 24 (11.1) 4 (12.5) 0.94

Atrial Fibrillation on Admission 83 (10.0) 63 (10.8) 18 (8.3) 2 (6.3) 0.46

History of Stroke 98 (11.8) 72 (12.3) 26 (12.0) 0 0.11

Active Smoking 236 (28.3) 181 (30.9) 51 (23.6) 4 (12.5) 0.02

Stroke Classification

TOAST Classification

Small Vessel Disease 343 (41.2) 258 (44.1) 80 (37.0) 5 (15.6) 0.0001

Large Vessel Disease 149 (17.9) 84 (14.4) 52 (24.1) 13 (40.6)

Cardio-Embolic 216 (25.9) 151 (25.8) 57 (26.4) 8 (25.0)

Stroke of Determined Origin 42 (5.0) 32 (5.5) 10 (4.6) 0

Stroke of Undetermined Origin 83 (10.0) 60 (10.3) 17 (7.9) 6 (18.8)

Bamford Classification

Total Anterior Circulation Stroke 82 (9.8) 59 (10.1) 12 (5.6) 11 (34.4) 0.0001

Partial Anterior Circulation Stroke 237 (28.5) 162 (27.7) 67 (31.0) 8 (25.0)

Lacunar Strokes 294 (35.3) 206 (35.2) 78 (36.1) 10 (31.1)

Posterior Circulation Stroke 220 (26.4) 158 (27.0) 59 (27.3) 3 (9.4)

IV Thrombolysis Given 74 (8.9) 54 (9.2) 17 (7.9) 3 (9.4) 0.83

Thrombectomy Done 24 (2.9) 20 (3.4) 3 (1.4) 1 (3.1) 0.31

ICU care needed 60 (7.2) 41 (7.0) 5 (2.3) 14 (43.8) 0.0001

NIHSS Severity

Mild Stroke (NIHSS 4 or less) 533 (64.0) 390 (66.7) 133 (61.6) 10 (31.3) 0.001

Moderate Stroke (NIHSS 5-10) 164 (19.7) 106 (18.1) 47 (21.8) 11 (34.4)

Severe Stroke (NIHSS > 10) 136 (16.3) 89 (15.2) 36 (16.7) 11 (34.4)

NIHSS on admission 5.5 §6.4 5.2 §6.3 5.6 §6.1 9.8 §7.9 0.0001

NIHSS At Discharge 4.3 §5.8 3.8 §5.3 4.7 §5.9 11.3 §8.7 0.0001

HbA1c on Admission 7.4 §2.2 7.3 §2.1 7.7 §2.6 7.3 §2.7 0.09

Length of Stay 5.5 §5.8 5.5 §5.9 4.6 §4.0 10.9 §10.8 0.0001

Prognosis � At Discharge

Good (mRS 0-2) 469 (56.3) 348 (59.5) 112 (51.9) 9 (28.1) 0.001

Poor (mRS 3-6) 364 (43.7) 237 (40.5) 104 (48.1) 23 (71.9) 0.001

Mortality � At Discharge 16 (1.9) 12 (2.1) 3 (1.4) 1 (3.1) 0.73

NIHSS- National Institute of Heath Stroke Scale, mRS- Modified Rankin Score, IV- Intravenous, ICU- Intensive Care Unit

4 N. AKHTAR ET AL.
ICU in COVID-19 positive patients is likely related to the
severity of illness at presentation.
In patients with COVID-19 infection, there is increasing evi-

dence for activation of inflammatory and thrombosis
pathways. Case series suggest a high incidence of venous
thrombosis despite anticoagulation treatment,6 myocarditis7

and stroke.8-10 Similar to our patients, COVID-19 positive
patients from other reports with acute stroke were younger,



Fig. 1a. Distribution of different types of ischemic strokes before and during COVID-19 pandemic according to TOAST classification (P< 0.0001) 1b.Distribu-
tion of different types of ischemic strokes before and during COVID-19 pandemic according to Bamford Classification (P< 0.0001).
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have fewer vascular risk factors and many had recurrent
thrombi in the large cranial arteries.8-10 The longer hospitali-
zation in our COVID-19 positive patients was also likely
related to more severe disease as evidenced by higher NIHSS
scores and more cortical involvement. Such patients were
also less likely to have a favorable outcome on discharge
despite longer length of hospitalization. In a recent study
from Europe, patients with COVID-19 associated ischemic
strokes were more severe with worse functional outcome and
higher mortality than non-COVID-19 ischemic strokes.29

An intriguing observation during the COVID-19 pandemic
is the decreasing number of stroke admissions reported from
a number of countries.9,13-15 The reason for the decrease in
rates of cardiovascular disease remains unclear. Perhaps the
most important reason may be the fear of exposure to
COVID-19 in hospitals and thus opting for staying home to
minimize the risk. This may explain the decrease in the num-
ber of “stroke mimics” admission to hospital in our study
and fewer hospitalization of patients with TIAs and milder
strokes in the study from Brazil.14 A recent report captured
the rates of utilizing RAPID software platform (iSchemaView,
California USA) in the months preceding the pandemic and
during the initial weeks of the disease. RAPID is a popular
diagnostic tool used in cranial imaging of patients with a sus-
pected stroke. Data on 231,753 patients undergoing acute
stroke CT scans in 856 hospitals across the USA was
reviewed. There was a 39% decrease (1.18 patients per day
per hospital in the pre-pandemic epoch to 0.72 per day in the
early-pandemic epoch). Unlike our experience however, this
decrease was seen across all ages, in both sexes and all stroke



Table 2. Characteristics of patients with COVID-19 infection and Ischemic Stroke with bilateral Pneumonia on Chest X-ray.

Characteristic or

Investigation

Total

(n = 32)

No Bilateral

Pneumonia on

Chest X-Ray (n = 19)

Bilateral Pneumonia

on Chest X-Ray (n = 13)

P- Value

Mean Age 48.9 §11.5 46.9 §9.4 51.7 §14.0 0.26

Prognosis at Discharge

Good (mRS 0-2) 9 (28.1) 8 (42.1) 1 (7.7) 0.03

Poor (mRS 3-6) 23 (71.9) 11 (57.9) 12 (92.3)

Diabetes on Admission 10 (31.3) 7 (36.8) 3 (23.1) 0.41

Hypertensive on Admission 13 (40.6) 8 (42.1) 5 (38.5) 0.84

Coronary Artery Disease 4 12.5) 1 (6.7) 3 (17.6) 0.35

ICU care needed 14 (43.8) 4 (21.1) 10 (76.9) 0.002

Intubated 10 (31.3) 2 (10.5) 8 (61.5) 0.002

NIHSS on Admission 9.8 §7.9 6.2 §5.6 14.9 §8.1 0.001

NIHSS on Discharge 11.3 §8.7 7.8 §7.4 16.8 §7.9 0.003

Length of Stay 10.9 §10.9 7.4 §10.9 15.9 §8.9 0.03

D-Dimer levels (n=20) 4.1 §5.9 1.0 §0.7 6.7 §7.2 0.03

Fibrinogen Levels (n=13) 5.1 §2.1 6.6 §1.5 4.7 §2.1 0.20

CRP Levels (n=26) 58.1 §72.9 33.6 §51.4 82.7 §84.4 0.09

LDH Levels (n=11) 566.3 §445.2 351.6 §163.8 745.2 §538.9 0.15

Procalcitonin Levels (n=16) 5.3 §16.5 1.9 §4.0 6.8 §19.9 0.60

Ferritin levels (n=22) 666.8 §693.2 307.3 §217.9 915.6 §803.3 0.04

Abnormal Chest X-ray represents pulmonary infiltrates, consolidation (uni or bilateral), and/or patchy ground glass appearance. ICU-

Intensive care Unit, CRP- C Reactive Protein, LDH- Lactate Dehydrogenase

Table 3. Multivariate logistic regression analysis for showing factors associated with COVID-19 positivity compared with COVID-

19 negative and pre-COVID ischemic stroke.

Variable P-Value Adjusted Hazard Ratio 95% CI

Lower Upper

Poor prognosis at discharge 0.02 3.023 1.17 7.81

Age of the patient 0.26 0.98 0.95 1.01

NIHSS score on admission 0.79 0.99 0.93 1.05

Diabetic on admission 0.06 0.45 0.19 1.05

Hypertensive on admission 0.02 0.36 0.16 0.83

Length of stay 0.03 1.05 1.01 1.10

TACS on Bamford classification 0.02 2.99 1.18 7.56

TACS- Total Anterior Circulation Stroke, NIHSS- National Institute of Heath Stroke Scale
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severities. It was evident across all regions of the country irre-
spective of the severity of the local COVID-19 infection.30

The decreased emergency department visits are also evi-
dent with other acute medical illnesses. The number of
reported cases evaluated in emergency departments in Eng-
land decreased by 25% in the week following declaration of
the lockdown.17 Similarly, there was a dramatic decline in
the number of surgical emergencies being treated in Italy
during the peak weeks of the pandemic. In the city of
Pesaro-Fano (population 360,000) an epicenter in the pan-
demic, the number of serious surgical emergencies declined
from 82 in the month preceding the lockdown to only 12
during the first month of the lockdown.31 An increase in
telephone consultation by family doctors may explain the
decrease in emergency department visits for milder com-
plaints. It is however difficult to understand why the num-
ber of serious surgical emergencies decreased during the
pandemic in cities with high rates of infections.
There are strengths to our study. The Qatar Stroke Database

is very robust and has prospectively recorded stroke trends in
the country for more than 7 years. We did not document
major changes in the admission of ischemic stroke sub-types
during the months preceding and during the three months of
the COVID-19 pandemic. Whereas other studies comprised of
case reports or case series, we compare profiles of non-
COVID-19 acute stroke patients before and during the



Fig. 2. ROC curve to discriminate COVID-19 cases in the study AUC.

COMPARISON OF COVID-19 WITH NON-COVID STROKES 7
pandemic with acute stroke patients who were COVID-19
positive. Our study reveals that COVID-19 positive patients
were more likely to be sicker, had more cortical involvement
and had prolonged hospitalization. In addition, fewer patients
had a good recovery at discharge as measured with mRS.
The study has some limitations. The study period was

only three months and may not be sufficient to determine if
these were related to COVID-19 infections. We did not docu-
ment the relationship of the illness to the severity of COVID-
19-related laboratory abnormalities. We also do not have
enough follow-up data on the patients seen during the pan-
demic to adequately document the changes in outcomes.
Summary

The onset of COVID-19 pandemic has been associatedwith
a decrease in non-COVID-19 associated admissions to hospi-
tals in Asia, Europe and North America. We present data
from a prospective stroke database showing that ischemic
stroke decreased marginally during the COVID-19 pandemic.
We also review the presenting features and clinical course of
32 COVID-19 positive patients. Our data suggests that in a
third of acute stroke patients, the viral infection results in a
more severe disease, whereas in the remainder, the COVID-
19 illness has very little effect on the course of the illness. In
summary, we believe that the spectrum of acute stroke in the
COVID-19 includes three presentations; stroke and no
COVID-19 infection, stroke with incidental COVID-19 infec-
tion and COVID-19 induced prothrombotic ischemic stroke.
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