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Background: While most large studies on the possible association of COVID-19 and
stroke were done in high-income countries, only a few studies consisting of small
sample populations have been done in low- to middle-income countries like the
Philippines. Objectives: To determine the risk factors of stroke among hospitalized
COVID19 patients in the Philippines; to determine the possible association between
these risk factors and stroke among the same cohort; and to determine if there is an
association between mortality and stroke in this same group. Methodology: We
obtained relevant clinical and neurological, including stroke data from the Philip-
pine CORONA study, an observational study involving 10,881 patients with
COVID-19 admitted in 37 referral hospitals from all over the Philippines.
Results: The incidence of stroke among patients with COVID-19 was 3.4% (n = 367).
There were more deaths among patients with stroke and COVID-19 than those
without stroke and COVID-19 (42.2% vs 14.7%, p < 0.01). In addition, more patients
with stroke were admitted in the ICU (43.3% vs 15.0%, p< 0.01) regardless of cause.
Smoking (OR: 1.5, 95% CI: 1.3 to 1.7, p < 0.0001), hypertension (OR:1.75, 95%
CI:1.53 to 1.97, p < 0.0001), presence of heart failure (OR: 1.4, 95% CI: 1.07 to 1.86,
p = 0.01), presence of any neurologic co-morbidities (OR: 1.4, 95% CI:1.11 to 1.46,
p = 0.004), and history of stroke (OR:2.3, 95% CI:1.82 to 2.97, p < 0.0001) had direct
significant correlation with stroke; while being a health care worker (OR: 0.5, 95%
CI: 0.33 to 0.70, p < 0.0004) had an inverse significant association with stroke.
Conclusion: COVID-19 stroke patients in the Philippines have a higher mortality
and ICU admission rates than patients with COVID-19 alone or COVID-19 stroke
patients from developed countries. Our cohort has similar cardiovascular and meta-
bolic risk factors to western patients with stroke, highlighting that COVID-19 may
only have a small contribution to stroke incidence.
e hemorrhagic stroke; AIS, acute ischemic stroke; CI, confidence interval; CKD, chronic kidney disease; COVID-19, coro-
computed tomography; DM, diabetes mellitus; HR, hazard ratio; ICU, intensive care unit; LMIC, low- to middle-income
esonance imaging; OR, Odd’s ratio; RT-PCR, reverse transcription polymerase chain reaction; SARS-COV2, severe acute
onavirus 2
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Introduction

Coronavirus disease 2019 (COVID-19) has been
declared a pandemic for two years already.1,2 As of July
2022, more than 575 million people have been infected, of
which around 6.39 million have died.3 Although its case
fatality rate of »2% is lower compared to past influenza
pandemics, its highly transmissible nature strains the
health care systems leading to significant increases in
mortalities and unfavorable morbidities even in highly
urbanized countries.1,4 With the appearance of delta and
other variants, the devastation induced by COVID-19 is
not likely to end soon.
While most COVID-19 patients present in the hospital

with respiratory symptoms, other organ systems may
also be affected.5,6 Around 0.8-6% will develop stroke
among COVID-19 patients, while 2-3% of admitted stroke
patients will harbor severe acute respiratory syndrome
coronavirus 2 (SARS-CoV-2) infection.7,8 These COVID-19
stroke patients have twice the risk of death and they have
20% more risk of having a moderate disability compared
to patients with COVID-19 only.9 Nevertheless, COVID-
19 stroke patients were usually older and had similar risk
factors as those patients with stroke alone, implying that
the usual determinants for stroke may be the ones respon-
sible for these increased risks and not COVID-19.1,7,9

However, in smaller case series and cross-sectional stud-
ies, COVID-19 patients with stroke were younger, with a
cryptogenic type of stroke, and with no identifiable risk
factors compared to those without COVID-19.9,10 Since
SARS-CoV-2 infection affects organ systems by inducing
thrombosis secondary to a hypercoagulable state, the inci-
dence of stroke, especially the ischemic type, may plausi-
bly be increased in COVID-19.10�12

While most large studies about the possible association
of COVID-19 and stroke were done in high-income coun-
tries, only one study with a small sample size have been
done in low- to middle-income countries (LMIC) like the
Philippines.13 Developed countries have more organized
and advanced health care systems and reliable national
insurance services; hence, the incidence of stroke, its risk
factors and mortality rate among COVID-19 patients may
not be comparable to the true situation in LMIC.6,8

A recently concluded nationwide multicenter, compara-
tive, retrospective cohort study was conducted from Feb-
ruary to December 2020 to identify the different
neurologic manifestations of COVID-19 in the Philip-
pines.6 A total of 10,881 reverse transcriptase-polymerase
chain reaction (RT-PCR) confirmed COVID-19 cases were
collected.6 Our main objectives were a) to determine the
risk factors of stroke among hospitalized COVID19
patients in the Philippines, b) to determine the possible
association between these risk factors and stroke among
the same cohort, and c) to determine if there is an associa-
tion between mortality and stroke in this same group.
Methodology

Study design

The data analyzed in this study were obtained from a
previously published nationwide retrospective cohort
study that identified the different neurologic manifesta-
tions of COVID-19 in the Philippines.6
Inclusion and exclusion criteria

RT-PCR-confirmed adult COVID-19 patients, more
than 18 years of age, with final hospital disposition, were
included in the study. Those with pneumonia caused by
other etiologies other than SARS-CoV-2 were excluded. A
complete enumeration of all patients fulfilling these crite-
ria, who were admitted to the hospitals from February
until December 2020, was performed. The definition of
neurological symptoms was based on the previously pub-
lished protocol.6 A patient who developed focal sensory
or motor deficit confirmed by either cranial computed
tomography (CT) scan or magnetic resonance imaging
(MRI) were recorded as a stroke patient, as seen on chart
review. The imaging was the basis for classifying the
patient as either infarct or hemorrhagic stroke. COVID-19
stroke patients comprised the cases while COVID-19 only
patients constituted the control group.
Study site

Data collection was done in 37 referral hospitals for
COVID-19. Identification of these sites and other informa-
tion regarding methods for data collection were described
in the published protocol.6
Study investigators

This is a part of the Philippine CORONA Study which
aimed to determine the incidence of the different neuro-
logical diseases and their association with different risk
factors and outcomes in a large cohort of COVID-19
patients. This was headed by four steering committee
members with 37 study site teams, of which the principal
investigators were all neurologists.6
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Data collection

The method of data collection has already been pub-
lished.6 In brief, all COVID-19 confirmed admissions with
disposition (discharged or deceased) at the time of data col-
lection were included in the study. A pre-made detailed
abstraction form containing the variables of interest was
filled out by the field physician by chart review. Possible
risk factors for stroke or increased COVID-19 severity such
as age, sex, smoking, hypertension, diabetes mellitus (DM),
heart failure, coronary artery disease, chronic obstructive
pulmonary disease (COPD), bronchial asthma, chronic kid-
ney disease, liver disease, obesity, malignancy, and human
immunodeficiency virus infection was obtained. For stroke,
the neurologic symptoms and final diagnosis during
admission, and different outcome measures like the sever-
ity of the disability, intensive care unit (ICU) admission,
duration from admission to final disposition, mortality sta-
tus, and final disposition were included in the form.
Abstraction forms were then assessed for validity and
inconsistencies before they were de-identified, encoded,
and collated per hospital and sent to the Steering Commit-
tee of the Philippine CORONA study.

Data analysis

Age was presented as mean, while categorical data
were presented as proportions. Standard deviation was
used as measure of dispersion. Means and proportions
were tested for significance using unpaired t-test and test
of two proportions, respectively. Prevalence ratio, defined
as the ratio of the proportion of patients with a particular
risk factor in COVID-19 stroke patients divided by the
proportion of patients with the same risk factor among
COVID-19 only patients were computed separately. These
were used as estimates of relative risks. The incidence of
stroke among patients with COVID-19 was computed by
dividing the number of stroke patients by the population
(n = 10,881). Likewise, the incidence of different outcome
measures like mortality, disability, and intensive care unit
(ICU) admission in both COVID-19 stroke patients and
COVID-19 patients only were obtained by dividing the
number of each of these outcome measures by the number
of patients who developed stroke and those who did not,
respectively. Subsequently, relative risks were computed
by dividing the incidence of each outcome measure
among COVID-19 stroke patients by the incidence of out-
come measure among those with COVID-19 patients
only. To determine the association between stroke and
different risk factors; and the different outcome measures
and stroke among COVID-19 patients, a univariate logis-
tic regression was done. Stroke and outcome measures
were used as dependent variables separately, while risk
factors for stroke, and stroke were used as their indepen-
dent variables, respectively. An extended Cox propor-
tional hazard survival analysis was also done using
mortality status as the failure event and the duration from
admission to either censoring or failure as survival time.
Significant risk factors identified in the logistic regression
was used as the predictor variables with presence of
stroke as the focus. Since the presence of stroke was a
time dependent variable based on the usage of scaled and
unscaled Schoenfield residuals, an extended Cox model
was used. All data were captured and analyzed using
Stata Pro BE 17, with alpha set at < 0.05 as indicator of
significance.
Results

Baseline characteristics

There were 10,881 RT-PCR confirmed COVID-19 cases
included in the Philippine CORONA Study. The patients
were mostly males (n = 5780, 53.1%), with history of neu-
rological disorder (n = 7560, 69.5%), with hypertension
(n = 3647, 33.5%), and DM (n = 2191, 20.1%). Only 321
patients with COVID-19 (3%) had a history of stroke.
The overall incidence of stroke among COVID-19

patients was 3.4% (n = 367). Of these, 262 (71.4%) had
acute ischemic stroke (AIS) and 101 (27.5%) had acute
hemorrhagic stroke (AHS). The incidence of AIS and AHS
were 2.4% and 0.9%, respectively.
A total of 1697 COVID-19 patients (15.6%) died due to

various etiologies. Most patients who had neurologic
symptoms were stable but had persistent deficits at dis-
charge (71.7%). Only 1751 patients (16%) were admitted
to the ICU primarily due to acute respiratory failure.
Patients with COVID-19 infection and stroke vs. with
COVID-19 infection only

Risk factors

There were significantly more males with stroke and
COVID-19 (58.9% vs 52.9%, p < 0.03) and they were sig-
nificantly older (60 years vs 51 years, p < 0.01) (see
Table 1). In addition, this cohort had a higher proportion
of smokers (25.3% vs 8.9%, p < 0.01), hypertension (69.5%
vs 32.2%, p < 0.01), DM (32.2% vs 19.7%, p < 0.01), heart
failure (4.4% vs 1.1%, p < 0.01), coronary artery disease
(8.4% vs 3.7%, p < 0.01), chronic kidney disease (CKD)
(11.7% vs 0.07%, p < 0.01), history of any neurological dis-
order (77.4% vs 69.2%, p < 0.01), and previous strokes
(13.9% vs 2.6%, p < 0.01). In contrast, less health care
workers developed stroke (2.0% vs 8.0%, p < 0.01). The
difference in proportion of obesity (0.8% vs 0.8%, p = 1),
liver disease (0.5% vs 0.5%, p = 1), and chronic obstructive
pulmonary disease (1.4 vs 2.4, p = 0.09) between the
COVID-19 stroke patients and COVID-19 only patients
were not statistically significant.
Of the patients who developed stroke (n = 367), 186

(50.7%) developed stroke while admitted in the hospital,
while 181 (49.3%) had stroke symptoms at the onset and
were later diagnosed with COVID-19. Most COVID-19



Table 1. Baseline characteristics of all patients with COVID-19 (n = 10,881).

Parameter Group

All patients

(n = 10,881) in %

COVID-19 with stroke

(n = 367)

COVID-19 only

(n = 10,514)

Medical History

Age, in years 51 (17.4) 60 (14.8) 51 (17.4)

Males 53.12 58.9 52.9

Smoking 9.42 25.3 8.9

Healthcare worker 8.1 2.0 8.0

Hypertension 33.5 69.5 32.2

Diabetes mellitus 20.1 32.2 19.7

Heart failure 1.2 4.4 1.1

Coronary artery disease 3.9 8.4 3.7

Chronic obstructive pulmonary

disease

1.4 2.4 1.4

Chronic kidney disease 5.6 11.7 0.05

Liver disease 0.6 0.5 0.5

Obesity 0.8 0.8 0.8

History of any neurological disease 69.5 77.4 69.2

Past stroke 3.0 13.9 2.6

Acute Symptoms

With neurological symptoms at the

onset

13.0 49.3 11.8

With any neurological symptoms 18.5 78.2 16.4

With facial sensory complaints 0.18 4.4 0.03

With facial weakness 0.4 8.7 0.07

With dysarthria 0.8 16.1 0.2

With dysphagia 0.1 1.9 0.09

With tongue weakness 0.07 1.1 0.04

With extremity weakness 2.3 57.8 0.3

With extremity sensory complaints 0.5 10.9 0.1

With encephalopathy 5.7 34.6 4.7

With anoxic brain injury 0.5 2.5 0.4

Stroke Incidence

Stroke 3.4 100% 0%

Acute ischemic stroke (71.4%) 2.4 100% 0%

Acute hemorrhagic stroke (27.5%) 0.9 100% 0%

Outcomes

Mortality 15.6 42.2 14.7

Neurologic outcomes

0 � full neurologic recovery 12.4 19.3 73.5

1 � stable with partial improvement of neurological

symptom/ disorder

12.0 34.9 11.2

2 � stable with no improvement of neurological disorder 71.7 25.0 3.2

3 � no neurological disorder 3.9 20.7 12.1

ICU admission (all causes) 16.0 43.3 15.0

ICU admission due to respiratory

failure

8.8 29.4 10.8

ICU admission due to acute

myocardial infarction

0.7 17.7 8.5

ICU admission due to acute stroke 0.5 12.8 0

ICU admission due to cerebral

edema

0.2 1.6 0.1

COVID-19 � coronavirus disease 2019; ICU � intensive care unit.
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stroke patients complained of extremity weakness
(n = 212, 57.8%), dysarthria (n = 62, 16.9%), and sensory
deficits (n = 40, 10.9%). Compared to those with COVID-
19 only, the COVID-19 stroke cohort had significantly
higher incidences of encephalopathy (34.6% vs 4.7%, p <

0.01) and anoxic brain injury (2.5% vs 0.4%, p < 0.01).



Fig. 1. Kaplan Meyer Curve of COVID-19 patients with (red) vs. without (blue) stroke, adjusted for smoking, presence of heart failure, history of stroke, and
being a health care worker. Those without stroke had better survival from admission up to the 60th day. Beyond 60th day, the survival probabilities of both groups
were the same. The presence of stroke did not satisfy the proportionality hazard assumption hence the curves were not parallel to one another.
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Outcomes

More patients with COVID-19 died in the stroke group
(n = 155/367) compared to patients with COVID-19 only
(n = 1546/10,514) (42.2% vs 14.7%, p < 0.01). In addition,
more COVID-19 stroke patients were admitted to the ICU
(43.3% vs 15.0%, p < 0.01) regardless of cause. Notably,
more patients who had any stable neurologic deficits
were discharged with improved symptoms in patients
without stroke (34.9% vs 11.2%). More stroke patients
with COVID-19 developed cerebral edema (1.6% vs 0.6%,
p < 0.0001).

Relationship between stroke and risk factors among
COVID-19 patients

Amodel using stepwise logistic regression was made to
identify the factors associated with the occurrence of
stroke among COVID-19 patients, using the presence or
absence of stroke as the dependent binary variable and
the possible risk factors as predictors. Controlling other
predictors, COVID-19 stroke patients were 1.75 times
more likely to be hypertensive [Odds Ratio (OR):1.75,
95% Confidence Interval (CI):1.53 to 1.97, p < 0.0001],
2.3 times more likely to have a history of stroke (OR:2.3,
95% CI:1.82 to 2.97, p < 0.0001), 1.5 times more likely to
be a smoker (OR: 1.5, 95% CI: 1.3 to 1.7, p < 0.0001),
1.4 times more likely to have past heart failure (OR: 1.4,
95% CI: 1.07 to 1.86, p = 0.01), or any neurological disor-
ders (OR: 1.4, 95% CI:1.11 to 1.46, p = 0.004). In contrast,
health care workers were twice less likely to develop
stroke when they have COVID-19 (OR: 0.5, 95% CI: 0.33
to 0.70, p < 0.0004).
Survival analysis

Adjusting for the predictors (smoking, presence of heart
failure, history of stroke and being a health care worker),
the presence of stroke in a COVID-19 patient increases the
hazard of dying due to any cause by 3.45 times [Hazard
Ratio (HR) = 3.45, 95% CI: 1.62 to 7.39, p < 0.0001] com-
pared to COVID-19 patients without stroke (Fig. 1).
Although the mean ICU length of stay in the COVID-19
without stroke group was longer (18.66 days, 95% CI:
16.79 to 20.54 days) compared to those with stroke
(15.72 days, 95% CI: 14.18 to 17.27 days), the difference
was not statistically significant (p = 0.33).
Relationship between different outcome measures and
stroke among COVID-19 patients

COVID-19 stroke patients were 2.9 times more likely to
die than patients with COVID-19 only. This cohort was
twice more likely to die from acute respiratory distress
syndrome (p < 0.01), 2.3 times from septic shock (p <

0.01), 2.9 times from heart failure (p < 0.04), 50 times from
brain herniation (p < 0.01), and 3 times from multiorgan
failure (p < 0.01). Although the same cohort had 30%
(p = 0.52) and 42% (p = 0.44) more chance to die from
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acute coronary syndrome and cardiac arrhythmia, respec-
tively, these were not statistically significant.
Moreover, COVID-19 stroke patients were 2.9 times

more likely to be admitted to the ICU. Moreover, they
have 2.7 times (p < 0.01) the risk of being admitted to the
ICU secondary to respiratory failure, 2.6 times due to
shock (p < 0.01), 14 times due to cerebral edema (p <

0.01), 18 times due to impaired consciousness (p < 0.01),
and 3.4 times (p < 0.01) due to acute kidney injury.
Whereas the same cohort had a 2.4 times chance of being
admitted to the ICU due to venous thromboembolism
(p = 0.39), 12% (p = 0.85) increased risk due to myocardial
infarction, 69% (p = 0.47) increased risk due to cardiac
arrhythmia, and 30% (p = 0.80) due to post-cardiac arrest,
these were not statistically significant.
Discussion

The incidence of stroke among COVID-19 patients in
this study (3.4%) was significantly higher compared to a
retrospective study with 8163 confirmed COVID-19
patients (1.3%), and even when only ischemic strokes
were considered (2.4% vs. 1.3%).9 Moreover, compared to
global (3.4% vs. 1.5%) or smaller cross-sectional local data
(3.4% vs. 2.0%), the incidence was still higher in our
study.1,13 This was despite the decline of stroke admis-
sions in Asia was considerably higher compared to the
global average (20.5% vs. 19.2%).1 Although it can be
argued that the difference may be explained by the higher
incidence of COVID-19 infections across Europe and
North America and higher baseline stroke admissions in
Asia; our study had a larger RT-PCR confirmed COVID-
19 population (n = 10,881) than that of another study
(n = 8163).9 In addition, a higher proportion of AHS
should be reflected in our data and not AIS since hemor-
rhagic stroke is the predominant phenotype among Asian
people.14

Despite this, our study agrees with Qureshi and col-
leagues’ findings that the risk factors associated with
COVID-19 stroke patients were similar to those that
increase the risk of incidence of stroke even in the absence
of COVID-19.9 These included age, smoking, hyperten-
sion, DM, heart failure, presence of coronary artery dis-
ease, presence of CKD, and prior history of stroke.9,15

However, when we did a regression analysis to control
for predictors, smoking, hypertension, presence of heart
failure, presence of past neurologic co-morbidities, and
past history of stroke still yielded a significant association
with the occurrence of stroke among COVID-19 patients,
similar to other studies.9,10,13

It was previously established that the prevalence of
dyslipidemia, DM, central obesity, and others were higher
among Asians than Europeans, thus explaining the risk of
stroke.14 However, compared to other studies with larger
sample size, the proportions of hypertension (69.5% vs.
85%), DM (32.2% vs. 56%), and heart failure (4.4% vs.
33%) in ours were considerably lower.16,17 Nevertheless,
Asians were twice at risk of developing stroke even in the
absence of the above risk factors.14 The lesser incidence of
stroke among COVID-19 positive healthcare workers may
be due to healthy-worker effect bias, i.e., health care work-
ers or employed people, in general, have better health-
seeking behavior or annual mandatory health examina-
tions compared to the unemployed or elderly.18

Similarly, the mortality and hazard rates among
COVID-19 stroke patients were higher compared to those
with COVID-19 alone.9,10,19 Compared to western data,
COVID-19 stroke patients in our study were 2.17 times
more likely and with 3.45 times more likely to die due to
several etiologies at a particular time (42.2% vs. 19.4%).
Although this may reflect the difference in the health care
system, with the United States of America and European
countries having better health system delivery than the
Philippines, the high number of moderate to severe
COVID-19 admissions in the former may also lead to
higher mortality, even in stroke cases.9 Nevertheless, a
formal study should be conducted to validate this hypoth-
esis. Aside from mortality, COVID-19 stroke patients
were 2.9 times more likely to be admitted to the ICU than
COVID-19 only patients due to several causes like respira-
tory failure, septic shock, impaired consciousness, cere-
bral edema, and acute kidney injury, as seen in previous
studies.8,19,20 Our study showed that the mean length of
ICU stay was slightly longer among patients COVID-19
only than COVID-19 stroke patients, although the differ-
ence was not statistically significant. This higher mortality
rate among COVID-19 stroke patients may have
decreased the ICU stay of this cohort.
COVID-19 may increase the risk of AIS and AHS thru

several mechanisms. Accordingly, SARS-CoV-2 virus
infection may elevate the risk of AIS by generalized
hypercoagulability; increased fibrinogen levels through
cytokine storm; endotheliitis resulting in inflammation
and thrombosis; uncontrolled hypertension from renin-
angiotensin-aldosterone-system dysregulation; direct
effects on angiotensin-converting enzyme 2 receptors in
the central nervous system; and cardiorespiratory strain
from hypoxemia and several metabolic
derangements.12,20 Disseminated intravascular coagulop-
athy leading to thrombocytopenia and uncontrolled
hypertension may lead to AHS.12 In smaller case series
and cross-sectional studies, the demography of COVID-19
stroke patients were younger, free from usual stroke risk
factors, and with cryptogenic strokes. In this cohort, most
strokes were embolic and attributed to cardiac dysfunc-
tion and paradoxical embolism from deep venous
thrombosis.10,21,22 However, these were not replicated in
larger studies, including ours. Instead, COVID-19 stroke
patients were found to have similar risk factors as those
with stroke alone, indicating that COVID-19 may not or
may only slightly increase the risk of stroke. As DM,
HPN, smoking and cardiac diseases increase the risk and
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severity of COVID- 19, these may confound the associa-
tion between these two variables. A large study compared
the profile of COVID-19 stroke patients and those with
stroke alone, no significant differences between the pro-
portions of DM, HPN, cardiac diseases, and other risk fac-
tors were found.9 Nevertheless, using a stepwise forward
multiple logistic regression model, we found that smok-
ing, hypertension, presence of heart failure, presence of
past neurologic co-morbidities, history of stroke, and
being a health care worker had a significant association
with stroke among patients with COVID-19, controlling
for other variables.
The large number of patients included in this study

decreases the random error and increases its internal
validity and power to detect significant differences
between COVID-19 stroke patients and COVID-19 only
groups. Several significant differences between variables
were seen, with being a male and past history of neuro-
logic diseases deemed insignificant.
There has been a decline in stroke admissions in Asia,

including Southeast Asia.14 This, in addition to the unre-
lenting increase in the number of COVID-19 admissions,
make the incidence of stroke underestimated. Fear of
going to the hospital, limited mobility and inadequate
resources were only a few of the possible reasons. More-
over, COVID-19 patients with mild stroke may opt to stay
at home, which can falsely lower stroke admission rates.
Since moderate to severe patients are more likely to be
admitted, a higher mortality rate or ICU admission is
expected. Furthermore, hospitals included in this study
were also referral centers for moderate to severe stroke
and other diseases. This selection bias limits the external
validity of this study. The health worker bias has been
mentioned earlier.
Most of the COVID-19 patients included in this study

were initially seen by internists or general physicians.
Moreover, the National Institute of Health Stroke Scale or
the modified Rankin Scale score was not routinely avail-
able on chart review. Accordingly, admitted patients with
subtle or atypical signs of stroke may not be recognized
and lead to misclassification bias in favor of the COVID-
19 only group. Limitation in the use of CT scan or MRI for
fear of COVID-19 transmission can aggravate this. This
can further result in an underestimation of stroke inci-
dence and overestimation of mortality or ICU admission
among stroke patients. However, the large sample size
may be sufficient to downplay the effect of misclassifica-
tion. As mentioned, hypertension, DM, and cardiac dys-
function may confound the true relationship between
COVID-19 and stroke. Nevertheless, a forward stepwise
multiple logistic regression was done to remove the con-
founding effect.
Ideally, a large prospective observational study with

COVID-19 without stroke risk factors as a cohort and
non-COVID-19 patients without stroke risk factors as con-
trols and the incidence of stroke as an outcome, should be
done to determine the real association between COVID-19
and stroke. However, due to the relatively short duration
of the COVID-19 course and with the advent of SARS-
CoV-2 vaccination, this might be hard to undertake.

Conclusion

COVID-19 stroke patients in the Philippines have
higher mortality and ICU admission rates than patients
with COVID-19 alone or COVID-19 stroke patients from
developed countries. Our cohort has similar cardiovascu-
lar and metabolic risk factors to western patients with
stroke, highlighting that COVID-19 may only have a small
contribution to stroke incidence.
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