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R E S E A R C H  A R T I C L E

BACKGROUND: The Coronavirus disease 2019 
(COVID-19) pandemic has forced the health 
workforce to take mitigative measures such 

as physical distancing, screening, personal protective 
equipment donning, and confinement on patient care. We 
aimed to study the outcome of acute stroke patients with 
suspected, probable, or confirmed COVID-19 in a tertiary 
referral hospital in Indonesia during the first year of 
COVID-19 pandemic. 

METHODS:  This was a retrospective study examining 
all medical records of adult patients suffering from acute 
stroke with suspected or confirmed COVID-19 who were 
admitted to R.D. Kandou Hospital, Manado, Indonesia, 
between March 2020 to March 2021. Clinical and laboratory 
parameters were compared between subjects with poor and 
good outcomes based on Glasgow Outcome Scale (GOS), 

divided into poor outcome (GOS 1-3) and good outcome 
(GOS 4-5). 

RESULTS: Fourty-six eligible subjects were enrolled in the 
study. Based on the GOS, 36 subjects (78.3%) were admitted 
to the hospital with poor prognosis. On admission, the 
median Glasgow Coma Scale (GCS) was 11, breathlessness 
was found in 54.3% of subjects, fever was found in only 
15 subjects (32.6%), and the lowest oxygen saturation on 
admission 95%. We found that GCS significantly related to 
outcome after controlled for other factors using the logistic 
regression method (p=0.03; 95% CI=1.08-4.78). 

CONCLUSION: Lower GCS can be used to predict poor 
outcome in acute stroke patients with COVID-19.
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Abstract

Introduction

Coronavirus disease 2019 (COVID-19) pandemic has 
affected the management of stroke worldwide. The number 
of hospital admission for acute stroke was decreased 
significantly as reported by many countries worldwide. 
Intravenous thrombolysis therapy for acute ischemic stroke 
could not meet the standard time window in many cases 
due to the restriction protocol. The same situation also 
affected endovascular therapy. Protective measures such 
as patient screening, personal protective equipment (PPE) 

donning, and room re-designing contribute to a longer time 
of intervention. Hospital wards, including stroke wards, 
have been converted to COVID-19 isolation wards. The 
remaining wards have to undergo capacity reduction. This 
led to reduced capacity in managing acute stroke patients. 
Hospital staffs were re-assigned to work in COVID-19 
facilities and work on a weekly shift. The senior staffs were 
ordered to take a temporary leave. 
	 On the other hand, COVID-19 infection seemed to 
increase incidence of stroke risk. Previous studies had 
reported this effect. The risk of stroke in patients with 
COVID-19 is seven times higher, compared to other 
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respiratory infections such as influenza A-B.(1) Some 
studies had reported that stroke caused by COVID-19 are 
cryptogenic or embolic stroke. Both these conditions are 
estimated to have undetermined significance.(2,3) The 
pooled incidence of acute ischemic stroke in COVID-19 
patients was reported to be 1.2%.(4) Although the exact 
pathophysiology is still under research, the protocols in 
many hospitals have been developed to detect early stroke 
or provide preventive treatment in those patients having 
hypercoagulation disorder. The association between stroke 
and COVID-19 may primarily be mediated through the 
systemic inflammatory state induced by SARS-CoV-2 
infection, which may, in turn, lead to endothelial dysfunction 
and induce a procoagulant state. After the infection, massive 
amounts of pro-inflammatory cytokines such as interleukin 
(IL) and tumor necroses factor are released, specifically by 
the activated monocyte-derived macrophages. As a response 
to the release of pro-inflammatory cytokines, tissue factor 
(TF) is released from monocyte-derived macrophages and 
endothelial cells. The release of tissue factor activates 
extrinsic coagulation pathway. This pathway had been 
known to create fibrin deposition and in the end, blood 
clotting.  Moreover, in SARS-CoV infection, there are 
reduction in the level of ACE-2 on cells, lead to increased 
in serum angiotensin II and both of these effects induce 
a pro-inflammatory effect. The systemic inflammatory 
response and cytokine storm may potentially destabilize 
atherosclerotic plaques and cause ischemic stroke and acute 
myocardial infarction.(5)
	 Obstacles in acute stroke management for COVID-19 
patients have been studied in many countries. Some 
solutions have been provided such as protected stroke code, 
robots, and telemedicine. However, these solutions cannot 
be perfectly be implied in our country. Moreover, to date, 
no Indonesian national studies examining the characteristics 
and outcome of patients with stroke and concomitant 
COVID-19 have been conducted yet. We aimed to study the 
outcome of acute stroke patients with suspected, probable, 
or confirmed COVID-19 in a tertiary referral hospital in 
Indonesia and identify the existed problems.

Methods

Study Design and Subjects 
This study was conducted in R.D. Kandou Hospital, Manado, 
a tertiary referral hospital serves as a referral hospital in 
North Sulawesi and nearby provinces. We examined all 
medical records of adult patients suffering from acute stroke 

with suspected or confirmed COVID-19 who were admitted 
to the hospital between March 2020 to March 2021. An 
ethical approval was obtained (Ethical Clearance No. 033/
EC/KEPK-KANDOU/III/2021).
	 The eligible subjects had the following criteria: 
clinically diagnosed with acute stroke, have been 
determined as suspected, probable, or confirmed COVID-19 
cases during admission, and aged >18 years old. Initially, 
we studied the demographics and clinical characteristics, 
neurological deficits, hematological and clinical chemistry 
results, chest imaging findings, brain imaging features, and 
COVID-19 status of the enrolled subjects. The severity of 
the disease was divided into mild, moderate, severe, and 
critical. These variables then were associated with the poor 
and good outcomes. The type of stroke was divided into 
the hemorrhagic stroke, ischemic stroke, and non-specific 
stroke. In those who underwent brain imaging and has 
ischemic strokes, the Trial of ORG 10172 in Acute Stroke 
Treatment (TOAST) classification system was used to 
further describe the ischemic stroke sub-type. 

Glasgow Outcome Scale (GOS)
GOS was measured to identify the outcome. GOS was 
stratified as follows: 1: death; 2: persistent vegetative state; 
3: severe disability (need total assistance on activity); 4: 
moderate disability (do not need assistance on activity but 
need assistive tool); and 5: good (minor deficit). We divided 
the GOS into poor outcome (GOS 1-3) and good outcome 
(GOS 4-5). Furthermore, we assessed the percentage of 
subjects who underwent brain imaging and the interval 
between hospital admission and the time of conducting 
brain imaging in R.D. Kandou Hospital.

Glasgow Coma Scale (GCS)
GCS was measured according to the revised standard 
Glasgow Coma Scale. GCS was divided into three main 
parameters eye response (E), verbal response (V), and motor 
response (M). (E) was scored 1 if there was no eye opening, 
scored 2 if eye opened to physical stimulus, scored 3 if eye 
opened to voice, and scored 4 if eyes opened spontaneously. 
(V) was scored 1 if there was no verbal response, scored 2 for 
incomprehensible sounds, scored 3 for inappropriate words, 
scored 4 for confusing words, and scored 5 if patient was 
well oriented. For the (M) component, if there was no motor 
response the score was 1, abnormal extension of the limbs 
as a response to physical stimulus was scored as 2, abnormal 
flexion of the limbs as a response to physical stimulus was 
scored as 3, withdrawal movement as a response to physical 
stimulus was scored as 4, proper localizing movement to 
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physical stimulus was scored as 5, and obeying commands 
was scored as 6.(6)

Neutrophil to Lymphocyte Ratio (NLR)
NLR was calculated based on complete blood count from  
every patient on admission. The complete blood count was 
run using standard industrialized commercial machine. 
Then  the  NLR  was  calculated  by  dividing  the  absolute 
neutrophil count by the absolute lymphocyte count. This 
calculation was done based on differential from complete 
blood count.(7)

Data Analysis 
The analysis was made using the Statistical Package for the 
Social Science (SPSS®) version 23 (IBM, Armonk, NY, 
USA) software. Statistical significance was tested according 
to data characteristics. A p<0.05 was determined as the 
limit for statistical significance. For categoric variables, 
we performed a chi-square test for normally distributed 
data and Fisher exact test for the data that is not distributed 
normally. For numeric variables, the normality was tested 
using the Shapiro-Wilk test. Normally distributed data 
were then analyzed using the independent T-test and the 
data that is not distributed normally were tested using the 
Mann-Whitney test. In multivariate analysis, we analyzed 
the variables that yielded p<0.2 in the bivariate analysis 
using logistic regression technique for the binary outcome 
(poor and good). The adjusted p-value for the multivariate 
analysis was also p<0.05 for significancy.

Results

Characteristic of the Subjects
As many as 245 acute stroke patients were admitted during 
the study period. Most of them were male (57.1%). The 
majority of the case was ischemic stroke (53.5%). We found 
46 eligible subjects or 18.7% of total stroke cases in the 
same period that were admitted to our hospital (Table 1). 
The composition between males and females was equal. The 
mean age was 62.2±11.04 years old. Male has lower mean 
age compared to female (61.0±SD 9.5 vs. 63.4±12.5 years 
old). The most frequent presenting complaint was the loss 
of consciousness (76.1%). The median admission GCS was 
11 (Q1=9; Q3=13). That finding surpassed breathlessness 
that was found only in 54.3% of subjects. Interestingly, 
fever was found in only 15 subjects (32.6%) with an initial 
median body temperature of 36.85oC (Q1=36.5; Q3=37.2) 
and the lowest oxygen saturation on admission in our cohort 

was still 95%. The subjects’ median length of stay was 4.5 
days (Q1=1.0; Q3=15.2). Hypertension was identified as 
the most common comorbidity and the initial systolic and 
diastolic blood pressures were 161.2±30.31 mmHg and 
86.8±14.33 mmHg, respectively. None of our cases had 
received COVID-19 vaccination.
	 Three subjects had not undergone chest X-ray for 
various reasons. Bilateral infiltrates accounted for the most 
common chest X-ray finding in our cohort (58.1%). There 
was an increased white blood cells (WBC) count found in 
most subjects and the mean WBC count was 15,300±6,365 
cells/mm3. The neutrophil to lymphocyte ratio  in males was 
higher than in females but it was not statistically significant. 
The other chemical chemistry findings were also not 
significant. 
	 About a half of our cohort was initially diagnosed 
as “patient under surveillance” according to the previous 
national guidelines for COVID-19 case definitions (March 
2020), which was defined as “patients with the presence of 
fever (≥38oC) or history of fever, acute upper respiratory 
infection, and mild-to-severe pneumonia plus prior history of 
traveling to any area with local transmission anytime within 
the 14 days before symptom onset, or history of contact 
with confirmed cases of COVID-19”. We classified the final 
case definition according to the recent national guidelines 
and found 37.0% confirmed COVID-19 cases and 28.3% 
negative COVID-19 cases. Uncertainty, as represented by 
the “probable” and “suspected” COVID-19 cases were still 
found in 19.6% of cases. Those with poor prognosis (defined 
as GOS 1-3) accounted for 78.3% of our cohort while only 
21.7% of subjects presented with a good prognosis (GOS 
4-5). After May 2020, the terminologies were changed and 
afterward, the case definition “probable” mostly changed 
the definition of “patient under surveillance” (17.4%). 
	 We further analyze some known predictors of poor 
outcomes using bivariate analysis. The age, gender, white 
blood cells, neutrophil were not associated with poor 
outcome (all p>0.05). The presence of lateralization signs, 
hypertension, diabetes, and chronic kidney disease were 
also the same. However, we found out that there was 
a significant statistical difference in the lower GCS on 
admission (p=0.01). The NLR values was not significantly 
associated with outcome (Table 2).
	 When analyzed in the COVID-19 confirmed cases only 
(17 subjects), the percentage of deceased subjects increased 
to 82.4%. Among the confirmed COVID-19 cases, 52.9% of 
subjects were classified as severe to critical cases.
	 In the multivariate analysis, we only included the 
GCS on admission, NLR, fever, cough, and natrium serum 
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Value 
(n=46)

62.2±11.04

Fever, n (%) 15 (32.6)
Cough, n (%) 14 (30.4)
Breathlessness, n (%) 25 (54.3)
Headache, n (%) 9 (19.6)
Seizure, n (%) 4 (8.7)
Loss of consciousness, n (%) 35 (76.1)

Ischemic stroke, n (%) 18 (39.1)
Hemorrhagic stroke, n (%) 27 (58.7)
Non-specific, n (%) 1 (2.2)

Large-artery atherosclerosis, n (%) 2 (11.1)
Small vessel occlusion, n (%) 2 (11.1)
Cardio-embolism, n (%) 2 (11.1)
Other determined cause, n (%) 0 (0.0)
Undetermined cause, n (%) 12 (66.7)

Hypertension, n (%) 38 (82.6)
Diabetes mellitus, n (%) 11 (23.9)
Chronic kidney disease, n (%) 6 (13.0)

4.5 (1, 15.3)

Systolic BP (mmHg), Mean±SD 161.2±30.31
Diastolic BP (mmHg), Mean±SD 86.8±14.33
Body temperature (oC), Median (Q1, Q3) 36.85 (36.5, 37.2)
Oxygen saturation (%), Median (Q1, Q3) 98 (95, 99)
Total GCS, Median (Q1, Q3) 11 (9, 13.3)

Normal, n (%) 7 (16.3)
Unilateral infiltrate, n (%) 9 (20.9)
Bilateral infiltrate, n (%) 25 (58.1)

Hemoglobin (g/dL), Mean±SD 13.4±2.63
Hematocrit (%), Median (Q1, Q3) 40 (36.5, 44.5)
Platelet (cells/mm3), Median (Q1, Q3) 229000 (189250, 292000)
WBC (cells/mm3), Mean±SD 15300.0±6365.04
Neutrophil (%), Median (Q1, Q3) 84 (75.75, 88.25)
Lymphocyte (%), Median (Q1, Q3) 10.5 (7, 15)
NLR, Median (Q1, Q3) 8.1 (4.5, 11.7)
RBS (mg/dL), Median (Q1, Q3) 133 (105.3, 161)
ALT(U/L), Median (Q1, Q3) 36 (25, 56)
AST (U/L), Median (Q1, Q3) 21 (14, 38.5)
Ureum (mg/dL), Median (Q1, Q3) 39 (24.5, 61.5)
Creatinine (mg/dL), Median (Q1, Q3) 1.1 (0.8, 1.4)
Sodium serum (mEq/L), Median (Q1, Q3) 139.5 (136, 141.3)
Potassium serum (mEq/L), Median (Q1, Q3) 3.9 (3.4, 4.4)
Chloride serum (mEq/L), Median (Q1, Q3) 99.6 (95.5, 102.6)

Ischemic Stroke Subtype (n=18)

Comorbidities of the subjects

Length of stay (days), Median (Q1, Q3)
Clinical findings on arrival

Chest X-ray (n=43)

Clinical chemistry results

Variables

Age (years), Mean±SD
Presenting complains

Stroke Type (n=46)

Table 1. Characteristics of the subjects.

Definition from the previous national guidelines (March 2020). BP: blood 
pressure; GCS: Glasgow coma scale; WBC: white blood count; NLR: neutrophil 
to lymphocyte ratio; RBS: random blood sugar; ALT: alanine transferase; AST: 
aspartate transferase.
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Poor (n=36) Good (n=10)
62.0±11.6 63.0±9.3 0.8

Male, n (%) 17 (47.2) 6 (60.0)
Female, n (%) 19 (52.8) 4 (40.0)

Fever, n (%) 14 (38.9) 1 (10.0) 0.09
Cough, n (%) 9 (25.0) 5 (50.0) 0.13
Breathlessness, n (%) 19 (52.8) 6 (60.0) 0.48
Headache, n (%) 8 (22.2) 1 (10.0) 0.36
Seizure, n (%) 3 (8.3) 1 (10.0) 0.64

Ischemic stroke, n (%) 11 (30.6) 7 (70.0)
Hemorrhagic stroke, n (%) 24 (66.7) 3 (30.0)
Non-specific, n (%) 1 (2.8) 0 (0.0)

Mild, n (%) 5 (35.7) 1 (33.3)
Moderate, n (%) 1 (7.1) 1 (33.3)
Severe-critical, n (%) 8 (57.1) 1 (33.3)

Hypertension, n (%) 29 (80.6) 9 (90.0) 0.44
Diabetes mellitus, n (%) 8 (22.2) 3 (30.0) 0.45
Chronic kidney disease, n (%) 4 (11.1) 2 (20.0) 0.39

3.5 (1, 13.5) 10.5±8.0 0.39

Systolic BP (mmHg), Mean±SD 162.4±32.8 156.8±19.5 0.61
Diastolic BP (mmHg), Median (Q1, Q3) 90 (73.3, 100) 87.8±16.2 0.78
Body temperature (oC), Median (Q1, Q3) 36.9 (36.4, 37.7) 36.7±0.4 0.32
Oxygen saturation, Median (Q1, Q3) 98 (94.3, 98) 98 (97, 99) 0.11
GCS, Mean±SD 9.8±3.2 14.5 (13, 15) 0.01
Pupil anisochority, n (%) 5 (13.9) 0 (0.0) 0.28
Cranial nerves palsy, n (%) 27 (75.0) 9 (90.0) 0.29
Hemiparesis, n (%) 28 (77.8) 9 (90.0) 0.36

Hemoglobin (g/dl), Mean±SD 13.6±2.7 12.8±2.4 0.35
Hematocrits (%), Median (Q1, Q3) 40.2 (36.5, 45.3) 40.0 (34.0, 41.1) 0.42
Platelet (cells/mm3), Median (Q1, Q3) 239500 (175000, 312250) 212000 (193750, 267250) 0.82
NLR, Median (Q1, Q3) 8.7 (2.2, 29.7) 4.7 (2.3, 16.8) 0.2
RBS, Median (Q1, Q3) 128 (108.5, 159.5) 138.5 (100, 217) 0.89
ALT, Median (Q1, Q3) 34 (24.5, 54) 51 (26, 64) 0.29
AST, Median (Q1, Q3) 19 (14, 35) 36.4±22.2 0.24
Ureum, Median (Q1, Q3) 39 (26.5, 64) 38.5 (23, 49) 0.55
Creatinine, Median (Q1, Q3) 1 (0.8, 1.4) 1.1 (0.8, 1.5) 0.55
Sodium serum, Median (Q1, Q3) 140 (136.5, 142) 137.5 (136, 139) 0.05
Potassium serum, Median (Q1, Q3) 3.8 (3.4, 4.4) 4.2±1.0 0.49

Comorbidities of the subjects

Length of stay (days), Median (Q1, Q3)
Clinical findings on arrival

Clinical chemistry results

0.05

0.77

Age (years), Mean±SD
Gender

Presenting complains

Stroke type

Grade of disease (n = 17)

Group
p- value

0.72

Variables

Table 2. Association between characteristics of the subjects and outcome.

Definition from the previous national guidelines (March 2020). BP: blood pressure; GCS: Glasgow coma scale; NLR: 
neutrophil to lymphocyte ratio; RBS: random blood sugar; ALT: alanine transferase; AST: Aspartate transferase.

variables to be analyzed. The decision was based on the 
initial p-value of each variable (p≤0.20) and anticipation 
of collinearity. We chose the best model that yield the 
Nagelkerke R2=64.1%. Based on the multivariate analysis, 
we found that only lower GCS could significantly predict 
poor outcome in patients with stroke and concomitant 

COVID-19 (p=0.03; 95% CI=1.08-4.78), as you can see in 
Table 2 and Table 3.

Type of Stroke and Access to Brain Imaging
Most of the subjects were clinically diagnosed with 
hemorrhage stroke (58.7%). However, brain imaging (CT 
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Table 3. Multivariat regression analysis.

Table 4. Characteristics of brain imaging performed on 
the subjects.

Discussion

As many as 245 acute stroke patients were admitted during 
the study period. Most of them were male (57.1%). The 
majority of the case was ischemic stroke (53.5%). This 

Lower Upper

GCS on admission 0.02 1.15 4.38 2.24

O2 saturation on admission 0.2 0.6 5.48 1.82

Fever 0.66 0.05 126.46 2.41

Cough 0.45 0.23 26.36 2.47

NLR 0.68 0.72 1.23 0.95

Natrium serum 0.29 0.85 1.05 0.95

Stroke type 0.36 0.29 30.61 2.98

95%CIAdjusted 
p -value

Adjusted 
ORVariables

Value

Done, n (%) 14 (30.4)

Not done, n (%) 32 (69.6)

Large infarction, n (%) 4 (28.6)

Small infarction, n (%) 4 (28.6)

Intracerebral hemorrhage, n (%) 5 (35.7)

Combined hemorrhage stroke, n (%) 1 (7.1)

2 (0.5, 13)

Brain CT scan (n=46)

Brain CT scan results (n=14)

Waiting time (days) (n=14), Median (Q1, Q3)

Variables

scan) was only performed in 14 subjects (30.4%) (Table 
4). From those who underwent CT scan examination, all 
subjects showed abnormalities related to either ischemic 
or hemorrhagic stroke. Large-artery atherosclerosis and 
cardio-embolism were found in four subjects (28.6%). 
Intracerebral hemorrhage alone or in combination with 
subarachnoid hemorrhage was found in six patients (42.9%) 
(Figure 1).
	 As mentioned above, brain CT scans were only 
performed in 30.4% of subjects. In those subjects, the 
median waiting time for performing a CT scan was two 
days (Q1=0.5; Q3=13.0). However, waiting time is not 
associated with unfavorable outcomes (p=0.92). All of the 
subjects suffered from ischemic stroke in our cohort did 
not underwent thrombolysis. Furthermore, all ischemic 
stroke patients during the study period did not underwent 
thrombolysis.

pattern was similar to many studies on stroke epidemiology 
worldwide, including INTERSTROKE study which found 
larger proportion of ischemic stroke (66%) compared to 
hemorrhagic stroke (34%), and also SIREN study which 
reported 68% cases of ischemic stroke and 32% cases of 
hemorrhagic stroke.(8,9)
	 Most of our subjects were presented with no fever 
or cough. The oxygen saturation in our cohort was also 
normal. This means that the physicians cannot rely only on 
these symptoms of COVID-19 in stroke patients, mainly 
because most patients with stroke are usually admitted 
with loss of consciousness and impaired cough reflex, so 
that over-reliance in respiratory symptoms to predict the 
severity of COVID-19 should be avoided. These results 
were also in line with many previous studies which reported 
the insignificance of these mild respiratory symptoms on 
admission, such as cough, in predicting the severity of 
COVID-19. Clinical manifestations of COVID-19 which 
could predict the disease severity include (but not limited 
to) dyspnea, hemoptysis, anorexia, diarrhea, fatigue, and 
abdominal pain.(10) However, to better predict the severity 
of COVID-19, it is necessary to take into account not only 
the symptoms, but also the physical and laboratory findings 
of patients with COVID-19. 
	 Moreover, we did not find any difference in presenting 
complaints between two groups with different prognoses, 
meaning that the clinical manifestations of COVID-19 
alone could not predict the prognosis in patients with stroke 
and concomitant COVID-19.
	 The percentage of deceased subjects was 47.8%. This 
percentage was higher than the percentage in patients with 
ischemic stroke and concomitant COVID-19 where there 
was a reported a mortality rate of 29.2%.(11) Those with 
poor prognosis (defined as GOS 1-3) accounted for 78.3% 
of our cohort while only 21.7% of subjects presented with 
a good prognosis (GOS 4-5). This number was relatively 
similar to the previous study in 2020 that found 74.8% of 
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A B

C D
Figure 1. Examples of axial non-contrast 
brain CT scan performed. A: a large well 
demarcated hypodensity in the medial area 
of the right parietal region (red arrow), 
consistent with ischemic stroke from the 
occlusion of the right anterior cerebral; 
B: Small infarction type (diameter 2-15 
mm); C: a fine border hyperdensity in the 
right ganglia basalic (red arrow), consistent 
with intracerebral hemorrhage type; D: 
combined hemmorhage stroke.

patients with stroke and concomitant SARS-CoV-2 infection 
were critically ill.(12) The relatively higher mortality rate 
in our study may partly be due to the fact that this study 
was conducted in a tertiary hospital, where the majority of 
patients admitted to our hospital had multiple comorbidities 
which might worsen their prognosis.
	 Up to this time, there is no previous study that 
examined the role of GCS in predicting the prognosis in 
patients with stroke and concomitant COVID-19. However, 
there that encephalopathy and ischemic or hemorrhagic 
stroke are major neurological manifestations of COVID-19.
(6) Moreover, some study observed higher mean NIHSS 
score in patients with stroke and concomitant SARS-CoV-2 
infection compared to cases without COVID-19.(13) Further 
studies may be warranted to examine the diagnostic role of 
GCS in predicting the prognosis in patients with stroke and 
concomitant COVID-19.
	 Based on the analysis of laboratory parameters, we 
found that NLR was not associated with outcomes. This 
was confirmed when NLR was analyzed in the multivariate 
analysis. We assume that the influence of NLR is strongly 
influenced by other factors in our study. The role of NLR 
in COVID-19 has widely been discussed in many previous 
studies. In 2020, there were the first to discover the potential 
role of NLR in predicting the poor clinical outcome in 

COVID-19 patients. Neutrophil act as major component 
in immune response, one of the most common leukocytes 
found in human body. Neutrophil could migrate from the 
circulation to target organ and attack viruses by releasing 
reactive oxygen species. This action could induce DNA 
damage and releasing the virus from the cells. On the 
other hand, systemic inflammation response significantly 
depresses cellular immunity, decreases CD4+ T lymphocytes, 
and increases CD8+ suppressor T lymphocytes. Thus, the 
NLR may increase in patients with COVID-19.(14) The 
potential role of NLR to predict the prognosis of COVID-19 
has also been demonstrated by various studies in Indonesia 
and also outside Indonesia.(15-17) In the other study, 
median NLR at admission was higher among subjects 
with moderate to severe symptoms than the subjects with 
mild symptoms [6.54 (2.80–97.00) vs. 2.27 (0.79–5.07); 
p<0.001].(15) Similar findings are also observed in another 
study, where the median NLR at admission is also higher 
among severe cases compared with non-severe cases 
(5.6 vs. 3.0; p=0.007).(17) Moreover, NLR has excellent 
accuracy in predicting the severity of COVID-19, with AUC 
of 0.856 and optimal cut-off value of 3.17.(16) However, 
to the best of our knowledge, there was no previous study 
that examined the role of NLR in patients with stroke and 
concomitant COVID-19 in Indonesia. 
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Conclusion

In conclusion, almost 20% of stroke cases in our hospital 
has been defined as suspected to confirmed COVID-19 cases 
during the first year of the pandemic. Stroke in suspected of 
confirmed COVID-19 patients tend to have poor prognostic 
and outcomes. A lower GCS may predict poor outcomes in 
acute stroke patients with COVID-19. 
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