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Abstract 

Background and Purpose: The executives patients with ceaseless stroke created to treatment that fast and exact on target can 

reduce morbidity rate  patients with strokes. In intense ischemic stroke, irritation process came about in neutrophil cells preparation as the 
main leucocytes coming through in the ischemic region. This review meant to correlation between changes in neutrophil levels and 

clinical result in patients with intense ischemic stroke < 72 hours and the 7 days beginning at Dr. Soetomo medical clinic. Method: A 

cross-sectional technique was utilized in this study. Test information were gathered from the stroke library in the neurologic room at Dr. 
Soetomo medical clinic from January to March 2021. Neutrophil level were gathered upon <72 hours and 7 days of beginning. The 

information were surveyed utilizing National Institutes of Health Stroke Scale (NIHSS) upon release. Information was dissected utilizing 

SPSS rendition 24 with p<0.05 as huge worth. Result: From the stroke library information, it was observed that 65 subjects have 
satisfied the measures for this review. In the comparison of neutrophil levels and NIHSS scores on onset <72 hours NIHSS scores were 

found in moderate NIHSS 14 subjects (21,5%) with a mean neutrophil of 8.62 ± 2.5 x103/uL statistically significant with p = 0.015, 
while the after 7 days onset results of increased neutrophils were found in moderate NIHSS 18 subjects (27,7%) with a mean neutrophil 

of 8.03 ±3.2 x103/uL. The difference results were found to be statistically significant with p = 0.037. Conclusion: There is a significant 

difference between changes in neutrophil levels and clinical outcome in patients with acute ischemic stroke < 72 hours and the onset of 
day 7, that the higher the neutrophil level, the worse the clinical outcome of stroke 

Keywords: Neutrophil; Ischemic Stroke; clinical outcome; NIHSS; Mild, moderate and severe deficits. 

 

1. Introduction 

Stroke is one of the fundamental death and inability around the world. The administration of patients with 

stroke keeps on developing. Brief and designated treatment can lessen bleakness in patients with stroke. In 

patients with late or unseemly treatment, it will for the most part lead to mind and treatment that consumes a 

large chunk of the day so it can create social issues locally. 

The cases of stroke in the United States is the third leading cause of death after cancer and heart disease. 

The 700,000 cases in a year, including 600,000 cases of ischemic stroke and 100,000 bleeding cases.(Ropper 

et al., 2019) In Asia, the incidence of stroke is between 116-483/100.00 per year In the Indonesian population, 

the prevalence of stroke reaches 8/1000 population, with a death rate from stroke of around 193.3/100.00 per 

year.(Venketasubramanian et al., 2017) . 

Brain blood flow, 80% comes from the carotid vascular system originating from the anterior circulation 

while the rest comes from the posterior circulation originating from the vertebrobasilar system. The incidence 

of thrombus and thromboembolism in the anterior circulation is more in the distribution of the middle cerebral 
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artery, so the area supplied by the middle cerebral artery common cause the most of ischemic stroke.(Sacco et 

al., 2013). 

Patients with stroke having management developed to treatment that fast and precise on target can reduce 

morbidity rate in patients with strokes. In patients with treatment late or not usually right will cause treatment 

and the treatment takes a lot of time relatively long so can cause social problems in public.(Campbell and 

Khatri, 2020). 

The inflammatory response in the ischemic stroke process is an important process that affects the course of 

stroke in the acute phase, because it can aggravate the course of ischemic stroke by accelerating the 

development of the penumbra into infarction. Inflammatory elements in the form of cellular elements such as 

neutrophils and molecular elements such as cytokines. During brain ischemia, fundamental events occur in the 

area around the ischemic cells, including an inflammatory reaction that begins with the production of 

proinflammatory cytokines in the ischemic area which will lead to the mobilization of leukocytes. The 

presence of leukocytes, especially neutrophils in ischemic areas, can cause more severe lesions (reperfusion 

injury) through the plugging mechanism, release of vasoconstrictive mediators, release of hydrolytic enzymes, 

lipid peroxidase and release of free radicals.(Meloni, 2017). 

Damage to brain tissue due to stroke is the cause of clinical deterioration of patients that can end in death or 

disability. Pathobiological mechanisms that can explain the worsening of the clinical condition of stroke 

patients are still not well understood. One approach in question is about the role of cytokines in the 

inflammatory process that occurs during acute ischemic stroke. Cytokines created by T lymphocytes assume a 

part in the natural course of tissue harm because of irritation. A few proinflammatory cytokines, for example, 

IL-1, IL-6, TNF-α are delivered in the beginning phases of the cerebrum ischemic cycle, yet it is as yet 

indistinct how this provocative interaction can deteriorate the patient's clinical picture.(Eichmann and 

Thomas, 2013). 

In Jickling's study, it was presumed that proinflammatory cytokines, particularly IL-8 assume a part in 

enrolling neutrophils as a significant part in the provocative reaction in ischemic stroke.(Jickling et al., 2015) 

Meanwhile, Audebert et al observed that an increment in neutrophils in patients with intense ischemic stroke 

was related with the seriousness of the stroke and there was a critical connection between the quantity of sore 

volumes and leukocytes.(Audebert et al., 2004) With the higher the quantity of blood leukocytes, the bigger 

the volume of the injury. This is on the grounds that initiated leukocytes bring about additional harm to 

ischemic sores through reperfusion systems or auxiliary injury.(Wang et al., 2015). 

Kömürcü in his investigation said that high leukocyte and neutrophil counts were connected with vascular 

disease and could be a mark of stroke earnestness.(Kömürcü et al., 2020) According to Xu, in his research, 

that the higher the lesion volume, the higher the number of leukocytes and neutrophils in both ischemic and 

hemorrhagic strokes, so that a high leukocyte count can be used to predict the size of the lesion volume.(Xu et 

al., 2019) In the interim, as per Buck HB et al, in his review presumed that fringe leukocytes and high 

neutrophil counts, barring lymphocyte counts were related with huge infarct volume in intense ischemic 

stroke.(Buck et al., 2008) In the investigation of Siegler J et al, reasoned that neutrophils in intense ischemic 

stroke patients with high NIHSS scores at emergency clinic confirmation were related with poor practical 

outcome.(Walsh et al., 2005) 
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In patients with ischemic stroke, there are realized danger factors that can expand mortality and clinical 

crumbling. The NIHSS assesses neurological clinical outcomes with a wide enough scope, so that it can 

describe overall brain function and is a rating scale that is currently often used for the assessment of ischemic 

stroke outcomes. In view of the abovementioned and to the extent the study, research on neutrophil levels 

with ischemic stroke results has not been completed in Surabaya, so it is important to lead research on the 

examination between neutrophil levels and intense ischemic stroke results. 

2. Methods 

The methodology used cross sectional study in the research. The goal is to decide the examination between 

neutrophil level with clinical result in intense ischemic stroke < 72 hours and following 7 days beginning. The 

review period was directed from January to March 2021. The essential information was from the Stroke vault. 

The review populace was intense ischemic stroke patients who got therapy in the Seruni A Room in the 

Neurology Section of Dr. Soetomo Surabaya. The information gathered included neutrophil esteems at the 

hour of beginning hospitalized, gender, age, frequency of days in Stroke and NIHSS scores when the patient 

was released from the clinic < 72 hours and following 7 days. 

The neutrophil level is incorporated as an autonomous variable in this review. The specialists utilized the 

standard hematology trial of the Clinical Pathology Laboratory of RSUD Dr. Soetomo with ordinary 

neutrophil level: 2.500-7.500 mm3 or SI: 2.5-7.5 x103/uL, and upper (neutrophil count> 7.5x103/uL). The 

degree of neutrophils was regularly minded the day of hospitalized with finished blood routine checker. 

Clinical results of intense ischemic stroke patients examined were evaluated utilizing The National Institute 

of Health in Stroke Scale (NIHSS) worksheet. The NIHSS appraisal incorporates: (a) Score <5: gentle 

neurological deficiency, (b) Score 6-14: moderate neurological shortfall, (c) Score 15-24: serious neurological 

shortage, (d) Score 25: exceptionally extreme neurological deficit.(Lyden, 2017) The evaluation result 

remembered for the review was the NIHSS with gentle, moderate, and extreme deficiency ischemic stroke 

which was the reliant variable. 

The accumulated data was using the Statistical Package for the Social Sciences (SPSS) v23 for Windows 

(IBM Inc., Chicago, IL). The examination was done utilizing an autonomous parametric t-test on the off 

chance that the aftereffects of the ordinariness test were typically dispersed or non-parametric with the Mann-

Whitney test. The Spearman test was to decide the strength of the relationship with essentially of P-value 

<0.05. 

3. Results 

This study involved 65 subjects which can be seen in (Table 1) shows the distribution of research samples 

based on age, sex, risk factors, and infection in research subjects. In the male gender group, the most obtained 

was 61.5% while the female was 38.5%. In the age group, the largest age group was found at the age of 61-70 

years, 20 subjects (30.5%) followed by the age of 51-60 years, 16 subjects (24.6%) <45 years. More risk 

factors were found in patients with hypertension as many as 49 (75.4%), and dyslipidemia in 35 (53.8%). 

In the comparison of neutrophil levels and NIHSS scores on onset <72 hours (Table 2), the highest NIHSS 

scores were found in moderate NIHSS 18 subjects (27,7%) with a mean of 6.67±2.5 x103/Ul while the results 

of increased neutrophils were found in moderate NIHSS 14 subjects (21,5%) with a mean neutrophil of 8.62 ± 
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2.5 x103/uL.The distinction results were viewed as measurably critical with p = 0.015. While the results of 

the comparison of neutrophil levels and NIHSS onset scores after 7 days of onset (Table 3) showed the 

highest NIHSS scores were in moderate NIHSS 17 subjects (26,2%) with a mean of 6.06±3.1 x103/uL, while 

the results of increased neutrophils were found in moderate NIHSS. 18 subjects (27,7%) with a mean 

neutrophil of 8.03 ±3.2 x103/uL. The distinction results were viewed as genuinely critical with p = 0.037. 

Table 1. Characteristics from the stroke registry 

Characteristics  Total (N:65) (%) Mean (Min-Max±SD) 

Gender 

- women  

- Men 

 

25 (38.5) 

40 (61.5) 

 

Age 

 <=40 years 

41-50 years 

51-60 years 

61-70 years 

 >70 years 

 

 5 (7.6) 

14 (21.5) 

16 (24.6) 

20 (30.7) 

10 (15.3) 

57.42 (30-83±12.36) 

Risk Factor 

- Hypertension 

- Dyslipidemia 

- Diabetes mellitus 

 

49 (75.4) 

35 (53.8) 

20 (30.7) 

 

Infection  

- Pneumonia 

- Urinary tract infections 

- Decubitus 

 

8 (12.3) 

1 (1.5) 

2 (3.1) 

 

 

Table 2. Comparison of neutrophil levels and NIHSS scores in patients with acute ischemic stroke 

onset 72 hours  

Neutrophil level < 72 

hours 

N NIHSS score < 72 hours n (%) Average  SD p value*  

Mild  Moderate  severe  

Normal 2.5-7.5 x103/uL 65 15 (23,1) 18 (27,7) 2 (3,1) 6.67 2.5 
0.015** 

Uppers > 7.5 x103/uL 65 7 (10,7) 14 (21,5) 9 (13,8) 8.62 2.4 
*Mann-Whitney U test 

**significant 

 

Table 3. Comparison of neutrophil levels and NIHSS scores of patients with acute ischemic stroke and 

7 days onset 

*Mann-Whitney U test 

** significant  

 

 

Neutrophil level after 7 

days onset 
N 

NIHSS score after 7 days onset n (%) 
Average SD 

p value* 

 Mild  Moderate  severe  

Normal 2.5-7.5 x103/uL 65 16 (24,6) 17 (26,1) 2 (3,1) 6.06 3.1 0.037 ** 

Uppers > 7.5 x103/uL 65 7 (10,7) 18 (27,7) 5 (7,7) 8.03 3.2 
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Relationship results the mean NIHSS with neutrophil levels in patients with intense ischemic stroke 

beginning 72 hours, the mean NIHSS was 11.3±3.1 with r=0.328 and was significantly related to p = 0.008 

where the higher the neutrophil level, the worse the clinical outcome, whereas on day 7 On onset, the NIHSS 

value decreased with a mean of 7.9 ± 3.3 with r = 0.585 with a significant relationship p = <0.001 where the 

higher the neutrophil level, the worse the clinical outcome (Table 4). 

Table 4. Correlation of the mean NIHSS with neutrophil levels in patients with acute ischemic stroke 

72 hours of onset and 7 days of onset 

Neutrophil levels n 
NIHSS Average SD 

Correlation 

coefficient 

P value* 

< 72 hours 65 11.3 3.1 r= 0.328 0.008** 

7th days from onset 65 7.9 3.3 r = 0.585 <0.001** 
* Spearman Correlation test 

** significant  

 

The results of the relationship with confounding variables with neutrophil levels were known to be only 

statistically significant in cases of pneumonia with r=0.321 and p=0.009, which means the presence of 

pneumonia made neutrophil levels increase, while the results of confounding factors with NIHSS differences 

were significant in the incidence of hypertension with r=0.272 where patients with hypertension, the worse 

the clinical outcome (Table 5). 

 

Table 5 Correlation of confounding variables with neutrophils and differences in NIHSS scores 

 

Variable Neutrophil levels NIHSS score difference 

Correlation coefficient p value* Correlation coefficient p value* 

Gender r= -0.273 0.439 r= -0.079 0.532 

Age (years) r= -0.218 0.720 r= - 0.113 0.371 

Hypertension r= -0.980 0.259 r= -0.272 0.028** 

Dyslipidemia r= 0.220 0.078 r= 0.187 0.237 

Diabetes mellitus r= 0.122 0.334 r= 0.027 0.828 

Pneumonia r= 0.321 0.009** r= 0.091 0.469 

Urinary tract infections r= 0.127 0.340 r= -0.120 0.340 

Decubitus r= 0.200 0.110 r= 0.179 0.155 
*Spearman Correlation test 

** significant  

NIHSS: National Institutes of Health Stroke Scale. 
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4. Discussion 

Research has 65 subjects of extraordinary ischemic stroke patients who were treated at Dr. Clinical center. 

Soetomo during the period from January to March 2021 through stroke library data. General credits of study 

subjects included age, sex and pace of pollution during treatment. As explained by Patricia et al, (2013) that 

factors that can cause stroke isolates into modifiable and non-modifiable factors. Factors that can't be 

modified include mature enough and sex, while factors that can be changed fuse hypertension, diabetes 

mellitus, lipid profile, alcohol drunk and smoking.(Patricia, Kembuan and Tumboimbela, 2015) 

Hypertension is a significant danger factor for stroke. Arranged as hypertension when pulse is more 

noteworthy than or equivalent to 140/90 mmHg. In this review, 49 subjects with hypertension (75.4%) 

demonstrated that hypertension was the most widely recognized danger factor for ischemic stroke. According 

to Mauricio's research, The main and most significant risk factor is hypertension and is found in about 82% of 

patients with diabetes mellitus.(Wajngarten and Sampaio Silva, 2019) This study is a longitudinal approach to 

look at changes in the acute ischemic stroke inflammatory reaction in the early phase with onset 0-72 hours 

(days 1 to 3) from onset, these data were obtained by taking anamnesis from the subject/patient or their family 

seriously about the date of birth. onset and time of occurrence, as well as the date and time signed when the 

MRS. This timeframe is based on the theory and method of research reports that the inflammatory process 

occurs from early or later disease onset; even neutrophils up to 2-3 days later. High neutrophil levels at onset 

72 hours with mean8.62 ±2.5 x103/uL and on the 7th day of onset neutrophils were found to be 8.03 ±3.2 

x103/uL. 

In this study, the age of the patients was 57.42 ± 12.36 years, the mean age of the patients was according 

to the epidemiological assessment with respect to the marks of stroke which said that the greatest age pack 

was in the 61-70 years year age group.(Damayanti, Amalia and Sudjud, 2018) One of the most grounded peril 

variable of ischemic stroke is age. On various words, as age constructs, the event of stroke similarly 

increases.(Patricia, Kembuan and Tumboimbela, 2015) At the moment that a singular turns 55 years old, the 

rate will twofold every decade. Sex brand name data is similarly one of the unmodifiable peril factors for 

stroke. This is according to a concentrate by Ahangar AA, et al. (2018) who showed that men have a 30% 

more risk of having a stroke than women.(Ahangar et al., 2018) According to Patricia et al. (2013), most 

patients with ischemic stroke are male.(Patricia, Kembuan and Tumboimbela, 2015) 

Studies on the comparison between the number of neutrophils and the clinical outcome of ischemic stroke 

are still varied. Wang et al observed 90 days of acute ischemic stroke and found a high neutrophil count 

during acute ischemic stroke was associated with poor clinical outcome.(Wang and Wang, 2019) Sulaive et 

all failed to prove the association of neutrophils with the clinical outcome of ischemic stroke. The ischemic 

cascade is composed of the roles of many inflammatory cells, and neutrophils are only one intermediate 

component involved.(Sulaieva et al., 2015) In this study, there was no relationship between the two variables 

due to the short measurement range and many influential factors in the ischemic cascade, while neutrophils 

were only one component in the ischemic cascade chain. 

This study also did not find a significant relationship between age and changes in NIHSS scores. Some 

literature states that age is a risk factor for stroke and one of the factors that also affects the clinical outcome 

of stroke, but hypertension, in this study, is more dominant in determining the clinical outcome of ischemic 

stroke. Likewise, in the correlation test between sex and changes in the NIHSS score, there was no significant 

relationship. Male gender was proven to be a risk factor for ischemic stroke, but it was not proven to affect the 
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clinical outcome of acute ischemic stroke. The results of the correlation test on all subjects did not find a 

significant relationship between DM and all subjects. This finding contradicts the study of Patricia. which 

stated that DM had an effect on the clinical outcome of ischemic stroke.(Patricia, Kembuan and 

Tumboimbela, 2015) Tun said that patients with acute ischemic stroke with DM had a worse clinical outcome 

and tended to have a more severe degree of stroke. The proportion of subjects with DM which is less in this 

study causes the correlation test to have no significant relationship.(Tun Nyo Nyo et al., 2017) 

The study of Tziomalos et al said that in patients with acute ischemic stroke, lipid profile disorders caused 

poor clinical outcomes for sufferers.(Tziomalos et al., 2009) Pol said that lipid profile disorders will cause 

ischemic stroke sufferers to experience cardiovascular complications that cause poor clinical outcomes for 

sufferers.(Pol et al., 2018) In this study, the number of patients with dyslipidemia was 35 (53.8%) and all 

subjects had normoweight nutritional status, so there was no significant relationship between dyslipidemia 

and changes in NIHSS scores. 

According to research from Bianca of 15 patients studied there were 9 patients with high neutrophils found 

within 24 hours of onset. This is according to the theory that in the serious stage aggravation occurs as 

leukocyte advancement which is affected by TNF-and IL-1 cytokines, especially neutrophils that go to 

ischemic areas.(Bianca et al., 2013) After the extraordinary period has passed, the provocative reaction 

ceaselessly disappears put aside by a reducing in the levels of proinflammatory cytokines created. The mean 

NIHSS score on the seventh day of treatment was lower and the verifiable exploratory results showed that 

there was an enormous differentiation between the NIHSS score of starting 72 hours and the seventh day of 

treatment, p <0.05. Changes in the NIHSS score can depict changes in the level of seriousness of ischemic 

stroke endured by the patient. This is like William's review which reasoned that neutrophils in intense 

ischemic stroke patients with high NIHSS scores at emergency clinic confirmation were related with poor 

practical outcome.(William Prasetiyo, Husni and Tugasworo, 2017) The decline in the NIHSS score is 

believed to be identified with the job of physiotherapy given additionally to the capacity of the mind to defeat 

reperfusion injury, where free extremists assume a part all the while. Examination of neutrophil levels and 

NIHSS scores in patients with intense ischemic stroke beginning 72 hours and on day 7 of beginning, a p 

worth of 0.001 was gotten. The connection between neutrophils in intense ischemic stroke patients and 

clinical results utilizing the NIHSS score was critical, which was huge through the Spearman relationship test 

with p esteem = 0.008, so it very well may be presumed that underlying neutrophil levels could be utilized to 

anticipate the NIHSS score acquired. Kömürcü in his examination said that high leukocyte and neutrophil 

counts were related with vascular infection and could be an indicator of stroke severity.(Kömürcü et al., 2020) 

These outcomes are steady with the pathophysiology of intense cell ischemic stroke when tissue ischemia 

happens, neutrophils will stick to and move across the endothelium of the mind microvasculature. At the time 

in the extravascular neutrophils will deliver free revolutionaries, discharge proteolytic proteins, invigorate the 

arrival of neutrophils that cause the development of neutrophils and different leukocytes. Large quantities of 

neutrophils during reperfusion, intravascular neutrophils and tissue aggregation are parts of the fiery 

reaction.(Pedersen et al., 1997; Pandian et al., 2014). 

Neutrophils can cause worsening of the outcome through obstruction of the microcirculation and 

vasoconstriction and infiltration of neurons. In ischemic conditions there is an increase in the production of 

free radicals during reperfusion. The imbalance between the production of free radicals can affect cerebral 

function and damage neuronal cells through the mechanism of increased lipid peroxidase in cell membranes, 

oxidative DNA damage, protein damage and induction of apoptosis and necrosis. The strength of this research 
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is the longitudinal observation research method which gives the accuracy of the results obtained. Meanwhile, 

the weakness of this study was that it did not calculate neutrophil levels with the extent of infarction on a CT 

scan of the head and did not measure neutrophil levels serially 

5. Conclusions 

There is a significant difference between changes in neutrophil levels and clinical outcome in patients with 

acute ischemic stroke < 72 hours and the onset of day 7, that the higher the neutrophil level, the worse the 

clinical outcome of stroke with p significant <0,05. Further research is needed on the relationship between 

neutrophil levels and the size of the lesion. 
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