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Abstract:  
Background: Cerebrovascular accident (CVA) or stroke is defined as an acute episode of neurological 

dysfunction, that lasts for above 24 hours or causes death, with no apparent cause other than a vascular cause. 

The prognosis of stroke can be detected by assessing the neutrophil-to-lymphocyte ratio (NLR). The current 

study was undertaken as data was less on the role of NLR in stroke. 

Objective: This study was done to know the role of NLR in predicting the mortality ratein stroke patients. 

Materials and Methods: This study was done at tertiary care teaching hospital in the Department of General 

Medicine at Apollo Institute of Medical Sciences and Research, Hyderabad, Telangana, India from July 2022 to 

December 2022. 50 stroke patients were included as per the eligibility criteria.Age, gender, presence or 

comorbidities, incidence of smoking, NLR and correlation between outcome of stroke and NLR were assessed.  

Results: Most of the patients were aged 61 to 70 years. Most of the patients were males. Most of the patients 

had ischemic stroke. Most of the patients had hypertension. 16% is the mortality rate. There is a significant 

association between NLR and outcome of stroke(mortality). 

Conclusion: Early management and prevention of stroke complications is very important, which can reduce 

mortality and improve outcomes. NLR may have potential predictive value in risk stratification of acute 

ischemic stroke.  
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I. Introduction 
Cerebrovascular accident (CVA) or stroke is defined as an acute episode of neurological dysfunction, 

that lasts for above 24 hours or causes death, with no apparent cause other than a vascular cause.
1
Acute stroke is 

also called as a CVA. Among two types of strokes, the commonest one is ischemic stroke. It occurs due 

toimpairment of blood flow to the brain. Presence of hypertension (HTN), diabetes mellitus (DM), dyslipidemia, 

and addictions like smoking are risk factors for stroke.  Stroke, if untreated may lead to pneumonia, deep vein 

thrombosis (DVT), seizures
2
, depression

3
, bed sores, limb contractures, headache, involuntary muscle 

tightening, urinary incontinence
4
, and pulmonary embolism.                                          

Stroke was the second most common cause of death globally in 2019, as per the World Health 

Organization (WHO).  It is accountable for 11% causes of death worldwide
6
. Every year, 15 million people 

suffer a stroke globally. Among them, 5 million die and 5 million will become permanently disabled. It is less 

common in people aged below 40 years
7
.With prompt diagnosis and treatment, most of the patients will be 

improvedwithin 1st 3 to 6 months of 1st attack of stroke. The prognosis of stroke can be detected by assessing 

the neutrophil-to-lymphocyteratio (NLR). One study
5
 found that NLR was to be linked to an increased risk of 

severe stroke on admission and primary unfavorable outcome. After a median of 1.13 years of follow-up, high 

NLR was linked to recurrent ischemic stroke.The current study was undertaken as data was less on the role of 

NLR in stroke. 

 

Hypothesis: We assume that NLR predicts the prognosis of stroke.  

Objective: This study was done to know the role of NLR in predicting the mortality rate amongpatients with 

stroke. 
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II. Material And Methods 
This observational study was carried out at a tertiary care centre in IndiafromJuly2022toDecember 2022. 

Study Design: Observational study 

The study is observational, as no therapy was given to patients as a part of the study. 

Study Location: This study was done at a tertiary care teaching hospital in the Department of General Medicine 

at Apollo Institute of Medical Sciences and Research, Hyderabad, Telangana, India. 

Study Duration: July 2022 to December 2022 

Sample size: 50 subjects 

Sampling procedure: Convenience sampling 

Sample size calculation: As per the systematic review done by Jones SP
8
, prevalence of stroke varies from 105 

to 152 per 1,00,000 persons in India. Considering the high end, the prevalence is 0.152%. 

At a confidencelevel of90%, taking error as 1%,the minimum sample size obtained was 41.So, we included 50 

patients considering a few dropouts. 

 

Subjects & selection method: The study population was drawn from patients who were admitted into the 

General medicine ward, with clinical features suspicious of stroke.  

 

Inclusion criteria: 

1. Patients aged above 18 years with stroke confirmed as per computed tomographic (CT) findings 

2. Either sex 

3. Patients or their relatives who provided informed consent to participate in the study. 

4. Patients with transient ischemic stroke (TIA). 

5. Patients with ischemic stroke only. 

 

Exclusion criteria: 

1. Patients with incomplete data 

2. Stroke due to trauma or malignancy or active infections /haematological diseases /immunosuppressive 

agents  

3. Patients with previous history of stroke or TIA. 

 

Methodology: 
After Involving patients as per the inclusion and exclusion criteria, data collection was done. A detailed history 

was taken from the patient’s relatives. Thorough physical examination, vital signs and systemic examination 

were done. The data was subjected to statistical analysis and then a conclusion was drawn. 

 

Parameters assessed: 

 Age 

 Gender 

 Presence of smoking 

 Presence and types of comorbidities 

 Mortality rate 

 NLR 

 Relation between NLR and mortality rate 

 

Ethical considerations: Permission was obtained from the Institutional ethical committee attached to the 

ApolloInstitute of Medical Sciencesand Research before conducting the study. Every patient was explained the 

whole process and advantages of the study. After he/she accepts, an informed consent form is given in the local 

language or the patient’s understandable language and the person was asked to sign it or put a thumb 

impression.  

 

Statistical analysis 

Data was analyzed using Epi info software version 7.2.5.Results were expressed as percentages and mean with 

standard deviation. Students unpaired T test was used to compare numerical parameters. Results were presented 

in tabular forms and graphs in pie and bar diagrams.   

 

III. Results 
The current study included 50 patients with stroke. 

Age: Most of the patients belonged to the age group 61 to 70 years. The mean age was 62.4±6.1 years. 
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Graph 1: Shows the age distribution of patients 

 
 

Gender: Most of the patients were males. 68% were males and 32% were females. 

Graph 2 shows gender distribution of patients 

 
 

Outcome: 8 patients expired in the current study. 

 

Incidence of smoking: Smoking was seen in 42% of patients. 

Table 1 shows incidence of smoking among patients 
Smoking No of patients % of patients 

Yes 21 42% 

No 29 58% 

 

Comorbidities: 

Hypertension was the most common comorbidity seen, followed by diabetes. 

Overall diabetes was seen in 28% of patients, and overall hypertension was seen in 42% of patients and 

coronary artery disease was seen among 40% of patients. Multiple comorbidities were seen in various patients. 

 

Table 2 shows the incidence of various comorbidities among study patients 
Comorbidities No of patients % of patients 

Diabetes mellitus 14 28% 

Hypertension 24 42% 

Coronary artery disease 20 40% 

Hyperlipidemia 18 36% 

 

Mean NLR: 
Most of the patients had NLR 6.01 to 12.4. The mean NLR was 8.28±1.2 
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Graph 3 shows NLR distribution of patients

 
 

Relation between NLR and outcome: 

There is a significant difference in NLR and outcome in this study. NLR was more in patients who were expired 

in the hospital. This indicates significant association between NLR and outcome. 

 

Table 3 shows association between NLR and outcome 
 

OUTCOME 

NEUTROPHILLYMPHOCYTERATIO 

MEAN SD 

DEAD 10.578 0.81 

ALIVE 6.93 0.24 

Unpairedttest 

P value - 0.0001 

 

IV. Discussion 
The neutrophil-to-lymphocyte ratio (NLR) is a simple ratio between the neutrophil and lymphocyte 

counts, is a biomarker that reflects the balance between acute inflammation and chronic inflammation– 

neutrophil count with adaptive immunity (lymphocyte count). NLR could predict the outcome and disease 

course among patients with Ischemic stroke cerebral hemorrhage, sepsis and infectious diseases, cancer
,
 

COVID-19
9-13

. 

In the current study, 50 patients were included. 16% is the morality rate. Smoking was seen in 42% of 

patients. Hypertension was the most common comorbidity seen, followed by diabetes. 

Overall diabetes was seen in 28% of patients, and overall hypertension was seen in 42% of patients and 

coronary artery disease was seen among 40% of patients. Multiple comorbidities were seen in various patients. 

Most of the patients had NLR 6.01 to 12.4. The mean NLR was 8.28±1.2. There is a significant difference in 

NLR and outcome in this study. NLR was more in patients who were expired in the hospital. This indicates 

significant association between NLR and outcome in the current study. 

In the study done by Yang Y
14

, in China, 524 patients were having stroke. Among them, females were 

more compared to males. Gender preponderance is in contrast to the current study findings. 

In the study of Zhang FL
15

, among 4052 patients included with stroke, the mean age was found to be 

54.85±9.30 years. The prevalence of stroke increases with age. Stroke was significantly higher in men than in 

women. This finding was similar to the current study finding. 

In the study done by Putala
16

in 2012, patients with 1
st
 episode of ischemic stroke aged 15 to 49 years 

were included. Dyslipidemia was seen in 45.8% patients of stroke.HTN was seen in 35.9% patients. Smoking 

was seen in 48.7% stroke patients.Diabetes was seen in 8% patients. Coronary heart disease was seen in 6% 

patients.This shows high incidence of comorbidities among stroke patients, similar to our study. 

Tokgoz
17

did a retrospective study that included 255 patients with acute infarction who got admitted in 

24 hours of symptom onset. 71 of 255 patients expired during the follow-up period. In our study, 9 patients of 

81 died in 1 month, as 19 patients died during hospital stay. The median NLR was statistically more among the 

mortality group compared with the survival group, similar to our study findings. 
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V. Conclusion 
The current study showed a positive association between raised NLR and mortality risk in stroke 

patients. Early management and prevention of stroke complications is very important, which can reduce 

mortality and improve outcomes.NLR may have potential predictive value in risk stratification of acute ischemic 

stroke. It can be obtained quickly and easily from blood cell count.We concluded that higher NLR can predict 

post-stroke mortality risk. The study is self-sponsored and there are no conflicts of interest. 
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