
 

                                                           International Journal of Research in Medical Sciences | May 2019 | Vol 7 | Issue 5    Page 1430 

International Journal of Research in Medical Sciences 

Meiriani et al. Int J Res Med Sci. 2019 May;7(5):1430-1434 

www.msjonline.org pISSN 2320-6071 | eISSN 2320-6012 

Original Research Article 

Correlation of blood glucose levels, HbA1c, hemoglobin and leukocytes 

with outcome on acute stroke 

Meiriani1*, Yuneldi Anwar2, Puji Pinta Omas Sinurat2  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

INTRODUCTION 

Stroke is leading cause of disability and mortality among 

the elderly population and 75% of all cases are ischemic 

strokes while 15% are hemorrgic strokes.1 

The Hjalmarsson et al study discovers that prestrike 

glycemic control disorder or baseline HbA1c is an 

independent risk factor for poor survival and an 

unwelcome functional outcome after suffering from an 

ischemic stroke.2 

Low hemoglobin or anemia is a condition that is common 

in older adults, the prevalence increases with age. 

Anemia is associated with increased mortality, disability 

and poor physical performance regardless of underlying 

causes of low hemoglobin levels. High and low 

hemoglobin levels are associated with poor outcomes in 

acute ischemic stroke.2 

Leukocytes play an important role in the initiation and 

propagation of the atherosclerosis process and the 

number of leukocytes has been shown to be associated 
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ABSTRACT 

 

Background: Diabetes and higher HbA1c level have increased the incidence of stroke. Hemoglobin levels both high 

and low are associated with poor outcomes. Leukocytes play an important role in the initiation of the atherosclerosis 

process.  

Methods: This was a cross-sectional study with a sample size of 62 people selected by non-random sampling method 

on a consecutive basis, patients with acute stroke were taken blood to measure blood glucose levels, HbA1c, Hb and 

Leucocytes when entering the hospital room. Outcomes were assessed using NIHSS and MRS. The calculation of 

NIHSS and MRS scores was performed on the first day of admission and the fourteenth day. To analyze the 

correlation of blood sugar levels during HbA1c, Hb and leukocytes in acute stroke, this study used Spearman's 

correlation test. The p value <0.05 was considered statistically significant. 

Results: The study subjects of 62 acute stroke patients (acute ischemic stroke 31 people and 31 people hemorrhagic 

stroke). Acute stroke patients were consisted of 38 men (61.3%) and 24 women (38.7%). Of 31 people with 

hemorrhagic stroke, there were 16 men (51.6%) and 15 women (48.4%), ischemic stroke patients were consisted of 

22 people (71, 0%) and women were 9 people. Spearrman repair test showed no symptoms between blood glucose 

levels, HbA1c, Hemoglobin and leukocytes with outcomes in acute stroke.  

Conclusions: There was no significant association between blood glucose levels, HbA1c, hemoglobin and leukocytes 

with outcomes in acute stroke.  
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with an increased risk of stroke. A study showed that 

leukocytes count was the prediction of the first ischemic 

stroke after adjusting for vascular risk factors. However, 

there is no consensus about the relationship between 

leukocyte count and the prognosis of cerebral infarction 

after onset. Several studies have found that an increase in 

number of leukocytes on the first day of acute ischemic 

stroke is a prognosis factor in desease progression and the 

number of leukocytes is an important predictive factor of 

death in the hospital. There are also several studies that 

have found no association between leukocytes count at 

the time of entry with clinical outcomes. In China there 

are no large numbers of sample data on the relationship 

between leukocytes count down entering and short term 

in clinical outcomes in patients with acute cerebral 

infarction.3,4 

This study aims to examine the correlation between the 

time of blood sugar levels, HbA1c, hemoglobin and 

leukocytes with outcomes in ischemic stroke and acute 

hemorrhagic stroke.  

METHODS 

This research is descriptive analytic with cross-sectional 

data collection method with acute ischemic stroke 

patients and acute hemorrhagic stroke and carried out 

August 2017 to October 2017. A total of 62 patients each 

of 31 acute ischemic stroke patients and 31 acute 

hemorrhagic stroke patients who enter the neurology 

inpatient room RSUP H. Adam Malik Medan has been 

enforced with anamneses, physical examination, 

neurological examination and head CT scan and that 

meets the inclusion criteria. Patients with recurrent 

stroke, chronic kidney failure and blood malignancy were 

excluded from this study. All patients included in the 

inclusion criteria were taken for venous blood to be sent 

to the Clinical Pathology laboratory in Medan, Adam 

Malik Hospital, as many as 3 cc immediately after the 

patients came to H. Adam Malik General Hospital in 

Medan to check for blood sugar levels, Hemoglobin and 

leukocytes. After in the inpatient room an HbA1c 

examination is carried out by a laboratory analyst. At the 

time of initial admission of NIHSS D-1 and D-1 mRS 

were assessed day to 14 strokes with NIHSS D-14 and D-

14 Mrs.  

The research data will be analyzed statistically using the 

help of the Windows Statistical Product and Science 

Service (SPSS) computer program. Descriptive analysis 

was used to see the description of the patient’s 

demographic characteristics and to see the correlation of 

the blood sugar levels, HbA1c, hemoglobin and 

leukocytes in acute ischemic stroke and acute 

hemorrhagic stroke, using the Spearman correlation test. 

RESULTS 

Of the 62 acute stroke patients analyzed, there were 38 

men (61.3%), and 24 women (38.7%). Of the 31 people 

with ischemic stroke, men were found consisting of 22 

people (71.0%) and women as many as 9 people (29.0%) 

while those of 31 people with hemorrhagic stroke found 

that men consisted of 16 people (51.6%) and women as 

many as 15 people (48.4%). The average age of 31 

people with ischemic stroke was 52.71±10.89 years, 

while those with hemorrhagic stroke were 52.19±14.12 

years. Table of demographic characteristics of research 

subject can be seen in Table 1. 

Table 1: Demographic characteristics of                       

research subjects. 

Demographic 

characteristics 

n = 62 

SI SH 

Sex, n (%) 

Male 22 (71.0) 16 (51.6) 

Female 9 (29.0) 15 (48.4) 

Average age (SD), 

yrs. 
52.71(10.89) 52.19(14.12) 

Job, n (%)   

Farmer 6 (19.4) 9 (29.0) 

Housewife 4 (12.9) 7 (22.6) 

Government 

employees 
9 (29.0) 6 (19.4) 

Enterpriser 12 (38.7) 4 (12.9) 

Do not have a job 0 3 (9.7) 

Pensionary 0 2 (6.5) 

Education, n (%)   

Primary school 4 (12.9) 6 (19.4) 

Junior high school 2 (6.5) 5 (16.1) 

Senior high school 22 (71.0) 17 (54.8) 

Bachelor degree 3 (9.7) 3 (9.7) 

Ethnic, n (%)   

Batak 12 (38.7) 14 (45.2) 

Karo 7 (22.6) 6 (19.4) 

Jawa 5 (16.1) 5 (16.1) 

Mandailing 2(6.5) 3 (9.7) 

Aceh 4 (12.9) 2 (6.5) 

Melayu  0 1 (3.2) 

Nias 1 (3.2) 0 

Based on statistical analysis using the Spearman 

correlation test There was no significant correlation in 

acute MCC stroke between KGDS and NIHSS D-1 and 

there was a significant correlation between KGDS and 

NIHSS D-14 (p = 0.01; r = 0.93). There was no 

significant correlation between KGDS and D-1 mRS (p = 

0.87 r = 0.03) with D-14 mRS (p = 0.98 r = 0.00). There 

was no significant correlation between stroke between 

HbA1c and NIHSS D-1 (p = 0.31; r = 0.18), NIHSS D-14 

(P = 0.84; r = 0.03). With D-1 mRS (P = 0.76; r = 0.06) 

D-14 mRS (p = 0.96; r = 0.01). There was no significant 

correlation in acute ischemic stroke between Hb and 

NIHSS D-1 (p = 0.24; r = 0.22), NIHSS D-14 (p = 0.65; r 

= 0.08). With MRS D-1 (p = 0.59, r = 0.09), mRS H-14 

(p = 0.75; r = 0.06). There was no significant correlation 

in acute ischemic stroke between leukocytes and NIHSS 
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D-1 (p = 0.30; r = 0.19), NIHSS D-14 (p = 0.68; r = 

0.08). With D-1 mRS (p = 0.31; r = 0.19), D-14 mRS (p 

= 0.87; r = 0.03) (Table 2). 

Table 2: Correlation blood glucose level, HbA1c, 

hemoglobin, and leukocytes with outcomes in ischemic 

stroke patients (n = 31). 

Correlation between variables n r p 

Blood 

glucose 

level with 

NIHSS D-1 31 0.32 0.86* 

NIHSS D-14 31 0.93 0.01* 

mRS D-1 31 0.03 0.87* 

mRS D-14 31 0.00 0.98* 

HbA1c 

with 

NIHSS D-1 31 0.18 0.31* 

NIHSS D-14  31 0.03 0.84* 

mRS D-1 31 0.06 0.76* 

mRS D-14 31 0.01 0.96* 

Hb with 

NIHSS D-1 31 0.22 0.24* 

NIHSS D-14 31 0.08 0.65* 

mRS D-1 31 0.09 0.59* 

mRS D-14  31 0.06 0.75* 

Leukocytes 

with  

NIHSS D-1 31 0.19 0.30* 

NIHSS D-14  31 0.08 0.68* 

mRS D-1 31 0.19 0.31* 

mRS D-14 31 0.03 0.87* 

Table 3: Correlation blood glucose level, HbA1c, 

hemoglobin, and leukocytes with outcomes in 

hemorrhagic stroke patients (n = 31). 

Correlation between 

variables 
n r p 

Blood 

glucose 

level with 

NIHSS D-1 31 0.05 0.05* 

NIHSS D-14 31 0.02 0.02* 

mRS D-1 31 0.16 0.16* 

mRS D-14 31 0.14 0.14* 

HbA1c 

with 

NIHSS D-1 31 -0.22 -0.22* 

NIHSS D-14  31 -0.27 -0.27* 

mRS D-1 31 -0.14 -0.14* 

mRS D-14 31 -0.17 -0.17* 

Hb with 

NIHSS D-1 31 -0.23 -0.23* 

NIHSS D-14 31 -0.28 -0.28* 

mRS D-1 31 -0.23 -0.23* 

mRS D-14  31 -0.20 -0.20* 

Leukocytes 

with  

NIHSS D-1 31 0.31 0.31* 

NIHSS D-14  31 0.34 0.34* 

mRS D-1 31 0.31 0.31* 

mRS D-14 31 0.31 0.31* 

There was no significant correlation in acute hemorrhagic 

stroke between KGDS with NIHSS D-1 (p = 0.79; r = 

0.05) and NIHSS D-14 (p = 0.89; r = 0.02), with mRS D-

1 (p = 0.38; r = 0.16) and mRS D-14 (p = 0.43; r = 0.14). 

There was no significant correlation in acute hemorrhagic 

stroke between HbA1c with NIHSS D-1 (p = 0.23; r = -

0.22) and NIHSS D-14 (p = 0.14; r = -0.27), mRS D-1 (p 

= 0.47; r = 0.37) and D-14 mRS (p = 0.37; r = -0.17). 

There was no significant correlation in acute hemorrhagic 

stroke between Hb with NIHSS D-1 (p = 0.22; r = -0.23) 

and NIHSS D-14 (p = 0.13; r = -0.28), mRS D-1 (p = 

0.22; r = -0.23) and D-14 mRS (p = 0.28; r = -0.20). 

There is no significant correlation in acute hemorrhagic 

stroke between leukocytes with NIHSS D-1 (p = 0.09; r = 

0.31) and NIHSS D-14 (p = 0.06; r = 0.34), D-1 mRS (p 

= 0.09; r = 0.31) and mRS D-14 (p = 0.09; r = 0.31) 

(Table 3). 

DISCUSSION 

This study is a descriptive analytic study with cross-

sectional data collection method which aims to determine 

the correlation of blood sugar levels, HbA1c, hemoglobin 

and leukocytes with outcomes in patients with ischemic 

stroke and acute hemorrhagic stroke. 

In this study, all acute stroke patients, both ischemic and 

hemorrhagic who had been diagnosed with head CT scan, 

were consecutively taken who fulfilled the inclusion 

criteria and there were no exclusion criteria, checked for 

blood sugar levels, HbA1c, hemoglobin and leukocytes. 

From the demographic data, the overall acute stroke 

patients with both ischemic stroke and acute hemorrhagic 

stroke with male sex more than women in the percentage 

of 61.3%, this is in accordance with the study of Nomani 

et al. from 233 stroke patients obtained 133 (57, 0%) men 

and 100 (42.9%) women. In accordance with the 

Karunawan et al, it was found that 102 ischemic stroke 

patients were assigned 65 male patients (63.7%) and 37 

female patients (36.3%) whereas according to Rambe et 

al from 562 people with acute stroke, men were found 

males were 266 people (47.3%) and women 296 people 

(52.7%). According to the 2013 Santalucia et al. Study it 

was said that female sex had more strokes. In particular, 

women were reported to have more aphasia, dysphagia 

and visual field disorders than men, while no differences 

were reported for motor and sensory deficits.5-8 

From the demographic data obtained hemorrhagic stroke 

patients with an average age of 52.19±14.12 years 

whereas in ischemic stroke patients the mean age was 

52.71±10.88 years, according to Bushnell et al that stroke 

patients female sex live longer, and risk Lifelong strokes 

at the age of 55-75 years are higher in women than men.9 

From the demographic data in this study obtained 

ischemic stroke patients and acute hemorrhagic stroke 

with a level of education that is more high school, where 

in the study of Samal et al, which states the role of 

education is needed to reduce the occurrence of risk 

factors for stroke by 40%.10 

Based on the results of the Spearman correlation test, the 

p value between KGDS and NIHSS D-1 in acute 

ischemic stroke patients was 0.86 with a r value of 0.32. 

While the NIHSS D-14 obtained a p value of 0.01, with a 

r value of 0.93 so it can be concluded that there is no 
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significant correlation between KGDS with NIHSS D-1 

and NIHSS D-14 in ischemic stroke. In the D-1 mRS p 

value is 0.87, with a r value of 0.03. In the D-14 mRS p 

value is 0.98 with a r value of 0.00. So, it can be 

concluded that there is no significant correlation between 

KGDS and D-1 mRS and D-14 mRS in ischemic stroke 

patients. Similarly, in patients with acute hemorrhagic 

stroke, the p value between KGDS and NIHSS D-1 is 

0.79 with a r value of 0.05. Whereas the NIHSS D-14 

obtained a p value of 0.89, with a r value of 0.02 so it can 

be concluded that there was no significant correlation 

between KGDS with NIHSS D-1 and NIHSS D-14 in 

hemorrhagic stroke. In the D-1 mRS p value is 0.38, with 

a r value of 0.16. In the D-14 mRS p value is 0.43 with a 

r value of 0.14. So, it can be concluded that there is no 

significant correlation between KGDS and D-1 mRS and 

D-14 mRS in hemorrhagic stroke patients. 

This is in accordance with Munir study that there was no 

relationship between blood glucose levels at the time of 

admission to the emergency room and the results of 

clinical outcomes of acute ischemic stroke patients. 

However, normal blood glucose levels show better 

improvement and tend to have better outcome outcomes. 

The results obtained when blood glucose levels in acute 

phase stroke patients are not statistically significant can 

be due to other factors that affect outcomes such as high 

blood pressure, history of hypertension, history of 

dyslipidemia, overweight, alcohol consumption and 

smoking history, where these factors were not considered 

in this study.11 

Based on the results of the Spearman correlation test, the 

p value between HbA1c and NIHSS D-1 in acute 

ischemic stroke patients was 0.31 with a r value of 0.18. 

While the NIHSS D-14 obtained a p value of 0.84, with a 

r value of 0.03 so it can be concluded that there is no 

significant correlation between HbA1c with NIHSS D-1 

and NIHSS D-14 in ischemic stroke. In the D-1 mRS p 

value is 0.76, with a r value of 0.06. In the D-14 mRS p 

value is 0.96 with a r value of 0.01. So, it can be 

concluded that there is no significant correlation between 

HbA1c and D-1 mRS and D-14 mRS in ischemic stroke 

patients. Likewise, in hemorrhagic stroke patients, the p 

value between HbA1c and NIHSS D-1 is 0.23 with a r 

value of -0.22. Whereas the NIHSS D-14 obtained a p 

value of 0.14, with a r value of -0.27 so it can be 

concluded that there was no significant correlation 

between HbA1c and NIHSS D-1 and NIHSS D-14 in 

hemorrhagic stroke. In the D-1 mRS p value is 0.47, with 

a r value of -0.14. In the D-14 mRS p value is 0.37 with a 

r value of -0.17. So, it can be concluded that there is no 

significant correlation between HbA1c and D-1 mRS and 

D-14 mRS in hemorrhagic stroke patients. 

Based on the results of the Spearman correlation test, the 

p value between Hb and NIHSS D-1 in acute ischemic 

stroke patients was 0.24 with a r value of 0.22. While the 

NIHSS D-14 obtained a p value of 0.65 with a r value of 

0.08 so it can be concluded that there is no significant 

correlation between Hb and NIHSS D-1 and NIHSS D-14 

in ischemic stroke. In the D-1 mRS p value is 0.59, with a 

r value of 0.09. In the D-14 mRS p value is 0.75 with a r 

value of 0.06. So, it can be concluded that there is no 

significant correlation between Hb and D-1 mRS and D-

14 mRS in ischemic stroke patients. Likewise, in 

hemorrhagic stroke the p value between Hb and NIHSS 

D-1 is 0.22 with a r value of -0.23. Whereas the NIHSS 

D-14 obtained a p value of 0.13 with a r value of -0.28 so 

it can be concluded that there was no significant 

correlation between Hb and NIHSS D-1 and NIHSS D-14 

in hemorrhagic strokes. In the D-1 mRS p value is 0.22, 

with a r value of -0.23. In the D-14 mRS p value is 0.28 

with a r value of -0.20. So, it can be concluded that there 

is no significant correlation between Hb and D-1 mRS 

and D-14 mRS in hemorrhagic stroke patients. 

According to Furlan et al, an increase in hemoglobin 

concentration at the start of admission was associated 

with more severe strokes, greater disability at discharge 

and more than 30 days of death after acute ischemic 

stroke. Low hemoglobin concentration at the time of 

admission was associated with hospital length of stay.9 

Barlas et al say strong evidence shows that patients with 

anemia have increased mortality with stroke. Increased 

hemoglobin was also associated with increased mortality, 

especially in the first month. The evidence base is 

measured in a meta-analysis. Anemia at admission was 

found to be associated with an increased mortality risk in 

both ischemic strokes (8 studies; odds ratio 1.97 [95% Cl 

1.57-2.47]) and hemorrhagic stroke (4 studies; odds ratio 

1.46 [95% CL 1.23-1.74]). This is probably because in 

this study there were no very low hemoglobin levels. The 

lowest value of hemoglobin level in this study was 

11.1mg/dl.12,13 

Based on the results of the Spearman correlation test, the 

p value between Leukocytes and NIHSS D-1 in acute 

ischemic stroke patients was 0.30 with a r value of 0.19. 

While the NIHSS D-14 obtained a p value of 0.68, with a 

r value of 0.08 so it can be concluded that there is no 

significant correlation between leukocytes with NIHSS 

D-1 and NIHSS D-14 in ischemic stroke. In the D-1 mRS 

p value is 0.31, with a r value of 0.19. In the H-14 mRS p 

value is 0.87 with a r value of 0.03. So, it can be 

concluded that there is no significant correlation between 

leukocytes and D-1 mRS and D-14 mRS in ischemic 

stroke patients. Similarly, in hemorrhagic strokes, the p 

value between leukocytes and NIHSS D-1 was 0.09 with 

a r value of 0.31. While the NIHSS D-14 obtained a p 

value of 0.06, with a r value of 0.34 so it can be 

concluded that there was no significant correlation 

between leukocytes with NIHSS D-1 and NIHSS D-14 in 

hemorrhagic strokes. In the D-1 mRS p value is 0.09, 

with a r value of 0.31. In the D-14 mRS p value is 0.09 

with a r value of 0.31. So, it can be concluded that there 

is no significant correlation between leukocytes and D-1 

mRS and D-14 mRS in hemorrhagic stroke patients. 
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Peng et al, conducted a large sample study on the 

relationship between leukocyte count at admission and 

short-term outcome in patients with acute cerebral 

infarction. The increase in leukocyte count upon 

admission was found to be independently related to 

hospital death and dependency between patients with 

acute cerebral infarction. Recent evidence shows that 

atherosclerosis is an inflammatory condition. 

Observations indicate that the number of leukocytes at 

the time of entry may predict the occurrence of poor 

outcomes in the short term between patients with acute 

cerebral infarction.4 

This study has limitations. First, things that can affect 

blood sugar levels when, HbA1c, Hemoglobin and 

leukocytes are not adjusted for this study. Secondly, this 

study only took blood samples for examination of blood 

sugar levels when, HbA1c, Hemoglobin and leukocytes 

during the course of the disease and examination of levels 

before the occurrence of the disease was not done so that 

this study could be biased. The third number of research 

samples is still relatively small to provide results that are 

responsive.  

CONCLUSION 

In patients with acute ischemic stroke and acute 

hemorrhagic stroke blood glucose levels when HbA1c, 

hemoglobin and leukocytes do not have a statistical 

correlation with outcome. 
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