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Abstract
Several studies have shown that there is an increase in bilirubin levels, leukocytes, and 
blood pressure in acute phase strokes. The purpose of this study was to determine the 
relationship between liver function levels, leucocytes, and blood pressure with the func-
tional outcome of acute stroke. The method was a cross-sectional study with a sample 
size of 30 people who were selected by consecutive non-random sampling method, clini-
cally proven acute stroke patients, and computed tomography (CT) scan. They were 
studied at the General Hospital of the Adam Malik Center. Demographic data were 
analyzed using descriptive statistics. The results showed that all subjects did not differ 
in terms of demographic characteristics. This study concluds that there is no relation be-
tween liver function (total bilirubin, direct bilirubin, indirect bilirubin, serum glutamic 
oxaloacetic transaminase [AST], serum glutamic pyruvic transaminase [SGPT], alkaline 
phosphatase [ALP]), leukocytes, and blood pressure with acute stroke functional out-
come. The functional outcome in acute hemorrhagic stroke is worse than acute ischemic 
stroke. Higher levels of liver function, leucocytes, and blood pressure were found in pa-
tients with the worse functional outcome though not significantly associated.
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et al., 2009). High glutamate levels and low 
glutamate oxaloacetate transaminase (GOT) 
are associated with poor functional outcome on 
admission. Higher levels of GOT at admission 
are associated with a good 3-month functional 
outcome (Ramos-cabrer et al., 2011).

High alkaline phosphatase (ALP) levels 
are not associated with cerebral atherosclerosis 
but are a prognostic factor for long-term 
functional outcomes after ischemic stroke (Kim 
et al., 2013). Infection such as pneumonia is the 
most common complication of ischemic stroke. 
Several studies have shown that systemic 
inflammation is also a risk factor for ischemic 
stroke. More specifically, early leukocytosis and 
neutrophilia are associated with infarct volume 
in ischemic stroke patients. Increased levels of 

Introduction
Stroke is the second most common 

cause of death after heart disease and the third 
most common cause of disability worldwide 
(Kenmogne-domning et al., 2018). Patients 
after an ischemic stroke, do movement exercises 
as early as possible to get optimal improvement. 
Giving movement exercises to patients should 
involve the family so that it can be done as 
often as possible. Movement exercises in stroke 
patients should be done 6 months after a stroke 
(Mahmudah, 2012).

There is a strong relation between 
bilirubin levels and the risk of developing 
ischemic stroke compared to hemorrhagic 
stroke. Previous studies suggest that this is due 
to the atherogenic function of bilirubin (Kimm 
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total peripheral leukocytes and neutrophils are 
also associated with high rates of recurrence in 
ischemic stroke (Silver, 2013).

Leukocytes interact with platelets, 
endothelium, and coagulant factors. Acute 
leukocytosis will shift the homeostatic balance 
in the presence of coagulation. And play an 
important role in restraining bleeding after 
intracerebral hemorrhage (Morotti et al., 
2016). Blood pressure in the subacute phase 
of stroke can affect the 3-month outcome and 
variability in blood pressure during this period 
is an independent predictor of clinical outcome 
(Havenon et al., 2016; Kang et al., 2018).

Blood pressure that is too high or too 
low in acute ischemic stroke is not beneficial 
for the improvement of neurological function. 
Increased blood pressure in patients with 
acute ischemic stroke at admission is usually 
associated with a higher NIHSS score. High 
blood pressure will cause further nervous 
system damage (Ji et al., 2016). Hypertension 
is a risk factor for stroke, especially for the 
incidence and recurrence of intracerebral bleed. 
It can also be a predictor of poor outcome in the 
first 24 hours after intracerebral hemorrhage. 
Increased variability of systolic blood pressure 
is a predictor of hematoma development 
and mortality in patients with intracerebral 
hemorrhage (Manning et al., 2014).  

Method
This research is an analytical descriptive 

study with a cross-sectional study design from 
April to September 2019 in stroke patients 
treated at the Inpatient Care Unit of Rindu A4 
Neurology RSUP Haji Adam Malik Medan. 
The subjects were consecutively taken if they 
met the inclusion criteria: a) all acute phase 
stroke patients who were clinically proven to 
have suffered a stroke and had been confirmed 
by a CT scan, b) were willing to participate in 
the study, and there were no exclusion criteria, 
namely patients with a) recurrent strokes, 
b) acute stroke in the brain stem, c) stroke 
with surgical management, d) impaired liver 
function, e) liver malignancy, f) Sanemia, g) 
history of alcohol consumption in the last 
three months, h) history of chronic renal 
failure, i) history of using non-steroidal anti-
inflammatory drugs, j) a history of the previous 

infection, k) pneumonia, l) elevated blood sugar 
levels, m) blood malignancies, n) autoimmune 
diseases.

The collected data was then assessed for 
its association with the functional outcome of 
acute stroke based on NIHSS and mRS on day 
1 and day 14. Total bilirubin levels in this study 
were divided into low (<0.2 mg / dl), normal 
(0.2-1.0 mg). / dl), high (> 1.0 mg / dl) (Harwell, 
2013). Direct bilirubin levels are divided into 
normal (0.0-0.2 mg / dl) and high (> 0.2 mg / 
dl) (Harwell, 2013). Indirect bilirubin levels are 
divided into low (<0.2 mg / dl), normal (0.2-0.8 
mg / dl) and high (> 0.8 mg / dl) (Harwell, 2013). 
SGOT levels were divided into normal (<35 U / 
L in men) and <31U / L in women) and high (≥ 
35 U / L in men and ≥ 31 U / L in women) (W 
and Brickell, 2007). SGPT levels were divided 
into normal (<45 U / L in men) and <34 U / L in 
women) and high (≥ 45 U / L in men and ≥ 34 
U / L in women) (W and Brickell, 2007). ALP 
levels are divided into low (<53 U / L in men 
and <42 U / L in women), normal (ALP 53-128 
U / L in men and 42-98 U / L in women), and 
high (ALP> 128 U / L in men and> 98 U / L 
in women) (W and Brickell, 2007). Leukocytes 
were divided into low (<4,000 / µL), normal 
(4,000-11,000 / µL) and high (> 11,000 / µL) (W 
and Brickell, 2007). Blood pressure in this study 
was divided into normal (systole <120 mmHg 
and diastole <80 mmHg), prehypertension 
(systole 120-139 mmHg or diastole 90-99 
mmHg), stage I hypertension (systole 140-159 
mmHg and diastole 90-99 mmHg. ), and stage 
II hypertension (systole ≥160 mmHg or diastole 
≥100 mmHg) (Olin and Pharm, 2018).

Result and Discussion
Out of 30 acute stroke sufferers, 18 

(60.0%) suffered from an ischemic stroke 
when 12 (40.0%) suffered from hemorrhagic 
stroke. Women suffered ischemic strokes 
more frequently (53.3%) than men (46.7). 
The mean age for ischemic stroke was 60.1 ± 
9.8 years, while for hemorrhagic stroke was 
57.4 ± 9.1 years (Table 1). Hypertension is 
the most common risk factor for acute stroke 
(table 1). Based on statistical analysis using 
the Chi-Square test, it showed that there 
was no significant relationship between liver 
function, leucocytes, and blood pressure with 
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the functional outcome of acute stroke based 
on NIHSS and mRS on days 1 (tables 2 and 3) 
and 14 (tables 4 and 5). 

The mean age in acute ischemic stroke 
is higher than for acute hemorrhagic stroke. 
Women suffer from acute strokes more often 
than men. However, there was no significant 
difference in the proportion between acute 

ischemic stroke and acute hemorrhagic stroke 
based on gender (p = 0.98) (Firoozabadi et 
al., 2013). The incidence of cerebral infarction 
and intracerebral hemorrhage was higher in 
men than in women, although subarachnoid 
bleeding was higher in women, although this 
difference was not statistically significant 
(Appelros, Stegmayr, and Terent, 2009)

Table 1. Demographic Characteristic of Acute Ischemic Stroke and Acute Hemorrhagic Stroke 
Characteristic Acute Ischemic 

Stroke (n=18)
Acute Hemorrhagic Stroke 

(n=12)
P

Age, average ± SD 60,1 ± 9,8 57,4 ± 9,1 0,332*
Gender, n (%)
•	 Male
•	 Female

10 (55,6)
8  (44,4)

4 (33,3)
8 (66,7)

0,232**

Tribe, n (%)
•	 Batak
•	 Java
•	 Karo
•	 Aceh
Occupation, n(%)                                                                                                                                             
         
•	 Farmer
•	 Honorary Employee
•	 State Employee
•	 State Employee Ret.
•	 Entrepreneur
•	 Housewife

11 (61,1)
4  (22,2)
3 (16,7)
0 (0,0)

4 (22,2)
2 (11,1)
2 (11,1)
3 (16,7)
4 (22,2)
3 (16,7)

9 (75,0)
1 (8,3)
1 (8,3)
1 (8,3)

1 (8,3)
0 (0,0)
0 (0,0)
0 (0,0)

5 (41,7)
6 (50,0)

0,577***

0,011***

Education, n(%)
•	 Graduate
•	 Elementary
•	 Junior HS
•	 Senior HS
Risk Factor, n (%)
•	 Hypertension
•	 Diabetes Mellitus
•	 Heart disease
•	 Smoking

4 (22,2)
0 (0,0)

2 (11,1)
12 (66,7)

12 (66,7)
4 (22,2)
2 (11,1)
4 (22,2)

0 (0,0)
1 (8,3)
1 (8,3)

10 (83,3)

10 (83,3)
1 (8,3)

2 (16,7)
1 (8,3)

0,141***

0,419****
0,622****
1,000****
0,622****

* t-independent test, p<0,05, **Uji Chi Square, *** Mann Whitney test,     p<0,05, **** Fisher’s Exact test, p<0,05.
Source: Primary Data, 2019

Women have a lower incidence of 
stroke than men. It may be due to genetic 
factors and the positive effect of estrogen on 
the cerebral circulation. However, the stroke 
risk could double after menopause due to 
reduced estrogen. Lack of estrogen can lead 
to the development of cardiovascular disease 
through changes in the structure and function 
of blood vessels and affects the coagulation 
pathway (Appelros, Stegmayr and Terent, 2009; 
Goldstein et al., 2011).

Hypertension is the most risk factor 
for stroke in this study. There is a significant 
relationship between obesity and stress and 

the incidence of hypertension in women aged 
40-55 years. Obesity has the risk of developing 
hypertension by OR = 4.2 times compared to 
those who are not obese. Stress at work tends 
to cause severe hypertension. Sources of 
stress in work include workload, inadequate 
work facilities, unclear job roles, unclear 
responsibilities, problems in relationships with 
other people, and family demands. Health 
workers should provide health education to 
the public regarding hypertension on a regular 
and scheduled basis. Whereas for working 
women (teachers) are recommended to make 
lifestyle changes. Namely regular exercise and 
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consuming healthy foods so that it can prevent 
obesity, then for those who are obese it is 
recommended to reduce body weight so that 
bodyweight can return to normal, for those 
who are stressed must be able to control the 

stress. , avoiding problems that can cause stress 
and not thinking about things that are not 
stressful by controlling risk factors associated 
with hypertension and hypertension can be 
prevented (Korneliani, 2013)

Table 2. Relation of Liver Function Levels (Total Bilirubin, Direct Bilirubin, Indirect Bilirubin, 
SGOT, SGPT, ALP), Leukocytes and Blood Pressure with Acute Stroke Severity Based on NIHSS 
Day 1.
	
	 Light Outcome

n (%)
Medium 
Outcome

n (%)

High 
Outcome

n (%)
Total Nilai p

Total
Bilirubin 

Low
Normal
High

2 (66,7)
2 (14,3)
3 (23,1)

1 (33,3)
9 (64,3)
5 (38,5)

0 (0,0)
3 (21,4)
5 (38,5)

3 (100,0)
14 (100,0)
13 (100,0)

0,152*

Direct
Bilirubin

Normal
High

0 (0,0)
4 (19,0)

9 (100,0)
10(47,6)

0 (0,0)
7 (33,3)

9 (100,0)
21 (100,0)

0,475**

Indirect
Bilirubin

Low
Normal
High

0 (0,0)
3 (15,8)
1 (12,5)

3 (100,0)
12 (63,2)
4 (50,0)

0 (0,0)
4 (21,1)
3 (37,5)

3 (100,0)
19 (100,0)
8 (100,0)

0,358*

Male
SGOT

Normal
High

3 (25,0)
0 (0,0)

8 (66,7)
1 (50,0)

1 (8,3)
1 (50,0)

12(100,0)
2 (100,0)

0,163**

Female
SGOT

Normal
High

0 (0,0)
1 (14,3)

8 (88,9)
2 (28,6)

1 (11,1)
4 (57,1)

9 (100,0)
7 (100,0)

0,193**

Male
SGPT

Normal
High

3 (23,1)
0 (0,0)

9 (69,2)
0 (0,0)

1 (7,7)
1(100,0)

13 (100,0)
1 (100,0)

0,081**

Female
SGPT

Normal
High

1 (7,7)
0 (0,0)

8 (61,5)
2 (66,7)

4 (30,8)
1 (33,3)

13 (100,0)
3 (100,0)

0,813**

Male
ALP

Low
Normal
High

1 (50,0)
1 (9,1)

1(100,0)

1 (50,0)
8 (72,7)
0 (0,0)

0 (0,0)
2 (18,2)
0 (0,0)

2 (100,0)
11 (100,0)
1 (100,0)

0,931*

Female
ALP

Low
Normal
High

0 (0,0)
1 (8,3)
0 (0,0)

0 (0,0)
8 (66,7)
2 (66,7)

1(100,0)
3 (25,0)
1 (33,3)

1 (100,0)
12 (100,0)
3 (100,0)

0,773*

Leukocyte Normal
High

2 (15,4)
5 (29,4)

7 (53,8)
8 (47,1)

4 (30,8)
4 (23,5)

13 (100,0)
17 (100,0)

0,864*

Blood
Pressure

Normal
Pre 
Hypertension
Stage 1
Hypertension
Stage II
Hypertension

1 (50,0)
1 (25,0)

1 (9,1)

1 (7,7)

0 (0,0)
2 (50,0)

8 (72,7)

9 (69,2)

1 (50,0)
1 (25,0)

2 (18,2)

3 (23,1)

2 (100,0)
4 (100,0)

11 (100,0)

13 (100,0)

0,053*

*Kruskal-Wallis test, ** Mann Whitney test
Source: Primary Data, 2019

Hypertension has a risk of stroke by 4.375 
times than those without it. High lipid level is 
not considered as a risk of stroke (OR 1.375, 
CI: 0.453 - 4.170). Meanwhile, poor smoking 
habits cannot be considered a risk of stroke 
(OR 2.333, CI: 809 - 6.730). So, it is necessary to 
control several risk factors for stroke, including 
hypertension (Sarini, 2007). Stroke in smokers is 
associated with morbidity. It is related to the fact 
that cigarette smoke contains> 4000 different 
chemicals, including heavy metals and toxins, 

which trigger the development of free radicals, 
endothelial dysfunction, and inflammation, 
causing the atherosclerotic process to continue. 
Smoking can affect coagulation status. Smoking 
also causes a reduction in cerebral blood flow, 
thereby increasing the risk of clot formation 
and the risk of subsequent strokes through the 
flow-slowing or static phenomenon (Shah and 
Cole, 2010).

The greater the amount of nicotine that 
builds up in the smoker’s body, which causes 
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addiction and a pleasant taste, so he wants to 
smoke more. Besides, the intention to quit 
smoking is high, which is shown by the desire 
to quit smoking that will determine the success 
of quitting smoking. Efforts to quit smoking 
will be in vain if not based on strong intentions. 
Nevertheless, it is affected by social support 
factors to stop smoking behavior. If the social 
environment rejects and is not happy with 
smoking, the individual will be able to realize 
his intention stronger. Vice versa, if it is fellow 
smokers, smokers who plan to quit smoking 
should inform their social environment, 

especially the closest people, namely parents 
and friends, so that they will later support and 
appreciate the smoker’s efforts. However, if 
the social environment around them does not 
know, they will smoke in front of them. It will 
make smokers influenced to continue smoking. 
And their intention to quit smoking is delayed 
or not at all. Therefore, the best step for smokers 
who want to stop their smoking habit is to have 
the will to quit smoking. Thus, determining 
the intention to quit smoking can predict the 
chance of success in quitting smoking (Riska, 
Linna and Zainal, 2012).

Table 3. Relation of Liver Function Levels (Total Bilirubin, Direct Bilirubin, Indirect Bilirubin, 
SGOT, SGPT, ALP), Leukocytes and Blood Pressure with Acute Stroke Severity Based on mRS 
Day 1
		  Good Outcome

n (%)
Poor Outcome
n (%)

Total p Value

Total Bilirubin Low
Normal
High

3 (100,0)
5 (35,7)
6 (46,2)

0 (0,0)
9 (64,3)
7 (53,8)

3 (100,0)
14 (100,0)
13 (100,0)

0,471*

Direct Bilirubin Normal
High

6 (66,7)
8 (38,1)

3 (33,3)
13 (61,9)

9 (100,0)
21 (100,0)

0,236**

Bilirubin Indirect Low
Normal
High

3 (100,0)
8 (42,1)
3 (37,5)

0 (0,0)
11 (59,7)
5 (62,5)

3 (100,0)
19 (100,0)
8 (100,0)

0,180*

Male SGOT Normal
High

7 (58,3)
1 (50,0)

5 (41,7)
1 (50,0)

12 (100,0)
2 (100,0)

1,000**

Female SGOT Normal
High

4 (44,0)
2 (28,6)

5 (55,6)
5 (71,4)

9 (100,0)
7 (100,0)

0,633**

Male SGPT Normal
High

8 (61,5)
0 (0,0)

5 (38,5)
1 (100,0)

13 (100,0)
1 (100,0)

0,429**

Female SGPT Normal
High

5 (38,5)
1 (33,3)

8 (61,5)
2 (66,7)

13 (100,0)
3 (100,0)

1,000**

Male ALP Low
Normal
High

2 (100,0)
5 (45,5)
1 (100,0)

0 (0,0)
6 (54,6)
0 (0,0)

2 (100,0)
11 (100,0)
1 (100,0)

0,589*

Female ALP Low
Normal
High

0 (0,0)
4 (33,3)
2 (66,7)

1 (100,0)
8 (66,7)
1 (33,3)

1 (100,0)
12 (100,0)
3 (100,0)

0,197*

Leukocyte Normal 
High

5 (38,5)
9 (52,9)

8 (61,5)
8 (47,1)

13 (100,0)
17 (100,0)

0,431*

Blood Pressure Normal
Pre 
Hypertension
Stage I
Hypertension 
Stage II
Hypertension 

1 (50,0)
2 (50,0)

5 (45,5)

6 (46,2)

1 (50,0)
2 (50,0)

6 (54,5)

7 (53,8)

2 (100,0)
4 (100,0)

11 (100,0)

13 (100,0)

0,328*

*Mann Whitney test, **Fisher Exact test
Source: Primary Data, 2019
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Total bilirubin had no significant relation 
with stroke severity and functional outcome at 
baseline (p> 0.05). The mechanisms underlying 
this are unclear (Pineda et al., 2009). Circulating 
total bilirubin levels have a negative relationship 

with the incidence of ischemic stroke. It may be 
due to the ability of bilirubin as an anti-oxidant, 
which triggers low-density lipoprotein (LDL) 
oxidation. (Zhong, You and Chen, 2017) .

Table 4. Relation of Liver Function Levels (Total Bilirubin, Direct Bilirubin, Indirect Bilirubin, 
SGOT, SGPT, ALP), Leukocytes and Blood Pressure with Acute Stroke Functional Output Based 
on NIHSS Day 14.
	
	

Light
Outcome

n (%)

Medium
Outcome

n (%)

High
Outcome

n (%)

Total p Value

Total 
Bilirubin  

Low
Normal
High

2 (66,7)
2 (14,3)
3 (23,1)

1 (33,3)
9 (64,3)
5 (38,5)

0 (0,0)
3 (21,4)
5 (38,5)

3 (100,0)
14 (100,0)
13 (100,0)

0,357*

Direct 
Bilirubin 

Normal
High

3 (33,3)
4 (19,0)

6 (66,7)
9 (42,9)

0 (0,0)
7 (33,3)

9 (100,0)
21 (100,0)

0,072**

Indirect
Bilirubin 

Low
Normal
High

2 (66,7)
4 (21,1)
1 (12,5)

1 (33,3)
11 (57,9)
3 (37,5)

0 (0,0)
4 (21,1)
4 (50,0)

3 (100,0)
19 (100,0)
8 (100,0)

0,209*

Male SGOT Normal
High

5 (41,7)
1 (50,0)

5 (41,7)
0 (0,0)

2 (16,7)
1 (50,0)

 12(100,0)
  2 (100,0)

0,593**

Female SGOT Normal
High

1 (11,1)
0 (0,0)

7 (77,8)
3 (42,9)

1 (11,1)
4 (57,1)

 9 (100,0)
 7 (100,0)

0,157**

Male SGPT Normal
High

6 (46,2)
0 (0,0)

5 (38,5)
0 (0,0)

2 (15,4)
1 (100,0)

13 (100,0)
1 (100,0)

0,157**

Female SGPT Normal
High

1 (7,7)
0 (0,0)

8 (61,5)
2 (66,7)

4 (30,8)
1 (33,3)

13 (100,0)
3 (100,0)

0,655**

Male ALP Low
Normal
High

1 (50,0)
4 (36,4)
1 (100,0)

1 (50,0)
4 (36,4)
0 (0,0)

0 (0,0)
3 (27,3)
0 (0,0)

2 (100,0)
11 (100,0)
1 (100,0)

0,758*

Female ALP  Low
Normal
High

0 (0,0)
0 (0,0)
1 (33,3)

0 (0,0)
9 (75,0)
1 (33,3)

1 (100,0)
3 (25,0)
1 (33,3)

1 (100,0)
12 (100,0)
3 (100,0)

0,170*

Leukocyte Normal
High

2 (15,4)
5 (29,4)

7 (53,8)
8 (47,1)

4 (30,8)
4 (23,5)

13 (100,0)
17 (100,0)

0,432*

Blood
Pressure

Normal
Pre
Hypertension
Stage I
Hypertension
Stage II
Hypertension 

0 (50,0)
1 (25,0)

2 (18,2)

4 (30,8)

1 (50,0)
2 (50,0)

7 (63,6)

5 (38,5)

1 (50,0)
1 (25,0)

2 (18,2)

4 (30,8)

2 (100,0)
4 (100,0)

11 (100,0)

13 (100,0)

0,053***

*Mann Whitney test, **Fisher Exact test, ***Kruskal Wallis test
Source: Primary Data, 2019

The difference in bilirubin levels between 
men and women may be due to the presence 
of estrogen, iron stores in men, and high heme 
oxidation in men. In stressful situations, sexual 

hormones in men can cause liver function 
damage while female sex hormones have a 
protective effect on liver function (Zhong, You 
and Chen, 2017).
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Table 5. Relation of Liver Function Levels (Total Bilirubin, Direct Bilirubin, Indirect Bilirubin, 
SGOT, SGPT, ALP), Leukocytes and Blood Pressure with Acute Stroke Functional Output Based 
on mRS Day 14.
		  Good Outcome

n (%)
Poor Outcome

n (%)
Total p Value

Total Bilirubin Low
Normal
High

3 (100,0)
5 (35,7)
6 (46,2)

0 (0,0)
9 (64,3)
7 (53,8)

3 (100,0)
14 (100,0)
13 (100,0)

0,471*

Direct Bilirubin Normal
High

6 (66,7)
8 (38,1)

3 (33,3)
13 (61,9)

9 (100,0)
21 (100,0)

0,236**

Indirect Bilirubin Low
Normal
High

3 (100,0)
8 (42,1)
3 (37,5)

0 (0,0)
11 (59,7)
5 (62,5)

3 (100,0)
19 (100,0)
8 (100,0)

0,180*

Male SGOT Normal
High

7 (58,3)
1 (50,0)

5 (41,7)
1 (50,0)

12 (100,0)
2 (100,0)

1,000**

Female SGOT Normal
High

4 (44,0)
2 (28,6)

5 (55,6)
5 (71,4)

9 (100,0)
7 (100,0)

0,633**

Male SGPT Normal
High

8 (61,5)
0 (0,0)

5 (38,5)
1 (100,0)

13 (100,0)
1 (100,0)

0,429**

Female SGPT Normal
High

5 (38,5)
1 (33,3)

8 (61,5)
2 (66,7)

13 (100,0)
3 (100,0)

1,000**

Male ALP Low
Normal
High

2 (100,0)
5 (45,5)
1 (100,0)

0 (0,0)
6 (54,6)
0 (0,0)

2 (100,0)
11 (100,0)
1 (100,0)

0,589*

Female ALP Low
Normal
High

0 (0,0)
4 (33,3)
2 (66,7)

1 (100,0)
8 (66,7)
1 (33,3)

1 (100,0)
12 (100,0)
3 (100,0)

0,197*

Leukocyte Normal
High

5 (38,5)
9 (52,9)

8 (61,5)
8 (47,1)

13 (100,0)
17 (100,0)

0,431***

Blood Pressure Normal
Pre 
Hypertension
Stage I
Hypertension 
Stage II
Hypertension 

1 (50,0)
2 (50,0)

5 (45,5)

6 (46,2)

1 (50,0)
2 (50,0)

6 (54,5)

7 (53,8)

2 (100,0)
4 (100,0)

11 (100,0)

13 (100,0)

0,911*

*Mann Whitney test,** Fisher Exact test, *** Chi Square test
Source: Primary Data, 2019

There was no significant relation between 
direct bilirubin levels and the severity of acute 
stroke on day one and the functional outcome 
of acute stroke (p> 0.05). Direct bilirubin level 
is not associated with acute stroke severity on 
admission (Ms et al., 2019). Bilirubin levels 
were associated with stroke severity at initial 
hospital admission but not with the functional 
outcome on discharge. Stroke severity at initial 
hospital admission may be a mediator of the 
relationship between functional outcome at 
hospital discharge and direct bilirubin levels 
(Pineda et al., 2009).

 Direct bilirubin was not associated 
with stroke severity or functional outcome. 
However, the results of this study are not in 

line with previous studies. High bilirubin 
levels may be associated with oxidative stress 
and bilirubin may not have an important role 
in nerve damage (Ushalakshmi and Ramya, 
2019). Indirect bilirubin level was not related to 
acute stroke severity on day one and functional 
outcome for acute stroke on day 14 (p> 0.05).

This study is not in line with one by 
Ushalakshmi et al. stated that indirect bilirubin 
level is associated with stroke severity and 
the functional outcome of acute stroke upon 
hospital admission. It may be due to the study 
of Ushalakshmi et al. The sample size was more 
and only patients with an onset of 48 hours 
(Ushalakshmi and Ramya, 2019). Indirect 
bilirubin is the end product of heme, so it is 



424

Destika Fahrina, et al / Liver Function, Leucocyte, and Blood Pressure Levels with Acute Stroke Functional Outcomes

directly proportional to hemoglobin levels. Low 
levels of indirect bilirubin in acute stroke reflect 
low hemoglobin levels (Fabbri et al., 2014).

Acute stroke can trigger inflammation 
in the body. It will disrupt the heme cycle so 
that there is a reduction in the formation of red 
blood cells and ultimately reduce the generation 
of indirect bilirubin (Zhong, You and Chen, 
2017). There was no significant relationship 
between SGOT level in both men and women 
with acute stroke severity based on NIHSS 
and mRS on day 1 and functional outcomes of 
acute stroke based on NIHSS and MRS on day 
14. SGOT levels in men and women were not 
related to acute stroke severity (Ms et al., 2019).

Serum transaminase was not related to 
ischemic stroke or subarachnoid hemorrhage. 
But it was strongly associated with intracerebral 
hemorrhage. This relation was stronger in 
men, especially heavy alcohol drinkers and 
low body mass index. The elevated SGOT 
levels were associated with body mass index, 
blood pressure, fasting blood sugar levels, total 
cholesterol, smoking, and alcohol consumption 
(p <0.001) (Kim and 2005, 2005). 

Liver enzymes are usually associated 
with several cardiovascular factors. Serum 
transaminase levels are influenced by alcohol 
consumption that can increase the risk of 
intracerebral hemorrhage (Kim and 2005, 2005). 
Women have lower SGOT levels than men. 
Estrogen has a protective effect on endothelial 
cells, but testosterone has the opposite effect 
(Kim et al., 2013). SGPT levels in men and 
women with severity and functional outcome 
of acute stroke based on NIHSS and mRS days 
1 and 14. SGPT levels in men and women were 
not associated with acute stroke severity (Ms et 
al., 2019). 

The incidence of intracerebral 
hemorrhage and mortality are two times higher 
in men than women and more frequently in 
Asian population (Kim et al., 2013). Women 
have lower SGPT levels than men because 
women have a lower tendency to drink alcohol 
and smoke than men (Kim et al., 2013). 
Biological factors such as estrogen may have 
a sex difference effect on the incidence of 
intracerebral hemorrhage and the mortality 
rate (Kim et al., 2013).

	 In this study, there was no significant 

relationship between ALP levels in men and 
women with acute stroke severity based on 
NIHSS and mRS on day 1 and functional 
outcomes based on NIHSS and mRS on day 14. 
However, the underlying mechanism is unclear 
(Ms et al., 2019). Alkaline phosphatase may be 
associated with recurrence of vascular disease 
through vascular calcification and is also an 
early indicator of molecular marker (Ms et al., 
2019).	 Elevated ALP level is associated with 
cerebral atherosclerosis, where previous studies 
stated that the prevalence of coronary heart 
disease and other peripheral arteries was higher 
in patients who had elevated ALP or phosphate 
level (Kim et al., 2013). 

Patients who have elevated ALP levels 
have poorer functional outcome after acute 
ischemic stroke. However, the increase in 
ALP levels with this functional outcome is 
unclear (Kim et al., 2013). Elevated ALP can 
lead to vascular calcification, myocardial 
fibrosis, and atherosclerosis. Meanwhile, low 
serum phosphate levels are associated with 
hypertension and metabolic syndrome or an 
increased risk of brain infarction in patients 
undergoing hemodialysis (Zhong, You and 
Chen, 2017). 

Leukocyte level with severity and 
functional outcome of acute stroke based 
on NIHSS and mRS on days one and 14. 
This is in line with the study of Wicaksana 
et al., 2017 which stated that there was no 
significant relation between leukocyte levels 
and functional outcomes based on NIHSS at 
admission (p=1,000) and discharge from the 
hospital (p=0.056) (Wicaksana, Adrianto and 
Rehatta, 2017). One of the factors that influence 
the severity and tissue damage after stroke is the 
emergence of acute-phase reactants triggering 
the acute phase response. Stroke severity based 
on NIHSS involves several other prognostic 
factors include acute phase reactants consisted 
of C-Reactive Protein (CRP), TNF-alpha, IL-6, 
IL-8, and fibrinogen. C-Reactive Protein has 
a significant relationship with stroke severity 
compared to leukocytes (Wicaksana, Adrianto 
and Rehatta, 2017).

There is no consensus that there is a 
relation between total leukocyte level and 
prognosis after acute ischemic stroke. However, 



425

KEMAS 16 (3) (2021) 417-427

several studies have shown that total leukocyte 
level increases in the incidence of acute stroke 
(Srinivas and Ha, 2017). Leukocytes play a role 
in brain parenchymal injury. Including leakage 
of blood vessels, the release of hydrolytic 
enzymes, the emergence of free radicals, or 
the occurrence of thrombosis with clinical 
manifestations of fever. In this study, the history 
of previous infection was excluded (Iranmanesh 
et al., 2014). 

	 The inflammatory and thrombotic 
components are considered to play a role 
in increasing levels of leukocytes. There is 
a hypothesis that markers of inflammation, 
hypercoagulability, and fibrin breakdown 
are associated with unstable atherosclerotic 
conditions that can increase the number of 
cerebrovascular and cardiovascular events 
(Iranmanesh et al., 2014). Blood pressure was 
not significantly related with acute stroke 
severity and functional outcome according to 
NIHSS and mRS on days 1 and 14. Patients with 
both lacunar and non-lacunar strokes had better 
clinical outcomes with lower NIHSS scores and 
discharge mRS scores. Blood pressure was not 
related with functional outcome (Altmann et 
al., 2015). 

	 Blood pressure at admission is not 
associated with stroke severity and cannot 
predict the initial functional outcome in 
acute stroke survivors. Early neurological 
improvement occurs at reduced blood pressure, 
with a mean reduction in systole of about 
10 mmHg (Fabbri et al., 2014). The relation 
between blood pressure and stroke prognosis is 
not fully explained. Each component of blood 
pressure affects prognosis (Ji et al., 2016). 

The functional outcome of acute stroke 
is closely related to the type of stroke and 
initial blood pressure, whereas patients with 
lacunar strokes and very high blood pressure 
at admission have a better prognosis (Altmann 
et al., 2015). High blood pressure is associated 
with poor short-term outcome. High blood 
pressure is more related to ventricular system 
disorders than hematoma volume, thus 
affecting mortality (Chiquete et al., 2013). 
Based on research by Bangalore et. al, in 2017, 
which states that there is a J-shaped / U-shaped 
relation between systolic blood pressure (below 
and above 150 mmHg), diastole (below and 

above 70 mmHg), and mean arterial pressure 
(below and above 100 mmHg) with death in 
hospital, not being allowed to go home, and 
inability to take care of oneself on discharge 
(Bangalore et al., 2017).

	 Decreased blood pressure can limit 
the expansion of the hematoma in patients 
with intracerebral hemorrhage (Rossi et al., 
2011). This study has several limitations. First, 
things that can affect liver function levels (total 
bilirubin, direct bilirubin, indirect bilirubin, 
SGOT, SGPT, ALP), leukocytes and blood 
pressure were not adjusted. Second, this study 
only took blood samples for examination of 
liver function levels and leukocytes during the 
disease when before the onset of disease were 
not carried out so that this study could have 
bias. Third, the sample size is still relatively 
small to provide representative results.

 
Conclussion

There was no significant relation between 
liver function levels, leukocytes and blood 
pressure with acute stroke functional outcome 
based on NIHSS and mRS on day one and 14.
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