INDONESIAN JOURNAL OF

CLINICAL PATHOLOGY AND
MEDICAL LABORATORY

PAGE 277

2020 July; 26(3): 277-281
p-ISSN 0854-4263  e-ISSN 2477-4685

. Mol N k R Available at www.indonesianjournalofclinicalpathology.org
Majalah Patologi Klinik Indonesia dan Laboratorium Medik

The Difference of Lymphocyte, hs-CRP, and Electroencephalogram
with and without Simvastatin in Acute Ischemic Stroke

Chairil Amin Batubara’, Aldy Safruddin Rambe’, Nindia Sugih Arto’

! Department of Neurology, Faculty of Medicine, Universitas Sumatera Utara/Adam Malik Hospital, Medan, Indonesia.
E-mail: cabtbr@gmail.com; chairil-amin@usu.ac.id.
? Department of Clinical Pathology, Faculty of Medicine, Universitas Sumatera Utara/Adam Malik Hospital, Medan, Indonesia

ABSTRACT

Mortality and morbidity due to stroke rank the highest in Indonesia (15.4%), and most types of stroke are ischemic (87%).
Inflammation has a role in the pathophysiology of both ischemic stroke and also provokes acute symptomatic epileptic
seizures (3-6%) in the first 7 days after stroke. Statins have been used for the treatment of dyslipidemia in stroke patients. Some
studies showed that statins reduced the inflammatory response after a stroke and prevented the recovery of epileptic seizures.
This study aimed to determine the differences in lymphocytes, hs-CRP, Electroencephalogram (EEG) with and without
Simvastatin in acute ischemic stroke. This research was an experimental study with a double-blind, randomized control trial
design consisting of two groups, a group given Simvastatin 20 mg/day, and a group given a placebo for seven days. The
difference in lymphocytes, hs-CRP, EEG, and epileptic seizures between the two groups were then analyzed. The sample was 26
people, consisting of 17 (65.4%) males and 9 (34.6%) females with an average age of 59+5.8 years. Chi-Square and Fisher's test
showed a significant difference in hs-CRP (p=0.005) and epileptic seizures (p=0.015), but no significant difference in
lymphocytes (p=0.336) and EEG (p=0.42) between groups given Simvastatin 20 mg/day and those given placebo. There was a
significant difference in hs-CRP and epileptic seizures, but no significant difference in lymphocyte count and EEG between the

two groups with and without Simvastatin administration.
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INTRODUCTION

Mortality and morbidity due to stroke in
Indonesia rank the highest (15.4%), and the stroke
prevalence has increased from 8.3% in 2007 to 12.1%
in 2013." The most common types of stroke are
ischemic (87%), intracerebral hemorrhage (10%), and
subarachnoid bleeding (3%).*

Stroke can be followed by acute symptomatic
epileptic seizures (3-6%) within the first 7 days and
epilepsy (12%) after the first 7 days known as
epileptic seizures without provocation at least once.
The incidence of acute symptomatic epileptic
seizures is higher in intracranial hemorrhagic
(10-16%) than ischemic stroke (2-4%). Symptomatic
acute epileptic seizures and epileptic seizures
without provocation correlates with poor functional
outcome, and increased mortality." Risk factors of
epileptic seizures include cortex lesion, a site at
anterior hemisphere, and cardioembolic stroke.’

The pathophysiology of acute ischemic stroke is
an inflammatory process, which involves endothelial
activation, blood-brain barrier disruption,
accumulation of inflammatory mediators, and

infiltration of leukocytes and platelets.” There have
been much numerous clinical evidence and
experimental studies which showed that epileptic
activity is related to the inflammatory process.’

Early EEG abnormalities are independent
predictors of functional stroke outcomes. Poor
outcomes are associated with slow (p <0.001)
and asymmetric (p <0.001) activity of
Electroencephalogram (EEG) background. Death in
the first year after stroke was associated with acute
symptomatic epileptic seizure (p=0.015) and
suppression of EEG (p=0.019).°

Early increase of neutrophils but no increase of
lymphocytes is associated with the increase in stroke
volume.” Cerebral ischemia can trigger some acute
responses, which are monitored by a significant
increase in high sensitivity CRP levels (hs-CRP) and
acute ischemic stroke, especially during the first few
weeks. The hs-CRP level is a strong risk factor for
death in acute ischemic stroke. The level of hs-CRP is
increased in the case of stroke, which shows an
inflammatory response in acute stroke.” The
increased hs-CRP levels in patients with generalized
motor epileptic seizures, which occur every day, are
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more frequent than other types of seizures and
controls. A significant association was found in CRP
levels with tonic-clonic epileptic seizures.”

The administration of anticonvulsants as
prophylaxis for epileptic seizures in stroke remains
poorly recommended by the American Heart/Stroke
Association (AHA/ASA) and European Stroke
Organization (ESO).*” Observational studies have
found that the use of statins in the acute phase of
ischemic stroke can reduce the risk of acute
symptomatic epileptic seizures (p <0.001), despite
no significant relationship to post-stroke epilepsy
(p=0.349).” 1t has been proven that statins inhibit
recruitment, adhesion, and migration of
inflammatory cells. Statins are also associated with a
decrease in inflammatory biomarkers such as CRP
and cytokines (interleukins 1, 6 and 12).*

METHODS

This research was an experimental study with a
double-blind, randomized control trial design
consisting of 2 groups, such as a group given
Simvastatin 20 mg/day, and a group was given a
placebo for seven days. The study was performed at
the Department of Neurology and the Department
of Clinical Pathology of the General Hospital Adam
Malik Medan, from August to November 2019. A
large sample of 26 subjects was randomly obtained
and double-blinded, divided into 16 subjects
receiving Simvastatin 20 mg/day and the other 16
receiving placebo as controls. Inclusion criteria were:
patients with acute ischemic stroke (onset < 7 days)
and gave consent to participate in this study.
Exclusion criteria were: subjects with recurrent
ischemic stroke, patients with severe comorbidities
(acute coronary syndromes, neoplasms,
autoimmune diseases, electrolyte disturbances and
severe blood sugar levels that could not be
corrected), patients with inflammation and infection,
any history of immunosuppressant drugs and statins
use, hematological disorders and impaired liver and
kidney function. Ethical Clearance was obtained from
the Health Research Ethics Commission of the
Faculty of Medicine, Universitas Sumatera Utara (FK
USU)/Adam Malik Hospital, Medan with a number of
679/TGL/KEPKFK USU-RSUP HAM/2019.

Acute ischemic stroke patients (onset < 7 days)
who met the inclusion and non-exclusion criteria were
randomly divided into 2 groups and double-blinded
into groups given Simvastatin 20 mg and groups given
a placebo for seven days (acute phase). The epileptic

seizure was observed in both groups. On the 7" day, a
complete blood count, hs-CRP levels measurement,
and an EEG test were performed to determine the
differences between the two groups. The parameters
were as follows: Lymphocyte count. Normal:
25-40%, decreased: <25% and normal-increase:
> 25%; hs-CRP levels, increases: >3 mg/dL and no
increase: <3 mg/dL; EEG overview. Mild to moderate
abnormality: base rhythm <8 Hz, overall intermittent
deceleration or one region/hemisphere, excessive
beta, and asymmetry. Severe abnormal: epileptiform,
EEG seizures, and regional or overall continuous
slowdown; The presence or absence of epileptic
seizures.”

Data were analyzed using the Chi-Square or
Fisher test (if it does not meet the Chi-Square test
requirements). Statistical tests were considered
significant if the p-value <0.05.

The subject's blood was withdrawn through the
venipuncture from the median cubital vein. The vein
was first cleaned with 70% alcohol and allowed to
dry. Blood was drawn using 3 ml of venoject in the
K2EDTA vacutainer tube and 5 mL in the vacutainer
gel clot activator tube (3 mL). The K2EDTA vacutainer
tube was slowly homogenized eight times. This test
must be completed within one hour after sampling.
The blood in the vacutainer gel clot activator tube
was allowed to freeze for 20 minutes at room
temperature, centrifuged at 3,000 rpm for 20
minutes, and the serum was separated and putinal
mL plastic tube (aliquot). The serum for
measurement of a hs-CRP level was stored in the
freezer -20°C until the specified examination time
(maximum six months).”® Lymphocyte count was
determined using automatic cell counting Sysmex
XT-4000i through a Complete Blood Count (CBC)
test based on the method of flow cytometry.
Measurement of hs-CRP levels was carried out using
Cobas C 501 analyzer after an adequate number of
samples have been collected. The frozen material
was thawed at room temperature and homogenized
with a vortex. The control solution was also adjusted
with room temperature (20-25°C). The test was
performed based on the principle of the
particle-enhanced immunoturbidimetric assay. The
R1 (buffer) reagents were firstly added to the
material, then R1 (buffer) reagents added R2 (latex
Anti CRP antibodies) were added respectively. Anti
CRP antibodies bound to the latex microparticle will
react with antigens in the sample to form Ag-Ab
complexes. The agglutination of the Ag-Ab complex
is measured in a turbidimetric manner."*”
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RESULTS AND DISCUSSIONS

The study found 26 subjects with acute ischemic
stroke, consisting of 17 males (65.4%) and 9 (34.6%)
females. All participants had a mean age of 59+5.8
years, with an age range of 47 years to 72 years with
the highest number (15 subjects; 57.7%) found in the
age group of 57-66 years. Meanwhile, the least
number (2 subjects; 7.7%) was found in the age
group of 67-76 years.

Fisher's exact test showed no significant
differences in lymphocyte count between-group
given Simvastatin 20 mg/day and groups with

placebo (p=0.336) (Table 1).

Chi-Square test showed significant differences in
hs-CRP levels between the group given Simvastatin
20 mg/day and group with placebo (p=0.005)
(Table 2).

Chi-Square test showed no significant difference
in the Electroencephalogram (EEG) results between
groups given Simvastatin 20 mg/day and group
given placebo (p=0.42) (Table 3).

Fisher's exact test showed a significant difference
in the presence or absence of epileptic seizures
between-group given Simvastatin 20 mg/day and
group were given a placebo (p=0.015) (Table 4).

Table 1. Differences of lymphocyte count between simvastatin and placebo group in patients with acute

ischemic stroke

Simvastatin .
20 mg/day Placebo Total +]
Decreased (< 25%) 5 3 8
Lymphocyte count
ymphocy Normal-increased (=25%) 8 10 18 0.336
Total 13 13 26

*Fisher's test

Table 2. Differences of hs-CRP levels between simvastatin and placebo group in patients with acute ischemic

stroke
Simvastatin 20 Placebo Total p*
mg/day
Increased (> 3 mg/L) 2 9 11
hs-CRP levels Not increased (<3 mg/L) 11 4 15 0.005
Total 13 13 26

*Chi-Square test

Table 3. Differences of EEG results between simvastatin and placebo group in patients with acute ischemic

stroke
Simvastatin 20 Placebo Total p*
mg/day
Severe abnormal 7 9 16
EEG results Mild-moderate abnormal 6 4 10 0.42
Total 13 13 26

* Chi-Square test

Table 4. Differences in presence and absence of epileptic seizures between Simvastatin and placebo group in

patients with acute ischemic stroke

Simvastatin

*
20 mg/day Placebo Total P
TS Present 1 7 8
Epileptic seizures
priep Absent 12 6 18 0.015
Total 13 13 26

*Fisher test
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In this study, there was a relatively higher
decrease of lymphocytes counts in the Simvastatin
group compared to the placebo group. However, the
difference was not significant (p=0.336). A study by
Hillyard et al. found the same results; however, the
Simvastatin was given to healthy subjects, and
subjects with cardiovascular disease and
insignificant results of decreased lymphocyte
proliferation were found (p=0.06). The mechanism
by which statins can reduce lymphocyte values is not
fully understood, presumably through disruption of
the lymphocyte membrane lining.” Lymphocytes
play an important role in repairing inflamed tissues.
Repair by lymphocytes is related to the release of
cytokines and growth factors, which then activate
microglial. Lymphocytes have a negative
relationship with mortality in ischemic stroke.’ In this
study, lymphocyte decrease was not significantly
different between the two groups; therefore, statin
administration would not lead to a detrimental effect
foracute ischemic stroke.

There were significant differences in hs-CRP
levels between the Simvastatin and a placebo group
(p=0.005). Similar results were found in the study by
Kitagawa et al., which found a significant decrease in
hs-CRP levels after statin (pravastatin)
administration in ischemic stroke patients compared
to controls (p=0.007). An acute stroke can trigger an
inflammatory response, which increases the CRP
level.” CRP is a glycoprotein produced by the liver
and normally is not present in the blood. The
presence of acute inflammation with tissue damage
will stimulate CRP production. The increase of
hs-CRP levels occurs 12-24 hours after stroke onset.
Research shows that CRP plays a role in secondary
brain damage after brain ischemia, possibly through
complement activation, thereby aggravating tissue
damage.”” Statins can inhibit the recruitment,
adhesion, and migration of inflammatory cells, which
is characterized by a decrease in inflammatory
biomarkers such as hs-CRP and cytokines.™

There were no significant differences in the EEG
results (p=0.42) between the two groups. Abnormal
results were found in all subjects, with a severe
abnormality in 16 subjects (61.5%) and
mild-moderate abnormality in 10 people (38.5%).
This was consistent with the research by Bentes et al,,
which found the abnormal slow activity of EEG
results. Statins administration for seven days did not
change the abnormality of EEG waves, presumably
because Simvastatin was only given in a short time
(acute phase). Research by Citraro et al, which

conducted experiments on animals suggested that
statins would have an effect on brain waves, after one
month of use.” This was also in accordance with
AHA/ASA recommendations that statins are best
given through the acute phase, whichis up to 21 days
afterischemic stroke onset.”

This study found a significant difference in
epileptic seizures (p=0.015) between the two groups.
In the group given Simvastatin 20 mg/day, less
epileptic seizures were found (1 subject; 3.8%)
compared to the placebo group (7 subjects; 26.9%).
This finding was in accordance with the results of
Guo et al, who found 3.4% of epileptic seizures
which occurred at seven days of stroke onset (acute
phase) and statin administration significantly
reduced the risk of epileptic seizures in the acute
phase (p <0.001). Some proposed statin mechanisms
to prevent seizures are: The acute ischemic stroke will
increase extracellular glutamate, which can cause a
burst of neurons. Statins can reduce the excitatory
effects of glutamate by increasing glutamate
uptake and modulating glutamate receptors
(N-Methyl-D-Aspartate); Statins can reduce the
volume of infarction through its anti-inflammatory,
antioxidative, and inhibitory effects of neuronal
apoptosis, wherein the volume of infarction is related
to neuronal depolarization and epileptic seizures;
Statins reduce the blood-brain barrier permeability
and inflammation of the brain thereby preventing
epileptic seizures.”

CONCLUSIONS AND SUGGESTIONS

This study found significant differences in hs-CRP
levels and epileptic seizures in the Simvastatin and
placebo group, but no significant differences were
found in lymphocyte counts and EEG results between
the two groups.

Simvastatin can be given in the acute phase
(the first 7 days of onset) ischemic stroke which can
provide benefits to reduce inflammation in response
to the acute phase, and can prevent epileptic
seizures in the acute phase, to provide better
outcomes for patients with acute ischemic stroke.
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