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Abstract

4

Stroke is a neurologic disease that results ﬁ'omg:rlood supply to the brain. Ischemic stroke
is the most frequent stroke caused by thrombus and embolism. Stroke patients in urban
areas, roughly 28,5 % die, the rest are either completely paralyzed or even totally
paralyzed, and the rest 15 % healed. Riskesdas' 2018 data, the rate of strokes at age 75
reaches 50,2 % and the male gender with an 11 % while women are 10,9 %. of the
minor risk factors that can be controlled is high blood fat, triglycerides. That study

conducted to assess the risk factor for record triglycerides with ischemic stroke patients at
the General Hospital of the Christian University of Indonesia. The study uses a
retrospedii¥e descriptive method—data retrieval using medical records. Taking samples
using is a total sampling method from January - December 2018 with 113 patients.
Triglycerides above normal are 63 patients (55,8 %), high cholesterol total and Low-
Density Lipaprotein levels is 68 patients (60,2 %) and 61 patients (54 %). Male patients has
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INTRODUCTION

Stroke is still the second highest cause of death after
heart disease and is one of the causes of the highest disability
rate in the world. In the Association of Southeast Asian
Nations (ASEAN) countries, stroke is also a significant health
problem that can cause death. In Indonesia, stroke unts
for 15.4% of all deaths. Apart from being the leading cause of
death, stroke is also the leading cause of disability in
Indonesia. Stroke, also known as cerebrovascular disease, is
a neurological disease that occurs due to disruption of blood
supply to the brain.! There are two types of stroke, namely
ischemic stroke and hemorrhagic stroke. Ischemic strokes
are caused due to thrombotic or embolic obstruction, and
these strokes occur most often, while hemorrhagic strokes
are caused by bleeding due to the rupture of a blood vessel in
a part of the brain. Disability due to stroke affects the person
and their family 2.3

The trigger factors that cause stroke include age. The
older a person will increase the risk of having a stroke
because the older a person, the nervous system decreases in
function.# Gender factors, men are more at risk than women
because men have a habit of smoking and drinking alcohol
which are risk factors for stroke, while in women, the risk of
having a stroke increases after menopause. Family history
factors, people who have offspring with a history of stroke
will increase the risk of having a stroke.! Obesity factor,
obesity is closa related to cholesterol levels in the blood,

ich causes an increase in high LDL cholesterol (low-
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density lipoprotein) and low HDL (high-density lipoprotein).
It can increase the risk of stroke, and when coupled with
factors triggers such as smoking, drinking alcohol and
hypertension, it will increase the risk factors for stroke.
Saturated fats are fatty acids that do not have double bonds
on carbon atoms. Foods that contain saturated fats such as
foods derived from animal meat, dairy products, cheese,
butter and processed foods. The dominant effect of saturated
fatty acids is an increase in total and LDL cholesterol levels.
Unsaturated fats are fatty acids that have the chemical
structure of one or more double chain bonds. Foods that
contain unsaturated fats such as olive oil, soybean oil, corn,
nuts and seeds. Saturated and unsaturated fats are part of
the fat that is often consumed daily. The lipid profile (blood
fat content) consists of total cholesterol, LDL, HDL and
triglycerides.35

Dyslipidemia is a lipid metabolism disorder that can
be in the form of an increase or decrease in the lipid fraction,
including an increase in cholesterol levels, an increase in
triglyceride levels, an increase in LDL levels and a decrease
in HDL levels. According to research published in 2016, Novy
stated that abnormalities caused atherosclerosis and
embolus formation in the lipid profile in ood plasma,
leading to ischemic stroke. In contrast, there was no
significant difference in triglyceride levels in ischemic stroke
patients.s

Based on the description above, as a researcher, I am
interested in researching the description of triglyceride risk
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factors with ischemic stroke patients at the UKI General
Hospital. Thus, the problem in this study is formulated as
follows "What is the Description of Triglyceride Risk Factors
with Ischemic Stroke Patients at the UKI General Hospital for
the period 2018?" to w the risk factors for triglycerides
with ischemic stroke patients at the General Hospital of the
Christian University of Indonesia, Jakarta in the period 2018.

THEORETICAL REVIEW

Anatomy and Physiology of the Brain - The brain is
located in the cranium, consisting of the central nervous
system (CNS) part above the spinal cord. Anatomically it
consists of the cerebrum (cerebellum), cerebellum
(cerebellum), brainstem (brain stem) and limbic system
(limbic system).6 The human brain is the most metabolically
active organ. Although it weighs only 2% of body weight, the
brain receives 70% of the body's glucose and uses 25% of
the oxygen needed by the human body to carry out its
metabolism.” The brain is a vital organ consisting of 100-200
billion active cells interconnected and responsible for mental
and intellectual functions. The cells in the braifchre also
called neurons. The nervous system in the brain is divided
into two parts, namely the central nervous system (CNS) and
the peripheral nervous system (CNS). The central nervous
system is formed by the brain and spinal cord, while the
peripheral nervous system is the nervous system on the
outer side of the CN5. The function of the 55T itself is to
deliver information between the CNS and other parts of the
body, and vice versa®

The brain components are a) Cerebrum - the
cerebrum, which consists of a pair of right and left
hemispheres and is composed of the cortex. The cortex is
characterized by sulcus (fissure) and gyrus (protruding part
of the lobe);® b) Cerebellum - cerebellum, which contains
more neurons than the brain as a whole. It has an important
coordination role in motor function based on the received
somatosensory information. The cerebellum is the
coordination centre for balance and muscle tone, such as
regulating posture and body position; c) Brainstem
functions to regulate all basic life processes. They are
associated with the diencephalon above and the spinal cord
underneath; d) Limbic system: located in the middle of the
brain, which functions as a regulator of human emotions,
expression of instinctual behaviour, and part of the brain
most sensitive to stimuli.®

The cerebrum is divided into four lobes, namely:® a)
Frontal lobe - This lobe is divided into three main
components, namely the primary motor cortex (area 4), the
premotor cortex (area 6) and the prefrontal cortex b)
Parietal lobe - This lobe is the central area of sensory
awareness in the postcentral gyrus (primary sensory area)
for the sense of touch and hearing; c) Temporal lobe - This
lobe acts as a centre for hearing, understanding language
(Wernicke), understanding sound and musical rhythm and
regulating memory functions; and d) The occipital lobe - This
lobe acts as a centre for receiving and analyzing vision of the
optic nerve, and also for recognizing vision and colour.

Blood flow to the brain rried out by the two main
arteries, namely by a pair of internal carotid arteries and
vertebral arteries. These four arteries are located within the
subarachnoid space and their branches anatomy on the
inferior surface of the brain to form the circulus of Willis. The
internal carotid artery, basilar artery, anterior cerebral
artery, 12 anterior communicating arteries, posterior
cerebral artery, posterior communicating artery and basilar
ry contribute to this circulus.” Loss of consciousness
occurs when blood flow to the brain stops 15 seconds or less,
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and permanent brain tissue damage occurs when blood flow
to the brain stops within 5 minutes. Cerebrovascular disease
or stroke occurs due to vascular disorders or bleeding and is
the most common cause ﬂgeumlogical disability.®

Ischemic Stroke - Stroke is a cerebrovascular (brain
blood wvessel) disease characterized by impaired brain
function due to damage or death of brain tissue due to
reduced or obstructed flow of blood and oxygen to the
@in." According to WHO (World Health Organization),
stroke is a clinical manifestation of cerebral dysfunction,
both local and comprehensive (global), takes place quickly,
more than 24 hours or ends in death, without finding a cause
other than vascular disorders. If not handled properly, it will
result in disability.troke is divided into two types:
hemorrhagic stroke, an acute focal neurological dysfunction
and is caused by primary bleeding of brain substances that
occurs spontaneously, not due to capitis trauma but caused
by the rupture of arteries, veins and caaries and ischemic
stroke. Non-hemorrhagic stroke is the death of brain tissue
due to impaired blood flow to brain areas caused by blockage
of the cerebral arteries or cerebral veins.1?

Hemorrhagic stroke or bleeding stroke is divided into
two, namely intracerebral haemorrhage, primary bleeding
originating from blood vessels in the brain's parenchyma. It
can cause brain performance to stop, the most commo
cause is hypertension, and subarachnoid haemorrhage is a
rupture of blood vessels that causes blood to enter the
subarachnoid space. The cause can be varies but is usually
due to aneurysm rupture.®1

Ischemic stroke or blockage stroke is divided into
two, and namely thrombotic stroke is a stroke caused by a
blockage in the lumen of the brain blood vessels because the
thrombus is getting thicker, so that blood flow is not smooth.
This decrease in blood flow causes ischemia, and an embolic
stroke is a blood clot or Plaque that builds up in the heart of
atheromatous lesions located in the more distal arteries.
When the embolus reaches a too narrow artery to pass and
becomes blocked, the distal fragment blood flow stops,
resulting in infarction of distal brain tissue due to a lack of
nutrients and oxygen.9.11

Epidemiology of ischemic stroke - Stroke is a non-
communicable disease (PTM) that can cause death and ranks
second after heart disease according to WHO in 2015. Stroke
patients in urban areas, about 28.5% die, the rest are
paralyzed or even completely paralyzed, and the ra 15%
can recover.!l Data from Riskesdas 2007, stated that the
prevalence of stroke in Indonesia @ 8.3 per 1000
population, while in Riskesdas 2013, the prevalence of stroke
based on diagnosis by health professionals and symptoms
was the highest in South Sulawesi (17.9%), DI Yogyakarta
(16.9%), Central Sulawesi. (16.6%), followahy East Java at
(16%). According to Riskesdas 2018 data, the prevalence of
stroke in Indonesia is 10.9%. At the age of 75 years and over,
the prevalence of suffering from stroke reaches 50.2% and
the gender is male (11%) and female (10.9%). The
population living in urban areas (12.6%) is higher than those
living in rural areas (8.8%).12

m Aetiology of ischemic stroke - Ischemic stroke can be
caused by extracranial embolism or intracranial thrombosis
but can also be caused by reduced blood flow to the brain.
One of the causes, namely: a) Atherosclerosis, is the
accumulation of fatin the inner lining of blood vessels. If the
fat has covered the entire lumen of the blood vessels, blood
flow will be blocked. b) Embolism is blockage of brain blood
vessels by blood clots or air bubbles. In general, embolism
originates from a thrombus in the heart that detaches and
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blocks the cerebral artery system. The embolism was rapid,
and symptoms lasted less than 10-30 seconds. Several
conditions can cause embolism in the event of myocardial
infarction, fibrillation, which is an arrhythmia that causes
various forms of ventricular emptying so that the blood
forms small clots. It can empty at any time by releasing a
small embolus and can also be due to endocarditis which
causes clots to form in the endocardium;'? and c) lacunar
infarction, is a clinical stroke syndrome with specific
symptoms andg@igns, which are small lesions in the subcortex
or brainstem. The size of the lacunar infarction is thought to
be related to the size of the affected artery because larger
lesions are more likely to cause symptoms. Symptomatic
lacunar infarction is believed to be associated with
atherosclerosis or embolism of the larger arteries 1415

Ischemic stroke can be caused by atherosclerosis, a
thrombotic mechanism that blocks large arteries and small
arteries or due to the embolic mechanism. Impaired cerebral
blood supply can occur anywhere within the arteries that
make up the Circulus of Willis. The presence of a thrombus
or blockage in the brain will decrease blood flow to part of
the brain so that oxygen in the brain decreases. As a result,
there is deprivation of neurons from oxygen and glucose. If
not treated promptly, the state of oxygen deficiency in the
brain will result in disruption of cellular processes, which
results in cell death in the brain.’%1¢ Cell death in the brain is
referred to as an infarction. The part of the brain that
experiences infarction will certainly experience interference
with neuronal processes. The neurons will stop functioning
so that the patient will experience disturbances in his body
function according to the location of the brain that has the
infarction. If the part affected is the internal capsule, there
will be paralysis or weakness in one or both sides of the
body. The location of the internal capsule is in the cerebrum,
located between the lentiform nucleus zm[he caudate and
thalamus nuclei. There are branches of the internal carotid
artery, namely the middle cerebral artery and the anterior
cerebral artery. If there is a blockage in the artery branching,
it will obstruct blood flow, resulting in various symptoms
such as stroke. This decrease in motor function in stroke
patients will result in limitations in range of motion and
mobilization. This mobility includes the ability to mobilize in

17
bed, walk, or move places.

Clinical symptoms of ischemic stroke - Symptoms and
signs of stroke vary widely, depending on the part of the
brain affected. However, in general, the signs and symptoms
that are often encountered include.!’: a) There is a tingling
feeling in the whole body or numbness and usually loses the
balance of the body; b) Limp or even paralysis in the half of
the body, right or left only; ¢) The mouth and tongue are
inclined when straightened; d) Impaired swallowing, or if
you drink frequently choking; e) Speech disorders, in the
form of pelo or accentuation of difficult words to understand.
Even speech is not fluent, only a few words; f) Not able to
read and write. Sometimes it begins with an unusual change
in writing, and the writing is worse; g) Walking becomes
complicated with only small steps; h) Less able to
understand other people's speech; i) Intellectual ability has
decreased drastically, and j) Impaired sensory function so
that vision problems can occur.

Triglycerides am levels of triglycerides are stored in
fat cells in the body. Triglycerides are composed of 90% fat
in food. The body needs triglycerides for energy.
Lipoproteins are compounds that carry triglycerides and
other fats to be circulated throughout the body. Triglycerides
in the blood are transported through two routes, namely the
exogenous route and the endogenous route. In the
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exogenous pathway, the triglycerides in the intestine are
packaged in chylomicrons, which will undergo further
breakdown carried out by the lipoprotein lipase enzyme so
that free fatty acids and remnant chylomicrons are formed.
The free fatty acids produced will move through the muscle
tissue and fat tissue under the skin, then in that tissue, the
fatty acids are converted back into triglycerides which
function as energy reserves while the remnant chylomicrons
go to the liver. In the endogenous pathway, triglycerides are
transported in lipoprotein called Very Low-Density
Lipoprotein (VLDL). The enzyme lipoprotein lipase will
hydrolyze triglycerides outside the liver and in the tissue.
The rest of the hydrolysis is then metabolized by the liver to
LDL cholesterol. High triglyceride levels often high
levels of LDL cholesterol and low HDL cholesterol. Increased
triglyceride levels also make LDL cholesterol toxic to artery
walls and reduce the beneficial effects of HDL. People who
are overweight or obese often also have [riglyxm:le levels
that exceed normal limits. These conditions will increase the
risk of suffering from heart disease or stroke. ¥

High cholesterol levels are a modifiable risk factor for
atherosclerosis, which is the fundamental pathology in
ischemic stroke. The function of total cholesterol is to
strengthen and stabilize the walls of blood vessels, especially
when the walls of blood vessels require greater strength to
withstand high blood pressure. In addition, high cholesterol
levels significantly increase the risk of death from coronary
artery disease, myocardial, pulmonary and cerebral
infarction. Cholesterol is divided into two, namely LDL and
HDL cholesterol.*¥

One of the mxm cholesterols is LDL which is the
primary carrier of cholesterol in humans and is responsible
for supplying cholesterol to all body tissues to fulfil the need
for cholesterol. LDL cholesterol is also a lipopm that is
involved in the formation of atherogenic plaques. Circulating
LDL levels may be increased in people who consume large
amounts of saturated fat or cholesterol. LDL can cause
atherosclerosis by oxidizing LDL in the subendothelial lining
of the artery, causing an inflammatory reaction which in turn
narrows the blood wvessels called atherosclerosis.
Atherosclerosis will occur when a blockage in the carotid
artery or artery lge#ling to the brain can cause blockage
(ischemic stroke). A meta-analysis of statin trials showed
that ﬂ'nﬂwre significant the reduction in LDL cholesterol
levels, the greater the reduction in stroke risk. HDL
cholesterol is the only anti-thrombotic lipoprotein, so low
HDL cholesterol levels are associated as a risk factor for
atherosclerosis in ischemic stroke. However, ischemic stroke
has multiple or multifactorial risk factors not only associated
with atherosclerosis due to abnormal lipid profile levels or
dyslipidemia 2021

RESEARCH METHOD

The type on‘esearch used in this research is
observational with a descriptive and retrospective cross-
sectional method, where the data collected is based on past
daamely the researcher will look at the medical records
of patients with a history of ischemic stroke, and there are
laboratory results of triglyceride tests at the UKIspil:al for
the period 2018. Data collection was carried out in October -
November 2019 at the medical records section of the General
Hospital of the Christian University of Indon. The study
population was all data on ischemic stroke patients at the
General Hospital of the Christian University of Indonesia for
the period 2018 with 125 people. The total sample used was
all populations that met the inclusion criteria, namely 113
people. All secondary data that has been collected will be
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grou and then processed with 5PSS version 16 software.

The data analysis used in univariate analysis. Univariate

analysis is used to describe the distribution and frequency of

the observed variables. In this study, the univariate analysis

aims to describe the risk factors for triglycerides in ischemic
oke patients at UKI Hospital.

RESULT AND DISCUSSION

This research was conducted in the medical record
unit of the U](n-[ospital by taking secondary data from
ischemic stro patients at the UKI Hospital in the period 1
January - 31 December 2018. The research conducted with
the total sampling method where the entire population who
[ered the inclusion criteria would be the study sample. The
research results can be seen below:
Table 1: Description of ischemic stroke patient data based on
triglyceride risk factors

Trigliserida Frequency (n) %
<150 50 442
=150 63 558
Total 113 100.0

Based on the description of the table above, it was found that 63
patients (55.8%) had an ischemic stroke with elevated triglyceride
levels, while 50 patients (44.2%) had low triglyceride levels or at
normal limits.

Table 2: Description of ischemic stroke patient data based on
risk factors for total cholesterol

Total Kolesterol Frequency (n) %
<200 45 398
>200 68 60.2
Total 113 100.0

Based on the description of the table above, it was found that there
were 68 patients with ischemic stroke with an increase in total
cholesterol levels (60.2%), while 45 patients (39.8%) of ischemic
stroke patients had total cholesterol levels within normal or low
limits.

Table 3: Data description of ischemic stroke patients based
on risk factors for LDL (low-density lipoprotein)

LDL Frequency (n) %

<155 52 46.0
=155 61 54.0
Total 113 100.0

Based on the description of the table above, it was found that there
were 61 patients (54%) of ischemic stroke patients with increased
LDL levels, while 52 patients (46%) had an ischemic stroke.

Table 4: Descrion of ischemic stroke patient data based on
risk factors for gender

Gender Frequency (n) %
male 59 522
female 54 478
Total 113 100.0

Based on the description of the table above, it was found that 59
patients (52.2%) had ischemic stroke patients (52.2%) while the
female gender was 54 patients (47.8%).
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This research is a descriptive study conducted with a
cross-sectional retrospective r&hnd. Based on the medical
record data of ischemic stroke patients at the UKI Hospital in
2018, 113 medical records met the research criteria.

Data overview of ischemic stroke patients based on
triglyceride risk factors - The results showed that 63 patients
with high triglyceride levels at UKI Hospital with low or
normal triglyceride levels were 50 patients with a
percentage of 44.2%. It is in line with research published by
Nuartha that high triglyceride levels amounted to 23 people
with a percentage of 63.9%, and normal triglyceride levels
amoun[edao 7 people with a percentage of 19.4%.:22
However, this is not in line with the research conducted by
Pratiwi which states that the average triglyceride level in
ischemic stroke patients is 143 mg/dl, which is <150 mg/dl.
24]. Triglyceride ratio level is a routine examination for
acute ischemic stroke patients to detect small dense LDL,
which plays a role in showing the degree of stroke severity
and prognosis of acute stroke patients.?? High triglyceride
levels have high atherogenicity properties that play a role in
the progression of atherosclerosis®* Atherosclerosis
affecting the large and medium arteries in the neck and head
can cause an ischemic stroke. Patients with high triglyceride
levels had a twofold greater risk than those with normal
triglyceride levels.25

Description of ischemic stroke patient data based on
risk factors for total cholesterol - The results showed that
there were 68 patients with ischemic stroke at UKI Hospital
with total cholesterol levels more than normal with a
percentage of 60.2% and 45 patients with total cholesterol
levels within normal or low limits. with a percentage of
39.8%. It is in line with research conducted by Zulhafis that
total cholesterol levels increased by 78 patients with a
percentage of 62.4% and an average total cholerol level of
47 patients with a percentage of 37.6%.2¢ It is also in line
with research conducted by Amaliah stated that total
cholesterol levels increased by 34 patients with a percentage
of 63% and average total cholesterol levels were 20 patients
with a percentage of 37%.%72% Increased total cholesterol
levels are one of the factors that trigger atherosclerosis,
which can cause blockages in arteries to cause ischemic
strokes.??

Data description of ischemic stroke patients based on
risk factors for LDL (low-density lipoprotein) - The results
showed ischemic stroke patients at UKI Hospital in 2018
who had high LDL levels were 61 patients with a percentage
of 54%, and low LDL levels totalled 52 patients with a
percentage of 46 %. It is in line with research conducted by
zulhafis that high LDL levels amounted to 72 patients with a
percentage of 57.6% and a lonLDL level of 53 patients with
a percentage of 42.4%. It is also in line with research
conducted by Reski Amaliah et al. at home. Sakit Ibnu Sina,
Makassar that increased LDL levels were 31 patients with a
percentage of 57% and normal LDL levels were 23 patients
with a percentage of 43%. Excessive LDL levels in the blood
can trigger the development of atherosclerosis. Arteries that
experience atherosclerosis will lose some of their
distensibility, and the area of the blood vessel walls will
degenerate, which causes the blood vessels to tear easily. As
a result tissue discontinuity occurs in surrounding
structures, including blood vessels in the brain, which can
cause narrowing or blockage and tissue ischemia.30

Data description of ischemic stroke patients based on
gender risk factors - The results showed that male ischemic
stroke patients at UKI Hospital were 59 patients with a
522% and 54 women percentage with a percentage of
47.8%. It is in line with research conducted by zulhafis that
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there were 127 male stroke patients with a percentage of
50.8% and 123 women with a percentage of 49.2%. It is also
in line with a study published in 2016 by Amelia and Maulina
which stated that 62 patients with ischemic stroke were
male with 63.3% and women with 36 patients. the
percentage was 36.7%.%%? Stroke affects more men than
women. In theory, it is stated that women have the hormone
estrogen, which functions to regulate collagen in the tunica
media and regulate the integrity and thickness of blood
vessels so that this hormone can reduce the risk of
atherosclerosis. The hormone estr can also increase
HDL cholesterol levels and reduce LDL cholesterol levels.
High HDL cholestervels can help clear plagues that stick
to the blood, while high levels of LDL cholesterol can cause
Plaque in the blood.?* After menopause, this protective factor
isappears, and the incidence is almost the same as in men.

CONCLUSION

Based on the results of research conducted at the UKI
General Hospital, it can be concluded that an increase follows
the increase in triglyceride levels in total cholesterol levels. It
is evidenced that 55.8% of ischemic stroke patients have
triglyceride levels above normal from a total sample of 113
people and total cholesterol levels with a percentage of
60.2%. The increase in LDL levels in patients amounted to
54% of the total sample. In addition, patients with male
gender were higher than women with a percentage of 52.2%.
Thus, it is advisable to improve the completeness of data and
clarity in writing patient medical records so that further
researchers can easily read and the data becomes more
accurate to support further research.
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