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ABSTRACT

Diabetes mellitus causes lipid profile abnormalities, resulting in dyslipidemia in diabetic patients
leading to ischemic stroke. This research aims to contrast lipid profiles in ischemic stroke patients
with type two diabetes mellitus (T2DM) and non-type two diabetes mellitus (non-T2DM) to prevent
stroke recurrence, treat dyslipidemia in diabetes mellitus, and evaluate for treatment of T2DM and
non-T2DM ischemic stroke patients. A cross-sectional design was conducted at RSUD Ciamis using
secondary medical record data in 2020. The data was collected using a nonprobability sampling
approach, with the sampling extent determined by inclusion and exclusion criteria. Univariate analysis
was used to determine the quantity and calculation. Besides, an independent t-test and chi-square test
was utilized to test two hypotheses in bivariate analysis. Multifaceted analysis in age, gender,
hypertension, and coronary heart disease was incorporated to observe its influence on T2DM and non-
T2DM ischemic stroke patients. By using four lipid profile indicators, the differences were only in
the triglyceride. At the same time, the total cholesterol, low-density lipoprotein (LDL), and high-
density lipoprotein (HDL) were insignificant. Meanwhile, hypertension and coronary heart disease
(CHD) significantly affect the incidence of ischemic stroke.
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INTRODUCTION atherosclerosis. High serum lipids, including
The incidence of stroke is the main triglycerides, can be the main risk factor for
distress in grown and growing countries. stroke.b 10

Following coronary heart disease, stroke is Gender is a different factor that may cause

ranked in third place. The incidence of stroke
is 80% due to ischemic stroke and 10% due to
hemorrhagic stroke.!

Increased total cholesterol, triglycerides,
LDL, and a decreased HDL cause
dyslipidemia. It results in abnormal serum
lipid levels that lead to ischemic stroke by
forming atherosclerotic plaque.>”

Dyslipidemia in T2DM patients causes
increased triglycerides, increased LDL, and
decreased HDL, causing oxidative stress and
an increase in fatty acids from adipose tissue
that affects insulin and increases liver
concentration, triggering the development of

an ischemic stroke, with women having a
higher stroke incidence than men; the age of >
45 years old may be the most critical stroke
factor. Furthermore, patients  with
hypertension records have four instances of
risk of stroke. Strokes are more than twice as
standard in coronary heart disease patients.'!”
14

Based on research by Bruno Verges®, 72-
85% of type two diabetes mellitus have
cholesterol ~ abnormalities  resulting in
dyslipidemia.®!'> According to research by
Lik-Hui Lau, it is found that one in three stroke
patients has diabetes mellitus.'® This is
because dyslipidemia in diabetes mellitus
patients increases, causing blockages in blood
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vessels which can lead to stroke.!”!® Research
Woro Riyadina states that the ischemic stroke
incidence will increase twice in patients who
were previously diagnosed with coronary heart
disease seen from the age factor above 45
years, which has a large stroke risk.'? In terms
of gender, stroke incidence arises a lot in
women, 214

Based on data from Riskesdas, about 4.5
times the risk of diabetes mellitus patients
having a stroke, while in hypertension patients,
it is four times.'>!° In Ciamis, the incidence of
stroke has increased, making it one of West
Java's five most common stroke events. Stroke
is the ten most common disease at RSUD
Ciamis.!!16-20

Gender, age, hypertension, CHD, T2DM,
and dyslipidemia can be risk factors in the
incidence of ischemic stroke, so researchers
are interested in assessing the comparison of
lipid profiles in T2DM and non-diabetes
mellitus ischemic stroke patients at the RSUD
Ciamis in 2020. It aims to contrast lipid
profiles in T2DM and non-T2DM ischemic
stroke patients to prevent stroke recurrence,
treat dyslipidemia in diabetes mellitus, and
evaluate for treatment of T2DM and non-
T2DM ischemic stroke patients.

This study is expected to provide
information concerning laboratory tests, that
is, lipid profiles in ischemic stroke patients
with T2DM and non-T2DM at RSUD Ciamis.
This information is expected to prevent the
incidence of stroke and appropriate
management from preventing the recurrence of
stroke in patients with T2DM and non-T2DM
so that it can be an evaluation for treating
ischemic stroke patients. Finally, the results of
this study can be used as information regarding
the relationship between diabetes mellitus and
the incidence of stroke.

MATERIAL AND METHODS

Secondary medical record data of a cross-
sectional analysis was conducted at RSUD
Ciamis. A total of 146 medical record data
samples were collected. This study applied all
inclusion criteria and registered patients with
an ischemic stroke as evidenced by a CT scan
with an attachment of a lipid profile laboratory
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result and was registered and hospitalized at
RSUD Ciamis in 2020. However, patients
with hemorrhagic stroke, recurrent stroke,
T2DM, kidney failure, liver failure, smoking
and alcohol consumption record, obesity, gout
arthritis, and hematological disorders were
excluded.

One hundred forty-six medical record data
samples from 95 T2DM ischemic stroke
patients and 51 non-T2DM ischemic patients
were employed. The ethic of this research has
been approved by Universitas Padjadjaran
Ethical Commission with protocol No.
594/UN6.KEP/EC/2022.

SPSS 26.0 was used to analyze the data. It
implied relevance if the p-value <0.05 and
irrelevant if it>0.05. To determine the
frequency distribution presented in the form of
numbers and percentages, a univariate analysis
was performed. An Independent t-test was
incorporated for bivariate analysis. Besides,
when the data were homogenous or not
normally distributed for the two hypotheses, an
assessment of Mann-Whitney was applied.
Investigating confounding factors impact such
as gender; age <45 or >45-year-old,
hypertension, and coronary heart disease, a
chi-square test were incorporated.
Multifaceted analysis with binary logistic
regression was used to measure the lipid
profile influence on overall cholesterol,
triglycerides, LDL, and HDL, as well as
confounding factors on T2DM and non-
T2DM.

RESULT

A total of 146 medical records were
collected with 95 T2DM ischemic stroke
patients and 51 non-T2DM ischemic stroke
patients. According to table 1, the mean total
cholesterol for stroke ischemic with T2DM
was 195.7, and for ischemic stroke without
T2DM was 185.3, total cholesterol in the
T2DM ischemic stroke patients was greater
than in non-T2DM ischemic stroke patients.
According to table 2, the T2DM ischemic
stroke patients' triglycerides mean were higher
than those in ischemic non-T2DM. According
to table 3, the T2DM stroke patients' LDL
mean was increased by contrast to non-T2DM
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ischemic stroke patients. According to table 4,
the T2DM ischemic stroke patients' HDL
mean, was greater than in non-T2DM
ischemic stroke patients. Meanwhile, the table
shows the number and percentage of
confounding variables in the study based on
gender; women dominated the incidence.
Furthermore, > 45-year-olds were more
susceptible  than  <45-year-old. The
characteristic of hypertension accompanied by
T2DM dominated patients non-T2DM.
Besides, the coronary heart disease incidence
was low.

Based on the bivariate analysis in tables 6-
7, the p-value was not <0.05; thus, the data
were naturally distributed, which can be tested
by an independent t-test consisting of HDL and
LDL. Meanwhile, data that were not normally
distributed were tested for total cholesterol and
triglyceride levels using the Mann-Whitney
test. Table 8 shows the lipid profile with a
probability p-value <0.05 was triglyceride. At
the same time, the other three lipid profiles,
total cholesterol, LDL, and HDL, had a
probability p-value >0.05. Table 9 used the
chi-square test to examine the effect of the
gender variables on T2DM and non-T2DM
ischemic stroke patients. It is insignificant
because it had a probability p-value >0.05, and
then hypertension and coronary heart disease
had a p-value <0.05; thus, both had
significance. Triglycerides, hypertension, and
coronary heart disease were found to have a
significant impact on T2DM and non-T2DM
ischemic stroke occurrence. Binary logistic
lapse and altogether variables had >0.05 p-
value, as shown in Table 10. All of the above
variables had an insignificant effect on T2DM
and non-T2DM ischemic stroke patients.

Table 1. Total serum cholesterol data
ischemic stroke patients with T2DM and non-
T2DM.

Ischemic  Median

Stroke (Min-Max)

T2DM (+) 192.0(91.0-371.0) 195.7 53.8
T2DM (-) 185.0(115.0-287.0) 1853 41.5
Total 191.0 (91.0-371.0) 192.1 50.0

Mean S.D
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Table 2. Data on serum triglycerides in
ischemic stroke patients with T2DM and non-
T2DM.

Ischemic Median

Stroke (Min-Max) Mean — S.D

T2DM (+) 136.0 (35.0-679.0)  157.0 947

T2DM (-) 122.0(10.0-329.0) 1283  60.5

Total 132.0 (10.0-679.0)  147.7 854

Table 3. Data on serum LDL in ischemic
stroke patients with T2DM and non-T2DM.

Ischemic Median

Stroke (Min-Max) Mean — S.D

T2DM (+) 119.0 (24.0-247.0) 123,7 36.8

T2DM (-) 117.5(61.0-219.0) 121.6 24.0

Total 119.0 (24.0-247.0) 123.0 413

Table 4. Data on serum HDL in T2DM and
non-T2DM ischemic stroke patients.

Ischemic Median

Stroke (Min-Max) Mean — S.D

T2DM (+)  39.0 (10.0-80.0) 413 113

T2DM (-)  39.5(16.0-80.0) 40.1 11.5

Total 39.0 (10.0-80.0) 40.9 413

Table 5. Characteristic data of T2DM and non-
T2DM ischemic stroke patients.

Patient Characteristics n (%)
Gender
Man 72 49.3%
Woman 74 50.7%
Age
<45-year-old 18 12.3%
>45-year-old 128 87.7%
Hypertension
Yes 45 30.8%
No 101 69.2%
Coronary Heart Disease
(CHD)
Yes 2 1.4%
No 144 98.6%
Total 146 100.0%
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Table 6. Data of normality test results.

Lipid Group Normality test®

Profile P Conclusion

Total T2DM  0.024 Abnormal

Cholesterol ~ Non-  0.200 Normal
T2DM

Triglycerides T2DM  (0.001 Abnormal
Non- 0.047 Abnormal
T2DM

HDL T2DM  0.060 Normal
Non- 0.200 Normal
T2DM

LDL T2DM  0.183 Normal
Non- 0.200 Normal
T2DM

a superscript = kolmogorov smirnov
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Table 8. Comparative data on lipid profile in
ischemic stroke T2DM and non-T2DM.

Lipid Ischemic Stroke P
Profile T2DM Non-
(+) T2DM (-)

Mean S.D Mean S.D
Total 195. 53. 185. 4l.
cholesterol 7 8 3 5 0.309b
. . 157. 94. 128. 60.
Triglycerides 0 - 3 p 0.039b
123, 36. 121. 24.
LDL - ] 6 0 0.773a
11. 11.
HDL 41.3 3 40.1 5 0.576a

Table 9. Comparative data on confounding
variables in ischemic stroke patients with
T2DM and non-T2DM.

Table 7. Data of homogeneity test results. Confounding  Ischemic Stroke P
. Homogeneity Test Variable T2DM (+)  Non-
Lipid Grou Conclusio T2DM
Profile p P ()
n Gender
T2DM Man 48 (66.7%) 24 (33.3%) 0.819
Total Non- 0.182  Homogencous Woman 48 (64.9%) 26 (35.1%)
Cholesterol  T2DM
Age
<45-year- 13(722%) 5(27.8%) 0.537
T2DM old
Triglyceride — Non-
s 0.152 Homogeneous >45-year- 83 (63.8%) 45 (35.2%)
T2DM
old
T2DM Hypertension
HDL Non- 0.972  Homogeneous Yes 1(2.2%) 44 (97.8%)  0.001
T2DM
No 95(94.1%) 6 (5.9%)
T2DM Coronary Heart
Disease (CHD)
LDL ——— 0.366 Homogeneous
Non- Yes 0 (0.0%) 2 (100.0%)  0.048
T2DM
b superscript = Levene's test No 96 (66.7%) 48 (33.3%)

*Chi-square Test Analysis, C195%
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Table 10. Data on lipid profile and
confounding variables affect ischemic stroke
with T2DM and non-T2DM.

Variables B P
Gender 0.376 0.710
Age -0.940 0.561
Hypertension -7.012 0.001
Coronary Heart Disease -24.122  0.999
Total cholesterol -0.001 0.951

Trigyceride 0.003 0.721
LDL -0.002 0.922
HDL 0.005 0.923
Constant 3.737 0.222

*Logistic Regression Analysis, C195%

DISCUSSION

Dyslipidemia increases the risk of stroke
due to atherosclerosis in the cerebral arteries,
both extracranial and intracranial.
Furthermore, dyslipidemia in T2DM is marked
by increased serum triglyceride, VLDL, and
LDL levels, plus a fall in HDL.>2!-22

In this research, the increase in serum
cholesterol in T2DM and non-T2DM ischemic
stroke patients was insignificant. This result,
however, was  similar (p>0.05) to
Jeetendrakumar et al.'s research.?® This study
found statically increased triglycerides in
T2DM and non-T2DM ischemic stroke
patients (p<0.05).%* In contrast, the increase in
triglycerides in T2DM and non-T2DM
ischemic stroke patients was insignificant, as
researched by Marques et al. Furthermore,
based on Yuan et al.'s research, increased
triglyceride levels in stroke patients (p<0,05)
were linked with acute ischemic stroke, small
vessel stroke, and large artery ischemic
stroke.”*  Triglycerides-rich  lipoprotein
overproduction and altered clearance, with
decreased  lipoprotein  lipase  causing
hypertriglyceridemia, are common in
Diabetes.!°

Atherosclerosis and vascular thrombosis
form heterogeneous pathological conditions in
ischemic  stroke  patients.”>  Increased
cholesterol in residual lipoproteins, considered
atherogenic similar to LDL cholesterol
accumulating in artery walls and raised
triglycerides.?® Dyslipidemia is significant in
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the incidence of ischemic stroke because
triglycerides can be a risk factor for the
formation of carotid intima coagulating and
cerebral  atherosclerosis.’’?®  Recently,
disagreements about triglycerides have arisen
among some researchers. They believe that
there is a major or irrelevant association
between triglycerides and ischemic stroke
incidence.?3°

These data are appropriate with
Bezafibrate Infarction Prevention (BIP); they
discovered prodigious triglycerides as a stand-
alone ischemic stroke risk factor at > 60 years
0ld.3¢3 Even though an increase in
triglycerides does not escalate ischemic stroke
incidence, as stated by some researchers.?>-38-3

Based on the experience of the researchers
during the research process, several limitations
and other factors are involved. Some of these
limitations include incomplete data on medical
record data, limited research time, and
limitations on research objects that focus on
several risk factors for ischemic stroke with
T2DM and non-T2DM only.

Thus, future research may pay attention to
the shortcomings that exist in this study. In
particular, classifying the effect of
triglycerides and its causal relationship on
ischemic stroke patients' lipid profile with
T2DM and non-T2DM.

CONCLUSION

A comparison of lipid profiles in T2DM
and non-T2DM ischemic stroke is not
statistically significant. Triglycerides vary
primarily due to statistical calculation of the
lipid profile. In both T2DM and non-T2DM
ischemic stroke patients, total cholesterol,
LDL, and HDL levels were insignificant.
Meanwhile, the confounding variables of
hypertension and coronary heart disease were
significant outcomes that can be high risk in
ischemic patients.

Based on the results of this study,
triglycerides have an insignificant value which
can be a major influence on ischemic stroke
risk factors in T2DM and non-T2DM patients.
Not only that, a record of diseases such as
diabetes mellitus, dyslipidemia, hypertension,
and coronary heart disease can be a risk factor
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for ischemic stroke in T2DM and non-T2DM
patients.

This, the researcher suggests that further

research should use a larger sample, a longer
research period, and additional primary data to

make the

information obtained more

comprehensive and reliable.
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