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 The purpose of this study was to understand K-LDL levels with the 
incidence of acute coronary syndrome (ACS) in patients at the RSUD 
Kota Bandung Regional General Hospital (RSUD). The method used is 
a descriptive analytical method through a cross sectional approach to 
observe the Correlation of K-LDL/K-HDL Ratio with ACS (Acute 
Coronary Syndrome) events. The results of this study show that there 
is a correlation between the K-LDL/K-HDL ratio and ACS events at 
RSUD Kota Bandung in 2019 – 2021, this result can be concluded 
because it obtained a p value = 0.045. First, the majority of ACS 
patients at RSUD Kota Bandung in 2019 – 2021 are men, 65.6% of the 
total patients. Second, as many as 70.8% of the total patients of this 
study were active smokers. Third, the type of SKA that dominated in 
this study patient was APTS with 63.5% of the total respondents. 
Fourth, the average age of patients in these patients was 55.70 years. 
Fifth, the average ratio of LDL / HDL to ACS sufferers at RSUD Kota 
Bandung in 2019-2022 is 3,271. Sixth, the maximum and minimum 
values of LDL/HDL ratio in ACS patients at RSUD Kota Bandung in 
2019 - 2022 are 7.037 and 0.215. 
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INTRODUCTION 

Cardiovascular disease is still one of the biggest causes of death in the world. 
Cardiovascular disorders are a group of diseases that attack blood vessels and the heart, 
especially CHD (coronary heart disease), heart failure, coronary arteries, ventricular 
arrhythmias, rheumatic heart disease, congenital heart disease, and ACS (Acute Coronary 
Syndrome). CHD is the leading cause among all cardiovascular diseases [1]. Based on 
WHO (World Health Organization) data, it was recorded that in 2019 deaths due to 
cardiovascular diseases were 43% [2]. This death rate is estimated to continue to increase 
to 23.3 million deaths annually by 2030 [3]. In the United States, mortality data in 2021 
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was 173,800 events [4]. In Indonesia, cardiovascular disorders are the leading cause of 
death, responsible for one-third of deaths in Indonesia [5]. CHD is a cardiovascular disorder 
with the highest incidence rate in Indonesia, estimated at 11,592,990 events in 2020 and 
West Java is the province with the highest CHD incidence rate with an absolute number of 
160,182 events [4], [6].  One of the heart problems that often causes death is ACS (acute 
coronary syndrome). 

ACS (acute coronary syndrome) is experienced and associated with atherosclerotic 
arteries and may be asymptomatic. In fact, the signs that appear can take the form of pain 
such as non-ST-elevation myocardial infarction (NSTEMI), unstable angina, and ST-
elevation myocardial infarction (STEMI)  [7]. ACS is an acute manifestation of 
atherosclerotic plaque formation in coronary blood vessels that rupture or tear due to 
thinning of the fibrous layer and changes in plaque composition. ACS has risk aspects that 
are arranged into 2 groups, namely aspects that cannot be modified and aspects that can 
be modified. Aspects that cannot be modified include family history of coronary heart 
disease and ACS, gender and age [8], [9]. Factors that can be modified, including 
dyslipidemia profile, smoking, hypertension, type 2 diabetes mellitus (DM) or obesity, and 
physical activity [8]–[11]. 

One aspect of the risk of ACS disease that is closely associated with atherosclerosis 
is high cholesterol content. Until now, K-LDL (low-density lipoprotein cholesterol) is 
declared bad cholesterol because it transports cholesterol to tissues. What happens is that 
the quality of K-LDL cholesterol changes due to oxidation (H Tomkin &; Owens, 2012). 
Non-modifiable risk aspects and some modifiable risk aspects have a direct relationship 
with K-HDL and K-LDL levels in plasma [8], [10], [13]. However, there are several risk 
aspects that can be modified to have a direct relationship with the absorption process of K-
LDL into the endothelial layer, including type 2 DM and hypertension [14]. High levels of K-
LDL in blood plasma are the main factor in the atherosclerosis process in CHD and 
atherosclerosis plaque disorders in ACS [8], [15], [16]. K-LDL levels are lipid fractions that 
are atherogenic and commonly known as bad cholesterol [17]. Cholesterol-high density 
lipoprotein (K-HDL) known as good cholesterol has the function of restraining the 
formation of atherosclerotic plaques on artery walls [15]–[17]. 

K-LDL and K-HDL levels are parameters that can be assessed and have a relationship 
with the atherosclerosis process in CHD and atherosclerosis plaque disorders in ACS [15], 
[18]. High K-LDL levels correspond to low K-HDL levels in plasma, which affects the 
atherosclerosis process of the coronary arteries [15]. Atherosclerotic plaques are composed 
of connective tissue, smooth muscle, feces deposited in the arterial endothelium and fatty 
tissue. Atherosclerosis is caused by endothelial dysfunction resulting from oxidation of the 
cytotoxic properties of LDL. Oxidized LDL disrupts nitric oxide activity and synthesis which 
can lead to increased expression of inflammatory genes in the endothelium to facilitate 
attachment by monocytes. Monocytes then turn into macrophages and begin phagocyting 
oxidized LDL to form foam cells. The foam cell is surrounded by a fibrous capsule, and the 
thickness of the fibrous capsule establishes the susceptibility of the plaque to rupture. In 
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addition, the hardness and size of the plaque core and the inflammatory stage experienced 
in the plaque also play a role [19].  Most ACS manifests acutely as plaques. The event is 
accompanied by the activation stage of the coagulation pathway and platelet aggregation, 
until the formation of platelet-rich thrombus (white thrombus). The clot blocks an opening 
in the coronary artery. In some patients, ACS occurs due to dynamic blockage due to focal 
spasm of the epicardial coronary arteries. Narrowing of coronary blood vessels without 
seizures or blood clots can be caused by plaque. 

 In patients with ACS who had undergone IKP (percutaneous coronary intervention) 
was found to be lower in the first year after the procedure, the rate of major adverse 
cardiovascular event (MACE) was significantly greater in patients who had a high K-LDL/K-
HDL ratio. It can be concluded that the K-LDL/K-HDL comparison parameter can be an 
additional predictor of MACE in ACS patients [20]. K-LDL/K-HDL ratio also has an 
association with the development of atherosclerotic plaques in the coronary arteries, 
patients with a high K-LDL/K-HDL ratio have a higher risk of atherosclerotic plaque 
destruction [21]. 

In this study, the relationship between the ratio of K-LDL and K-HDL of ACS patients 
on the first day of admission to RSUD Kota Bandung will be an observed parameter 
because the relationship ratio can be an additional predictor of post-ACS MACE and 
prognosis of ACS patients [20]. In addition, because K-LDL levels are the therapeutic target 
of ACS events, observation of K-LDL/K-HDL comparison during treatment was not carried 
out [22], [23]. Sampling was carried out at RSUD Kota Bandung because RSUD Kota 
Bandung is a B-level regional hospital that provides medical services efficiently by 
providing training and education, research and development, and community services, 
focusing on recovery, treatment, prevention, remediation, and referral services. And this 
hospital is the central hospital in West Java, and Acute Coronary Syndrome is a disease 
that often occurs in this hospital and the data needed for research is available at this RSUD 
Kota Bandung. 

 
METHOD 

This study used a descriptive analytical method through a cross sectional approach to 
examine the correlation of K-LDL/K-HDL Ratio with ACS (Acute Coronary Syndrome) 
events. The following research subjects are secondary data in the form of medical record 
data for inpatients and outpatients "Acute Coronary Syndrome" at RSUD Kota Bandung in 
the 2019-2022 period. The collected data was then analyzed using univariate and bivariate 
analytics. The data will then be processed using SPSS software version 25 and displayed in 
the form of a table as in a dummy table. The division of ACS groups with high and low K-
LDL/K-HDL ratios is based on the continuous nature of the data. The division of groups is 
carried out by looking at the middle or median data of the data obtained.  
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RESULTS AND DISCUSSION 
The following research was carried out at RSUD Kota Bandung, West Java Province, by 
recording medical record data directly. The following research aims to understand the 
correlation of HDL/LDL ratio with ACS events at RSUD Kota Bandung. The population of 
this study was outpatients and hospitalized patients who had been diagnosed with ACS. 
The total medical record data that has been recorded and included in the inclusion criteria 
of this study is 96 data. Medical record data recorded in the following research in the form 
of date of birth, medical record number, age, gender, religion, smoking history, total 
triglycerides, LDL cadara, HDL, total cholesterol, troponin, ECG and the patient's main 
diagnosis by entering these data into a google spreadsheet that has been made based on 
research interests. The research was carried out for several months which was divided into 
several stages, namely the stage of recording ACS patient medical record data at RSUD 
Kota Bandung, the stage of sorting medical record data based on research exclusion and 
inclusion criteria and the last stage was bivariate and univariate data analysis using chi-
square testing, making results and presenting results.  
Respondent Characteristics 

Researchers analyzed the characteristics of patients according to sex, age, smoking 
history, clinical presentation and laboratory results, based on the results of univariate 
analysis it was found that the majority of patients were men, the history of active smoking 
in patients was at 70.8% of the total patients, the type of ACS that dominated in patients 
was the type of APTS, these data can be examined in Table 1.  

Table 1. Overview of Basic Characteristics of ACS Patient Laboratory Results 
 n % 

Demographics   
Gender: 

- Male 
  

63 65,6 
- Female 33 34,4 

History of Active Smokers   
- Yes 68 70,8 
- No 28 29,2 

ACS Types   
- APTS, n (%) 61 63,5 
- IMA-NEST, n (%) 21 21,9 
- IMA-EST, n (%) 14 14,6 

 Mean Std. Deviation Min. Max. 
Age, Year 55,70 10,371 23 80 
Laboratory Results     
Rate K-LDL, mg/dL 132,01 51,85 35 383 
Rate K-HDL, mg/dL 45,02 25,23 17 180 
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Table 1 shows that 65.6% or 63 patients were men and 34.4% or 33 patients were 
women, patients had an average age of 55.70 and a standard deviation of 10.371. 70.8% 
of all patients in the study had a history of smoking before being diagnosed with coronary 
syndrome. While 63.5% of patients were diagnosed with APTS, 21.9% were diagnosed 
with NSTEMI and 14.6% were diagnosed with STEMI. The results of the patient's LDL 
laboratory examination showed a mean of 132.01 mg/dl where the standard deviation was 
51.85, with the lowest score of 35 mg/dl and the highest score of 383 mg/dl. The results of 
the patient's HDL laboratory examination showed a mean of 45.02 mg/dl where the 
standard deviation was 25.23, the lowest score was 17 mg/dl and the highest score was 
180 mg/dl. 
Laboratory Results of LDL, HDL, Triglycerides, Total Cholesterol 

Based on the results of univariate analysis, it was found that LDL levels in patients 
had a mean of 132.01 mg/dl, this result was included in the borderline high LDL category, 
with a median of 130 mg/dl, standard deviation of 51.85 and maximum and minimum 
values of 383 mg/dl and 35 mg/dl respectively. HDL levels in patients have a mean of 
45.02 mg/dl, this data is included in the K-HDL high category, with a median of 40 mg/dl, 
standard deviation of 25.21, the highest score of 180 mg/dl and the highest score of 17 
mg/dl. 

Triglyceride and total cholesterol levels based on the results of univariate analysis, in 
patients obtained cholesterol levels have a mean of 174 mg/dl, where the standard 
deviation is 54.10, the highest score is 338 mg/dl and the lowest score is 90 mg/dl 
consecutively. While triglyceride levels in patients in this study obtained a mean of 162.04 
mg/dl, where the standard deviation was 102.45, the highest score was 831 mg/dl and the 
lowest score was 56 mg / dl, the data can be observed in the table 2. 

Table 2. Overview of Basic Characteristics of ACS Patient Laboratory Results 
 
 
 
 
 
 
HDL/LDL Ratio in SKA Patients at RSUD Kota Bandung 

Based on the results of bivariate analysis in this study, the ratio between LDL/HDL in 
ACS patients at RSUD Kota Bandung was obtained with a mean of 3.721, a median value 
of 3.039, a maximum value of 7.037, a minimum value of .251 and a standard deviation of 
1.254. These data can be seen further in table 5, and using Chi-Square  testing presents a 
significance level of 0.045 (p < 0.05), until it is found that there is a correlation between the 
HDL/LDL ratio and the incidence of ACS in patients at RSUD Kota Bandung. The results of 
the following research are not much different from Monika's research (2021) which 
explains that there is a correlation between the ratio of LDL/HDL with the incidence of ACS 
with the results of bivariate analysis p=0,035. 

 Average Standard deviation Max Min 
Rate K-LDL (mg/dL) 132,01 51,85 383 35 
Rate K-HDL (mg/dL) 45.02 25,23 180 17 
Total Cholesterol Up (mg/dL) 174.38 54,10 338 90 
Up to Triglyceride (mg/dL) 162.04 102,45 831 56 
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Table 3. Comparative Overview of K-LDL/K-HDL in ACS Patients 

 
Table 4. LDL:HDL Ratio Based on National Cholesterol Education Program 

 Protective Warning 
Ratio LDL:HDL < 2,5 More than equal to 2,6 

 
Table 5. Chi-square Test of LDL/HDL Ratio Relationship to ACS Incidence 

 ACS Chi-square 
p-Value APTS IMA-NEST IMA-EST 

n % n % n % 
Ratio LDL/HDL 61 63,5 21 21,9 14 14,6 0,045 

 
Discussion 
Gender 

Most ACS sufferers are men totaling 63 individuals worth 65.6%. The following 
research is in line with research conducted by Monika Widi Sherina (2021) at Abdul Wahab 
Sjahranie Hospital Samarinda which shows that most ACS sufferers are men worth 80.4%. 
Research conducted [24] explained that the high hormone testosterone in men can add 
myocardial inflammation to have an impact on the stage of cardiac myocardial recovery, 
while in women the hormone estrogen acts to maintain protection in myocardial injury to 
guard against myocardial infarction. This is in line with the WHO presentation which 
explained that patients diagnosed with acute coronary syndrome are mostly experienced 
by men. 
Smoke  

Based on the results of the following research, the majority of smoking patients are 
68 individuals as much as 70.8%. The following research is in line with research conducted 
by Maulidah which explained that there is a correlation between smoking and acute 
coronary syndrome events, which is worth 76.5%. Another research that is in line with the 
following research is research conducted by Muhibbah (2019) at RSUD Ulin Banjarmasin 
which states that most smoking subjects are 36 individuals from 51 ACS sufferers. 
Smoking behavior can cause acute coronary syndrome. Contaminants in tobacco can cause 
blood to clot which makes the mechanism of transporting oxygen needed by the body 
disrupted and the needs of the heart muscle increase due to plaque from these substances 
(Cardiovascular Risk Factor 2015). Another study by [25] also shows that there is a 
relationship between exposure to toxic substances in cigarettes that cause damage to the 
endothelium of blood vessels with unstable angina pectoris and can cause symptoms of 
chest pain. 

 

 Average Standard deviation  Median Max Min 
K-LDL/K-HDL Comparison 3,271 1,254 3,039 7,037 0,215 
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Age 
As age increases, blood vessels continuously and gradually change which can have 

an impact on heart function [26]. According to other research conducted by [27] most of the  
age of patients with ACS is over 45 years old and is in line with the research carried out 
which found the majority of ACS sufferers are 55 years old.  
Dyslipidemia 

Dyslipidemia is one of the aspects that causes acute coronary syndrome in which the 
endothelium of blood vessels is damaged and causes an inflammatory response in SCS. 
Based on the results of research conducted by the author, a total of 96 individuals suffer 
from ACS. The following research results are in line with research [27]. Which shows the 
number of  subjects suffering from dyslipidemia, namely 42 individuals from 51 ACS 
sufferers and based on research by Ghani et al., shows  that the number of people with 
abnormal lipid profiles causes more CHD incidence which is 85.6% [28]. Based on theory 
and research, ACS has a significant relationship with high levels of LDL compared to HDL 
levels, as from the results of research conducted by [18], explained that there is a 
correlation between ACS and LDL levels where a score of p = 0.035 can be concluded that 
there is a correlation between ACS and high LDL levels. In theory, the results of the 
examination of high LDL levels above normal will result in atheroslecrosis plaque with 
narrowing of blood vessel arteries, which states that there is a correlation with ACS. 

Cholesterol levels  are also used as an initial screening to detect the presence of 
acute coronary syndrome. According to theory, it is said to be ACS if there are complaints of 
shortness of breath, chest pain, and the results of laboratory examination of cholestrol are 
increased. While HDL is in charge of carrying cholesterol back to the liver from blood 
vessels to be removed, to minimize the process of atherosclerosis. HDL (Good fat) is also a 
parameter that can be used to detect the presence of acute coronary syndrome if  the HDL 
content is below the LDL content, the normal HDL level according to the National 
Cholesterol Education Program is 50 mg/dL, LDL/HDL ratio as a sensitive parameter of the 
risk of atherosclerosis disorders as a predictor for prognosis because together assess the 
content of HDL and LDL. 

Table 6. Total Cholesterol, LDL, HDL and Triglyceride Values Based on National 
Cholesterol Education Program 

 Normal Borderline High Risk Very High Risk 
Total Cholesterol <200 mg/dL 200-239 mg/dL More than equal to 

240 mg dL 
LDL cholesterol <130 mg/dL 130-159 mg/dL More than equal to 

240 mg dL 
HDL cholesterol More than equal to 

50 mg dL 
40-49 mg/dL <40 mg/dL 

Trigliserida <200 mg/dL 200-399 mg/dL More than equal to 
400 mg dL 
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Research Limitations 
Based on the research process that has been carried out by the author, there are 

several obstacles and limitations when conducting research, including: 
1) At the data selection stage, the author had difficulties in ethical licensing at the 

hospital that the researcher was going to, besides that the licensing process took a 
very long time. 

2) The number of samples can be very limited. 
3) The data obtained are not all samples have LDL and HDL cholesterol  test results. 
4) A lot of data cannot be used because there are some things missing, for example 

scattered data and unreadable writing. 
 

CONCLUSION 
Based on the description above, it can be concluded that there is a correlation between the 
K-LDL/K-HDL ratio and ACS events at RSUD Kota Bandung in 2019–2021, this result can 
be concluded because it obtained a p value = 0.045. First, the majority of ACS patients at 
RSUD Kota Bandung in 2019–2021 are men, 65.6% of the total patients. Second, as many 
as 70.8% of the total patients of this study were active smokers. Third, the type of ACS that 
dominated in this study patient was APTS with 63.5% of the total respondents. Fourth, the 
average age of patients in these patients was 55.70 years. Fifth, the average ratio of 
LDL/HDL to ACS sufferers at RSUD Kota Bandung in 2019-2022 is 3,271. Sixth, the 
maximum and minimum values of LDL/HDL ratio in ACS patients at RSUD Kota Bandung in 
2019 - 2022 are 7.037 and 0.215. 
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