
 
[Arma* et al., 8(10): October, 2021]   ISSN: 2349-5197 
 

INTERNATIONAL JOURNAL OF RESEARCH SCIENCE & MANAGEMENT 

http: //  www.ijrsm.com         © International Journal of Research Science & Management 

[1] 

RELATIONSHIP BETWEEN HIGH DENSITY LIPOPROTEIN (HDL) AND RED 

CELL DISTRIBUTION WIDTH (RDW) VALUE WITH THE DEGREE OF 

CORONARY HEART DISEASE 
Rahmaya Arma*1, Nizam Zikri Akbar2 & Adi Koesoema Aman1 
1Department / SMF Clinical Pathology, Faculty of Medicine, Universitas Sumatera Utara / RSUP Haji 

Adam Malik Medan  
2Department / SMF Cardiology Faculty of Medicine, Universitas Sumatera Utara / RSUP Haji Adam 

Malik Medan  

 
DOI: https://doi.org/10.29121/ijrsm.v8.i10.2021.1  

Keywords:  Coronary heart disease, HDL, RDW , Gensini Score 

 

Abstract 
Background. Coronary heart disease causes the most deaths in the world. Coronary artery stenosis can be seen 

with angiography. A high RDW value is associated with the intimal-medial thickness of the atherosclerotic 

carotid artery. Recently, RDW was found to be a novel independent predictor of prognosis in patients with acute 

myocardial infarction or congestive heart failure, after percutaneous aortic valve implantation, and among patients 

with risk factors or coronary artery disease. 

Aim. To see the relationship between HDL levels and RDW values with the degree of severity of coronary heart 

disease associated with this Gensini score, using an analytical observational method with a cross-sectional 

approach. 

Methods. Analytical observational research with cross-sectional quantification method . A total of 48 subjects 

with coronary heart disease were examined for serum HDL levels and RDW values as well as coronary 

angiography examination. The severity of coronary artery stenosis was assessed by this gensini score which was 

then analyzed statistically 

Results. Of the 48 patients with patient characteristics, 36 were male (75%), and 12 female (25%) were 

obtained. From laboratory examination, it was found that the mean HDL level was 41.68 with a standard deviation 

of 16.85 and the mean RDW value of the patients was 12.85 with a standard deviation of 0.86. The difference in 

HDL levels with the severity of CHD was associated with this gensini score, the value of p = 0.001 was 

obtained. By using the Spearman correlation, it was found that the correlation between HDL levels and this gensini 

score was p = 0.002 with a value of r = -0.427. With the unpaired T test assessing the difference in RDW value 

with the severity of CHD associated with this gensini score, the value of p = 0.20 was obtained. By using the 

Pearson correlation, the correlation between the RDW value and the gensini score is p = 0.06 with a value of r = 

0.27. 

Conclusion. From the research results , it is concluded that there is a significant relationship between HDL 

levels and there is no significant relationship between the RDW value and the degree of coronary severity in 

people with coronary heart disease. 
 

 

Introduction  
Coronary artery disease (CHD) is the leading cause of death and disability in developed countries. Although CHD 

mortality rates have declined over the past four decades in the United States (and elsewhere), CHD remains 

responsible for about one-third of all deaths in individuals over the age of 35.It is estimated that nearly half of all 

middle-aged men are aged and one-third of all deaths. Middle-aged women in the United States will develop 

several manifestations of CHD. Heart disease deaths have declined in the United States and in regions where 

economies and health care systems are relatively developed, but the experience is often very different around the 

world. Coronary artery disease is the number one cause of death in adults from both low- and middle-income 

countries and from high-income countries. At the turn of the century, it was reported that CHD deaths were 

expected to increase by about 29 percent in women and 48 percent in men in developed countries between 1990 

and 2020. Estimates of the corresponding increases in developing countries are 120 percent in women and 137 

percent in women. in men. 1 

 

Red blood cell distribution width / red cell distribution width (RDW) is a measure of the variation in the size of 

circulating red blood cells (coefficient of variability of the volume of red blood cells) and are regularly reported 

as part of a complete blood count automatically. Recent studies have reported a strong independent association 

https://doi.org/10.29121/ijrsm.v8.i10.2021.1


 
[Arma* et al., 8(10): October, 2021]   ISSN: 2349-5197 
 

INTERNATIONAL JOURNAL OF RESEARCH SCIENCE & MANAGEMENT 

http: //  www.ijrsm.com         © International Journal of Research Science & Management 

[2] 

between RDW and prognosis in cardiopulmonary disorders such as coronary artery disease (CHD), acute 

myocardial infarction (AMI), acute and chronic heart failure, peripheral vascular disease, pulmonary embolism, 

as well as in the general population. 2 

 

In 2007, Felker et al. first found that elevated RDW was an independent predictor of prognosis in heart failure 

patients, and investigators gradually found that RDW was closely related to cardiovascular disease 

prognosis. Recent studies have shown that elevated RDW is not only a predictor for poor prognosis of heart 

failure, CHD, and pulmonary hypertension, but also shows a predictive value for the prognosis of stable CHD 

patients who have undergone PCI therapy. 3 

 

Uyarel et al showed that higher baseline RDW levels in patients with STEMI undergoing percutaneous primary 

coronary intervention were associated with an increased risk of hospitalization, long-term cardiovascular mortality 

and length of hospital stay. RDW has also been found to be an independent predictor of all-cause long-term death 

in patients with NSTEMI. Dabbah et al. Demonstrated a stratified positive independent association between 

baseline value and RDW expenditure and the risk of all-cause death and developing new-onset heart failure in 

patients with AMI. 2 

 

Plasma HDL has been reported to protect against the early development of inflammatory atherosclerosis. It is 

believed that plasma HDL is involved in the cholesterol reverse transport process to remove plasma cholesterol, 

which contributes to its anti-atherosclerotic properties. 4 Intravenous injection of synthetic HDL reduces intimate 

thickening and macrophage content after balloon injury in cholesterol-fed rabbits without changes in arterial total 

cholesterol levels. In addition, synthetic HDL was effective in inhibiting neointimal formation of cholesterol-fed 

rabbits during pre-treatment prior to positioning of the collar around the carotid artery. These observations suggest 

that HDL exerts a preventive effect on the formation of lesions caused by vascular injury. 5 

 

Plasma high density lipoprotein (HDL) levels were inversely associated with cardiovascular morbidity and 

mortality. The most comprehensively studied function of HDL is reverse cholesterol transport. Other 

cardioprotective functions include antioxidant properties and its ability to increase the bioavailability of nitric 

oxide (NO). Recently, the anti-inflammatory effects of HDL, particularly in the endothelium, have been 

reported. 6 

 

The values of HDL as a predictor of cardiovascular risk remains largely unchallenged. Many prospective studies 

from different racial and ethnic groups around the world have confirmed that HDL-C is a strong, consistent, and 

independent predictor of cardiovascular events. Strong data also exist regarding HDL-C as a predictor of 

cardiovascular events in secondary prevention settings in individuals who have been diagnosed with 

cardiovascular disease. In the statin era, the association of HDL-C with cardiovascular events in statin-treated 

patients is less clear. In some of the large clinical trials with statins, HDL-C treatment was a predictor of 

cardiovascular events, whereas others were not. In the JUPITER trial, HDL-C's ability to predict incident 

incidence in patients treated with high-dose statins was weak. However, in a large meta-analysis of eight statin 

trials, baseline HDL-C concentrations were highly predictive of subsequent cardiovascular events. 7 

 

From the description above, several studies have shown that RDW and HDL can be used as biomarkers of CHD 

incidence. However, so far, there has been little research that has discussed this relationship, especially in North 

Sumatra. Apart from that, several studies also show some controversial results. From this phenomenon, the 

researchers were interested in examining the relationship between HDL levels and RDW values in patients with 

CHD 

 

Research Methods 
This research is an analytical study with a cross sectional design . The research was conducted 

from May to August 2019 . The population was patients suffering from coronary heart disease who were 

hospitalized in the inpatient room of the Adam Malik General Hospital Medan and underwent angiography 

procedures . The sample in this study amounted to 48 people. The tool used to measure serum HDL levels is 

the Abbott Architect Plus 8200 and the tool used to measure RDW is Sysmex XN 1000 . The severity of coronary 

lesions is checked to make use of n score GENSINI . Data were analyzed using the Pearson correlation test if the 

data were normally distributed and the Spearman correlation test if the data were not normally distributed with a 

confidence level of 95% (α = 0.05). 
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Results 
This research was conducted at the Laboratory of Clinical Pathology and at the Department of Cardiology 

and Vascular Medicine , Cardiology Inpatient Installation of H. Adam Malik Hospital Medan. Samples were 

collected from patients diagnosed with coronary heart disease who underwent coronary angiography at RSUP H. 

Adam Malik Medan from May 2019 to August 2019. The samples collected met the inclusion and exclusion 

criteria, as many as 48 patients were included in the study. 

 

1. Patient Characteristics 

In this study, the characteristics of patients based on gender were obtained as many as 36 men (75%), and u 12 

women (25%). This study was also obtained from the average value of the overall age of study patients was 57.45 

years with a standard deviation of 8.86 and median values obtained 58 years of age te r young 36 years old and 

the oldest 81 years of age. 

 

Table 1, Patient Characteristics by Gender 

Variable N Percentage (%) 

Gender   

Male 36 75 

Female 12 25 

 
Table 2, Patient Characteristics by Age 

Variable N 

Percentage 

(%) 

Mean 

± SD 

Median 

(Min - 

Max) 

Age   

57.45 

± 8.86 

58.00 

(36.00 - 

81.00) 

Age 

Range     
30 – 39 2 4.2   
40 – 49 6 12.5   
50 – 59 21 43.5   
60 – 69 15 31.3   
70 – 79 3 6.3   

>80 1 2.1   
 

2. Preliminary Measurement Results HDL Levels, RDW Value, and Gensini Score 

In this study, blood was collected to assess the HDL levels and RDW values of patients. From the results of the 

measurement by the tool, the mean value of HDL levels from all study patients was 41.68 mg / dL with a standard 

deviation of 16.85 and obtained a median value of 37 mg / dL with the lowest HDL level of 20 mg / dL and the 

highest HDL level of 80 mg / dL. . For the RDW value, the mean RDW value of all study patients was 12.85 with 

a standard deviation of 0.86 and a median value of 12.70 mg / dL was obtained with the lowest RDW value of 

10.9 and the highest RDW value of 15.1.. 

 
Table 3. Data on the initial measurement of HDL levels, RDW values, and Gensini scores 

Variable Mean ± SD 

Median (Min - 

Max) 

HDL levels 

(mg/dL) 

41.68  ± 

16.85 

37.00 

 (20.00 - 80.00) 

RDW levels 

12.85  ± 

0.86 

12.70  

(10.90 - 15.10) 

Gensini Score 

47.75  ± 

21.62 

52.00 

 (6.00 - 88.00) 
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3. The difference between HDL levels and the severity of CHD was associated with this gensini score  

By using the Mann-Whitney test to assess the difference in HDL levels with the severity of CHD associated with 

this generator score, the value of p = 0.001 was obtained. This shows that there is a significant difference between 

HDL levels in the group with mild atherosclerosis and severe atherosclerosis group . 

 
Table 4, Difference in HDL levels with the severity of CHD associated with the score GENSINI 

 

CHD severity 

 (Gensini score) 

p  

Mild athero 

Sclerosis 

 (1 - 29) 

Severe Athero 

sclerosis (≥30) 

HDL (Median (Min - 

Max)) 67.50 (27.00 - 81.00) 33.00 (20.00 - 56.00) 0.001* 

* Mann-Whitney Test 

  
 

 

 
Figure 1, differences in HDL levels with the severity of CHD associated with this gensini score 

 

4. Correlation of HDL levels with the severity of CHD is associated with this gensini score 

By using the Spearman Correlation test to assess the correlation between HDL levels and the severity of CHD 

associated with this generator score, the value of p = 0.002 with a value of r = -0.427 was obtained. This shows 

that there is a significant correlation between HDL levels and the group with the severity of CHD associated with 

this generator score with a moderate relationship strength level. 

 
Table 5 , Correlation of HDL levels with the severity of CHD associated with this gensini score 

HDL Levels 

(Median (Min 

- Max)) 

Gensini score 

(Median (Min - 

Max)) P r 

37.00 (20.00 - 

80.00) 

52.00 (6.00 - 

88.00) 0.002* -.427 

*Korelasi 

Spearman     
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Figure 2 , Correlation of HDL levels with the severity of CHD associated with this gensini score 

 

5. The difference in RDW value with the severity of CHD is associated with this gensini score 

By using the unpaired T test to assess the difference in RDW value with the severity of CHD associated with this 

generator score, the value of p = 0.20 was obtained. This shows that there is no relationship between the RDW 

value in the group with mild atherosclerosis and severe atherosclerosis group . 

 
Table 6 , Differences in RDW Value and CHD severity associated with this gensini score 

 

CHD severity  

(Gensini score) 

p  

Mild  

Atero 

sclerosis 

(1 - 29) 

Severe 

Atero 

sklerosis 

 (≥30) 

RDW value 

 (Mean ± SD) 
12.57 ± 0.88 

12.94 ± 0.85 0.20* 

* Unpaired T test 

 

 
Figure 3 , Difference in RDW value with CHD severity associated with this generator score 

 

6. The correlation of the RDW value with the severity of CHD is associated with this gensini score 

By using the Pearson Correlation test to assess the correlation between the RDW value and the severity of CHD 

associated with this generator score, the value of p = 0.06 with r = 0.27 was obtained. This shows that there is no 

significant correlation between the RDW score and the group with the severity of CHD associated with this 

generator score with a very weak relationship strength level. 
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Table 7 , Correlation of RDW Value with CHD severity associated with this gensini score 

RDW value 

(Mean ± SD) 

Gensini score 

(Mean ± SD) p r 

12.85  ± 0.86 47.75  ± 21.62 0.06 0.27 

*Pearson 

correlation 

 

 

 

 

 

 

 

 

     

 
Figure 4 , Correlation of RDW value with CHD severity associated with this gensini score 

 

Discussion 
This study is a  cross sectional study which aims to determine the role of HDL levels and RDW values in assessing 

the severity of coronary arteries in coronary heart disease sufferers. 

 

This research was conducted at the Department of Clinical Pathology and the Department of Cardiology and 

Vascular Medicine RSUP.H Adam Malik with consecutive sampling method in patients with coronary artery 

disease who underwent coronary angiography from May to July 2019. Of the 48 coronary heart disease 

patient undergoing coronary angiography obtained 75% are male and 25% are female. The mean age of patients 

with coronary heart disease in this study was 57.45 years. Research in Turkey in 2013 found that male gender 

ranks first in stable CHD patients (76%) with an older average age, which is 62 years.8 Similar results were also 

obtained by Çetin et al, where there were more male (70%) male coronary heart disease patients with an average 

age of 61 ± 11.9  This is because the risk of coronary atherosclerosis is greater in men than women. Women are 

relatively more resistant to the disease until menopause, and then become just as vulnerable as men. The protective 

effect of estrogen is thought to explain the existence of women's immunity at the age before menopause, namely 

protecting blood vessels from damage. Age is the most important risk factor for CHD, as you get older, the risk 

of developing coronary heart disease is getting higher and generally starts at the age of 40 years and 

over. Individual susceptibility to coronary atherosclerosis increases with age, age 40-60 years the incidence of 

acute myocardial infarction increases fivefold. 10 

 

From the results of laboratory examinations, the average HDL level of all study patients was 41.68 mg / dL. In 

this study, it was found that the RDW value obtained by the mean RDW value of all study patients was 12.85, this 

is still within normal limits . This is in contrast to the study of Salvago et al, where they measured RDW in 456 

consecutive patients with chest pain and acute coronary syndrome (ACS) who were admitted to the emergency 
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department over a period of 1 year. Patients with a final diagnosis of ACS were found to have higher RDW scores 

than those without (15.1% versus 13.5%; p50,001). 11 

 

Based on the results of laboratory tests and coronary angiography examinations, it was found that there was a 

significant difference in HDL levels between the Coronary Heart Disease group with a low Gensini score and 

the Coronary Heart Disease group with a High Gensini Score (p = 0.001). Likewise, when a correlation analysis 

was carried out between HDL levels and the severity of CHD associated with this generator score, it was obtained 

a significant value with moderate relationship strength (p = 0.002, r = -0.427). In patients with coronary heart 

disease, HDL levels do show values that tend to be lower than normal values, several prospective epidemiological 

studies have shown that there is a clear inverse relationship between a low serum HDL-C concentration and the 

risk of coronary heart disease.12 Research by Kadi (2012) found that low HDL levels and high triglycerides were 

associated with poor coronary conditions (p <0.001 and p 0.015). HDL is proven to have antiatherogenic 

properties, is protective of the endothelium, and increases the number and function of progenitor cells that play a 

role in the endothelium repair process.13 Similar results were also obtained in the research of Avci et al, 2018 , 

where they conducted a study on patients with coronary heart disease who underwent angiography. As a result, 

they got a significant difference and correlation with the severity of coronary heart disease and the patient's HDL 

level.14 

 

In this study, there was no significant difference in the RDW value between the Coronary Heart 

Disease group with a low Gensini score and the Coronary Heart Disease group with a High Gensini Score (p = 

0.2). Likewise, when a correlation analysis was carried out between the RDW value and the severity of CHD 

associated with this generator score, it was obtained a value that was not significant with the strength of 

the weak relationship (p = 0.06, r = 0.27). This result is not in line with the study conducted by Akin et al, where 

they found a significant difference in the severity of acute myocardial infarction between the group 

with low RDW values and the group with high RDW values with p <0.001.2 This was also found in a study 

conducted by Celik et al, where the RDW value was significantly higher in diabetic CHD patients (p 

<0.001). Patients with CHD who had an RDW value above the cut-off point also had a higher Gensini score, a 

higher percentage of obstructive CHD and triple-vessel disease (p ≤ 0.001 for all).15 

 

This can be caused because not only HDL and RDW can cause atherosclerosis, but can also be caused by increased 

blood fat levels, diabetes, hypertension, smoking habits, and obesity which have been recognized as risk factors 

for the occurrence of atherosclerosis. 15 

 

Conclusion 
Based on the results of data analysis obtained in this study, it can be concluded that: 

1. HDL levels are closely related and correlated with the severity of CHD associated with this generator 

score, so that the HDL level examination is useful for predicting the severity of Coronary Heart 

Disease. This examination is cheap and readily available, so that efforts can be made to monitoring HDL 

levels and therapy that aims to keep the stability lipid profiles do. 

2. The RDW score was not associated and correlated closely with the severity of CHD associated with this 

generator score. Where checkup result of RDW and HDL were done once cannot describe the long-term 

inflammatory status and cannot describe the progression of coronary artery disease as a whole. 

3. The incidence of CHD undergoing coronary angiography at RSUP H. Adam Malik was more male with 

an average age of 57 years 

 

Suggestion 
Examination of HDL levels is useful for predicting the severity of coronary heart disease. This examination is 

cheap and easy to obtain, so that efforts can be made to monitor HDL levels and therapy aimed at maintaining the 

stability of the lipid profile. 
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