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ABSTRACT 
 

Objective: To determine the relationship of coronary heart disease traditional risk factors to the number of 
lesioned coronary arteries and calculate the relative risk. Methods: This study used an analytical research design 
with a retrospective cohort study design using patient catheterization report data. Data analysis was performed 
using the chi square test and relative risk in 449 individuals. Results: Based on the analysis results obtained p 
value <0.05 shows there is a relationship between risk factors for coronary heart disease with the number of 
coronary arteries that lesions based on age (p = 0.013 relative risk, 1,281; 95% CI, 1,187 - 5,332), history of 
diabetes mellitus (p = 0.008 RR, 1.98; 95% CI 1.192 - 3.287) dyslipidemia (p = 0.001 RR, 2.5; 95% CI, 1.469 - 
4.326) and a value of p> 0.05 indicating no relationship between risk factors for coronary heart disease with the 
number of coronary arteries the lesions based on sex, history of hypertension and history of smoking. 
Conclusion: There is a relationship between age, history of diabetes mellitus, history of dyslipidemia and the 
number of coronary arteries that are lesions in patients with coronary heart disease and there is no relationship 
between sex, history of hypertension and smoking history with the number of coronary arteries that are lesions 
in patients with coronary heart disease.  
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INTRODUCTION 
 

Vascular heart disease is the number one cause of death in developing countries, including Indonesia. In 
2013, a total of 478,000 patients in Indonesia were diagnosed with coronary heart disease(1). Coronary heart 
disease occurs due to narrowing of blood vessels in the heart muscle whose function is to drain oxygenated 
blood and nutrients to the heart muscle. Based on the Mosseri classification, this blockage is categorized as 
single vessel disease (SVD) and multiple vessel disease (MVD). Coronary heart disease with multiple arterial 
lesions is defined by the presence of stenosis with a diameter of ≥50% of two or more epicardial coronary 
arteries(2). Research shows that the prognosis of patients with coronary artery disease depends on the number of 
coronary arteries with lesions (3,4). Subjects with multiple vessel disease (MVD) have a worse prognosis and 
higher mortality than subjects with single vessel disease (SVD). Revascularization in subjects with MVD can be 
achieved by percutaneous coronary intervention (PCI) or Coronary Artery Bypass Grafting (CABG)(3). 

To reduce the incidence of coronary heart disease, extensive research has been carried out on risk factors 
in both developed and developing countries. Some clinical practice guidelines recommend the use of risk of 
atherosclerotic cardiovascular disease (ASCVD) which is predicted to inform treatment initiation decisions. The 
American College of Cardiology / American Heart Association uses age, sex, systolic blood pressure, diabetes 
mellitus, smoking, and total lipoprotein and HDL cholesterol to estimate  the risk of ASCVD(5).  

This study aims to analyze the relationship of risk factors for atherosclerotic cardiovascular disease, 
namely age, sex, smoking habits, history of diabetes mellitus, history of hypertension, and history of 
dyslipidemia to the number of coronary arteries in the lesion in patients undergoing percutaneous coronary 
intervention in Dr. Soetomo, Indonesia.  

METHODS 
 

This study was a retrospective cross-sectional study conducted at Dr. General Hospital Soetomo, 
Surabaya, Indonesia. Sampling used a total sampling technique from all patient catheterization reports that 
carried out percutaneous coronary intervention from January to December 2017. Patients with with non 
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coronary heart disease were excluded in this study. Ethics Committee of the Regional General Hospital Dr. 
Soetomo Surabaya has approved this study. 

RESULTS 
 

From January 2017 to December 2017, 470 patients with suspected CHD were sent to carry out 
percutaneous coronary intervention, according to inclusion criteria, 449 patients were then divided into two 
groups namely multivessel (n = 360, 80.2%) and single vessel (n = 89, 19.8%). 

 

Table 1. Distribution of single vessel disease and multivessel disease  
 

Variable Mulitivessel  (n = 360) Single-vessel (n = 89) p-value 
Male 296 (82.2%) 74 (83.1%) < 0.01 

Female 63 (17.5%) 15 (16.9%) 
Age ≥ 45 339 (81.5%) 77 (83.1%) < 0.01 
Age <45 21 (5.8%) 12 (13.5%) 

BP > 140/90 mmHg 191 (53.0%) 43 (48.3%) > 0.05 
BP < 140/90 mmHg 169 (56.3%) 46 (51.7%) 
FBG ≥ 126 mg/dl 157 (43.6%) 25 (28.1%) < 0.01 
FBG < 126 mg/dl 203 (56.4%) 64 (72.0%) 

Dyslipidemia 152 (42.2%) 20 (22.5%) < 0.01 
Normolipidemia 208 (57.8%) 69 (77.5%) 
Smoking history 219 (60.8%) 55 (61.8%) < 0.01 

No smoking history 141 (39.1%) 34 (38.2%) 
 

In the multivessel group, hypertension, diabetes and dyslipidemia were higher than those in the single 
group. Whereas male gender, age, and smoking habits did not have a statistically significant difference. 
 

Table 2. Relationship and relative risk of risk factors to multivessel disease 
 

Variabel RR 95% CI p-value 
Sex 0,991 0.88-1.12 0.422 
Age 1.281 1.19-5.33 0.013 

Hypertension 1.209 0.76-1.92 0.422 
Diabetes mellitus 1.980 1.19-3.29 0.008 

Dyslipidemia 2.521 1.47-4.33 0.001 
Smoking history 0.960 0.60-1.55 0.867 

 
Analysis using the chi square test and relative risk calculator, age, diabetes mellitus, and dyslipidemia are 

important variables to distinguish patients with SVD from patients with MVD. These factors relatively multiply 
incidence of multivessel disease. While male sex, hypertension, and smoking habits are not significantly able to 
differentiate the number of lesioned coronary artery.   
 

DISCUSSION 
 

Atherosclerosis is a multifactorial disease of traditional risk factors for cardiovascular disease such as 
systemic hypertension, dyslipidemia, and others. The role of each variable continues to be studied, several 
studies show a greater or lesser influence of risk factors for coronary heart disease on the severity of the disease. 
Research also shows that diabetes mellitus, dyslipidemia, hypertension, sex and age manifest higher rates of 
multivessel disease while smoking in single vessel disease(6).  

Smoking is a strong predilection factor for the formation of plaques that are not calcified and are more 
susceptible. Marceloo et al's research shows that smoking relationship with plaque formation can lead to 
misinterpretation because smoking is a less correlative risk factor(7). In this study, there was an insignificant value 
between the history of smoking and the incidence of multivessel disease in patients with coronary heart disease. This 
is also supported by other studies that show that the angiographic characteristics of plaque formation associated with 
smoking are more common among younger individuals (8), because age is a broader predictor of disease and often 
carries other factors; hypertension, diabetes, and dyslipidemia. Angiographic studies in other studies have also shown 
that coronary artery abnormalities in smokers are comparable to nonsmokers(9). 

Dyslipidemia is one of the predictors of multivessel atherosclerotic event(7,10) according to this study 
which shows the probability value of multivessel events is 2.5-fold in dyslipidemic patients compared to the 
non-dyslipidemic group. Combined hyperlipidemia, simple hypercholesterolemia, MetS, and low HDL-c are 
associated with multivessel coronary artery disease independent of CVD risk factors and CAC score(11,12). This 
is consistent with previous studies that stated that dyslipidemia was a significant risk factor for severe 
atherosclerotic disease, the average percentage of stenosis in the three main coronary arteries (LAD, RCA, and 
LCx) was significantly higher in the dyslipidemic age group than in the dyslipidemic age group nondilipidemic, 
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especially in LAD and RCA. This is related to a very significant correlation between atherosclerotic lesions with 
HDL cholesterol, TC / HDL ratio and LDL / HDL ratio but other lipid fractions do not have a significant 
correlation(10). Low HDL levels correlate with the presence and severity of CAD. TC / HDL and LDL / HDL 
were higher in the multivessel group(13) when compared to the single vessel disease group.  

Diabetes increases the likelihood of multivessel disease(14) especially in patients with kidney disease. 
Current research shows an increased risk of multivessel disease in diabetics by 1.98 (CI: 1.19-3.29) and also 
shows diabetes is an independent predictor factor of multivessel(7,15) disease.Diabetes accelerates the progression 
of atherothrombosis with early onset of atherosclerosis compared with patients without diabetes(16,17). Previous 
studies have shown an association between genetic scores consisting of 41 independent T2D risk variants and 
the severity of coronary heart disease regardless of disease status and lifestyle risk factors(18).  

Age is a strong independent factor in the presence of multivessel diseases(7,19). The proportion of men 
with heart disease is significantly higher for all age groups but especially from ages 45-59 years(20). In this study 
significant results were obtained between the age group ≥45 years with the incidence of multivessel disease. 
This study shows an increased risk of multivessel disease in age group ≥45 years by 1.28 (CI: 1.19-5.33) This is 
not much different from other studies that mention among patients who are grouped by age, age group, patients 
in the ≥65 years group have a higher risk of experiencing obstruction than the age group <65(21). Related to this, 
Monahan et al. explain the mechanism of decreased coronary vasodilation in older men. Worsening sympathetic 
control of coronary arteries plays a role in decreased myocardial blood supply in elderly men, especially in 
response to stress and activity. Old vessels show reduced medial VSMC counts, increased collagen deposition, 
and elastin lamellae fractures, which can cause vessel dilation and increased lumen size. To conclude, research 
by Monahan et al. further explained the age-related mechanism of coronary vasodilatation in older men. 
Worsening sympathetic control of coronary arteries plays a role in poorer myocardial blood supply in older men, 
especially in response to stress and activity(22). Old vessels show a number of distinctive pathological processes, 
many of which are also seen in atherosclerosis. For example, older vessels show a reduction in the number of 
medial VSMCs, increased collagen deposition, and elastin lamellae fractures, which can cause vessel dilation. 
and an increase in lumen size(23). Increased collagen and decreased elastin levels also occur with age. Besides 
that old age also causes impaired elasticity of blood vessels and hence increases blood vessels due to the 
stiffness  blood vessels which subsequently causes hypertension(24,25). 

 Male gender is often associated with the severity of coronary heart disease(25), even other studies 
mention it as a strong predictor of the presence of multivessel disease(7). Contradicting this research which states 
that male sex variable is one of the risk factors of multivessel disease. This is supported by previous studies that 
have evaluated sex differences in the total disease burden assessed anatomically and physiologically and the 
prognostic implications. The results of the study stated that although the percentage of diameter of angiographic 
stenosis was similar between men and women, the total physiological disease burden as assessed by fractional 
flow reserve (FFR) of the three blood vessels and SYNTAX functional score was lower in women. In addition, 
women showed lower MACE levels than men(26). Some other studies also state that sex is not a predictor of 
multivessel disease(15,27,28) 

Hypertension is a risk factor for ASCVD that has a strong influence on coronary heart disease, Lackland, 
et al. in a previous study observed for 8 years of follow-up, shows that preventing an increase in the average 
SBP and the incidence of hypertension in adolescents can reduce the average risk of coronary heart disease in 10 
yeers prediction(29). Compared with patients without hypertension, hypertensive patients have an increased 
incidence, extent, and severity of coronary atherosclerosis and tend to experience an increase in adverse cardiac 
events(30), nevertheless, in this study, an insignificant value was obtained between history of hypertension and 
the incidence of multivessel disease. This can be caused by the number of samples that lack or lack of detailed 
data on hypertension suffered by patients such as long history of hypertension and history of medication.  

 

CONCLUSION  
 

Multivessel coronary artery disease in RSUD Dr. Soetomo Indonesia, which was assessed by coronary 
angiography can be associated with age, dyslipidemia and diabetes but not with male sex, smoking history and 
hypertension. Age, dyslipidemia, and diabetes are significantly multiply the risk of multivessel disease.  
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