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ABSTRACT
Chronic coronary syndrome (CCS) is a pathological process characterized by atherosclerotic plaque 
accumulation in the epicardial arteries, whether obstructive or non-obstructive. Significant Coronary 
artery disease (CAD) is defined by invasive coronary angiography as >50% stenosis of the left main stem, 
>70% stenosis in a major coronary vessel, or 30% to 70% stenosis with fractional flow reserve ≤0.8. This 
study aimed to identify the characteristics of clinical likelihood CCS patients with site of significant 
coronary lesion based on pre-test probability (PTP) from demographic characteristics; risk factors; 
laboratory and echocardiography findings. This is a retrospective cohort study. We reviewed 60 medical 
records of clinical likelihood chronic coronary syndrome patients with positive inducible ischemia area 
from dobutamine stress echocardiography and significant CAD lesion from coronary angiography. The 
incidence of significant CAD in this population was 56.1%. There was a significant relationship between 
age > 65 years with the incidence of significant LAD lesion (23.3%, p = 0.019); significant LCx lesion (20%, 
p = 0.043). There was a significant relationship between PTP score ≥ 16% with significant LAD lesion 
(55.0%, p = 0.001); significant LCx lesion (45.0%, p = 0.031); and significant RCA lesion (40.0%, p = 0.050). 
Patients with age > 65 years have a higher incidence of significant LAD and LCx lesions. Patients with 
pre-test probability score ≥ 16% have a higher incidence of significant lesions across coronary branches, 
predominantly in the LAD.  
Keywords: Chronic Coronary Syndrome, Significant Coronary Artery Disease, Dobutamine Stress 
Echocardiography

INTRODUCTION 

Coronary artery disease (CAD) is a pathological process characterized by atherosclerotic 
plaque accumulation in the epicardial arteries, whether obstructive or non-obstructive. The 
dynamic nature of the CAD process results in various clinical presentations, which can be 
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conveniently categorized as either acute coronary syndromes (ACS) or chronic coronary 
syndromes (CCS) (Boden et al., 2023; Buse et al., 2021; Panuccio et al., 2023; Vink et al., 2023). 
Significant Coronary artery disease (CAD) is defined by invasive coronary angiography as >50% 
stenosis of the left main stem, >70% stenosis in a major coronary vessel, or 30% to 70% stenosis 
with fractional flow reserve ≤0.8 . 

Global longitudinal strain (GLS) in the early stage of acute myocardial infarction in 
patients with preserved left ventricular ejection fraction (LVEF) (Abou et al., 2021; Anastasiou et 
al., 2023; Driss et al., 2020; Haji et al., 2022; Thellier et al., 2020). Enlarged LVEDD was an 
independent predictor of all-cause mortality in patients with CAD. high left ventricular (LV) 
mass/end-diastolic volume ratio (LVM/EDV) is related to LV dysfunction and myocardial fibrosis 
(Huang et al., 2024; Joseph et al., 2019; Turkbey et al., 2022). 

The 2019 ESC guidelines updated the method for estimating the pre-test probability (PTP) 
of obstructive coronary artery disease (CAD). The concept of pretest probability (PTP) based on 
variables such as sex, age and angina characteristics. This pre-test probability can be further 
modified by applying other known clinical risk markers such as smoking, hypertension diabetes, 
dyslipidemia, family history of CVD, resting ECG changes (Q wave or ST-segment/T wave 
changes), LV dysfunction suggestive of CAD, abnormal excersice ECG and coronary Calcium  by 
CT. This can be correspondingly diminished or augmented to give a clinical likelihood ratio for 
obstructive CAD (Boivin-Proulx et al., 2023; Dai et al., 2024; Rinaldi et al., 2024; Sands & 
Edwards, 2023).  

Stress echocardiography has reached its established rank in the diagnosis and prognosis 
of coronary artery disease (Kadoglou et al., 2022; Pargaonkar et al., 2020; Pezel et al., 2021). 
Dobutamine stress echocardiography is the best test for viability, and dipyridamole the safest 
and simplest pharmacological stress and the most suitable for combined wall motion coronary 
flow reserve assessment.This study aimed to identify the characteristics of significant coronary 
lesion patients with low clinical likelihood CCS patients with site of significant coronary lesion 
based on pre-test probability (PTP); demographic characteristics; risk factors; laboratory and 
echocardiography findings. 

 
RESEARCH METHODS 

We designed this study as a retrospective cohort study. Therefore, we reviewed medical 
records of 60 patients with CCS who had been evaluated has a positive coronary lesion based 
on dobutamine stress echocardiography (DSE) and significant coronary lesion based on 
coronary angiography at Mohammad Hoesin Hospital Palembang between January 2022 and 
March 2023. Data then analyzed using SPSS Statistics 23. Data were analyzed using bivariate 
analysis. Variables with p value <0.25 were taken and a second bivariate analysis was carried 
out to compare the variables with the site of lesion on significant CAD (LM, LAD, LCx, RCA). 
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Variables with p value <0.05 were analyzed using multivariate analysis. Variables with p value 
<0.05 considered to have a significant relationship.  

The diagnosis of CCS was establish on the basis following criteria: (i) patients with 
suspected CAD and ‘stable’ anginal symptoms, and/or dyspnea, (ii) patients with new onset of 
heart failure (HF) or left ventricular (LV) dysfunction and suspected CAD, (iii) asymptomatic and 
symptomatic patients with stabilized symptoms <1 year after an ACS, or patients with recent 
revascularization, (iv) asymptomatic and symptomatic patients >1 year after initial diagnosis or 
revascularization, (v) patients with angina and suspected vasospastic or microvascular disease, 
and (vi) asymptomatic subjects in whom CAD is detected at screening (Pacheco et al., 2022). 

Patients with CCS criteria and had positive DSE examination and significant coronary 
lesions were included in the study. Patients who have CCS criteria but negative DSE results are 
exclude in the exclusion criteria. From 100 patients, we exclude 40 patients who had negative 
DSE. In total 60 patients who had positive DSE and significant coronary lesion were enrolled in 
this study (figure 1). 

 
 

 

 

 

 

 

 

 

 

 

 

Figure 1. Inclusion and Exclusion Criteria 
This study were approved by local ethics committee based on research protocol. The 

requirement of informed consent was waived by the committee. 
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RESULTS AND DISCUSSION 

Bivariate Analysis of Significant and Non-Significant CAD 
Bivariate analysis of low clinical likelihood significant and non-significant CAD. This 

research was conducted retrospectively significant coronary syndrome patients with positive 
DSE examinations and coronary angiography examination from January 2022 to March 2023. 

 
Table 1. Basic characteristics of the samples 

Variabel 
Samples 
N = 60 

CAD significant  
N = 46 (56.1%) 

CAD nonsignificant  
N = 14 (17.1%) 

Nilai 
p 

Demographic characteristics 
Age > 65 tahun 
Gender 
• Male [n (%)] 
• Female [n (%)] 
Smoking [n (%)] 
Diabetes Melitus History [n (%)] 
Hypertension History [n (%)] 

 
16 (26.7%) 

 
42 (70.0%) 
18 (30.0%) 
42 (70.0%) 
17 (28.3%) 
48 (80.0%) 

 
15 (25.0%)  

 
36 (60.0%) 
10 (16.7%) 
36 (60.0%) 
15 (25.0%) 
36 (60.0%) 

 
1 (1.7%) 

 
6 (10.0%) 
8 (13.3%) 
6 (3.3%) 

2 (81.8%) 
12 (20.0%) 

 
0.055 

 
0.016 

 
0.016 
0.161 
0.426 

Clinical Parameters 
Blood Pressure > 140/90 (TD) 
End Diastolic Volume (EDV) > 235 
[n (%)] 
End Diastolic Diameter >5.6 cm 
(EDD/LVIDd) [n (%)] 
Global Longitudinal Strain < -
15.6% (GLS) [n (%)] 

 
16 (26.7%) 

1 (1.7%) 
 

9 (15.0%) 
 

48 (80.0%) 
 

 
13 (21.7%) 

0 (0.0%) 
 

5 (10.0%) 
 

39 (65.0%) 
 

 
3 (5.0%) 
1 (1.7%) 

 
3 (5.0%) 

 
9 (15.0%) 

 
0.448 
0.233 

 
0.345 

 
0.100 

 
Laboratory Findings  
LDL > 100   [n (%)] 
TG > 150 [n (%)] 
GDS > 200 [n (%)] 
HbA1C > 5.6 [n (%)] 

 
39 (65.0%)  
29 (48.3%)) 
6 (10.0%) 

44 (73.3%) 

 
29 (48.3%) 
24 (40.0%) 
6 (!0.0%) 

35 (58.3%) 

 
10 (16.7%) 

5 (8.3%) 
0 (0.05) 

9 (15.0%) 

 
0.406 
0.220 
0.187 
0.292 

Pre-Test Probability > 16% 43 (71.7%) 40 (66.7%) 3 (5.0%) 0.000 

 
The proportion of significant CAD in this population was 56.1% and non significant CAD 

was 17.1%. From these data it is known that patients with aged > 65 years have a higher 
incidence of significant CAD than non-significant CAD (25.0% vs 1.7%, p = 0.055). Patients with 
male gender had a higher proportion of significant CAD than non-significant CAD (60.0% vs 
10.0%, p = 0.016). There was a significant difference between gender in significant and non-
significant CAD (60.0% vs 16.7%, p = 0.016). Patients with history of smoking and CAD 
significant and CAD non significant (60.0% vs 3.3%, p = 0.016). Proportion of patients with 
history of DM type II with significant CAD and non significant CAD (25.0% vs 81.8%, p = 0.161). 
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The proportion of significant CAD and non significant CAD in patients with history of 
hypertension (60.0% vs 20.0%, p=0.426). 

Patients with significant CAD higher than non significant CAD with BP > 140/80 mmHg 
(21.7% vs 5.0%, p = 0.448). From Dobutamine Stress Echocardiography (DSE) examination, 
patients with significant CAD higher than non significant CAD with EDV > 235 ml (0.0% vs 1.7%, 
p = 0.233). Patients with significant CAD higher than non significant CAD with EDD values > 5.6 
cm (10.0% vs 5.0%, p = 0.345). Proportion of significant CAD higher than non significant CAD in 
patients with GLS values below -15.6% (65.0% vs 15.0%, p = 0.100). 

From laboratory examinations, patients with significant CAD lower than non significant 
CAD with LDL values > 100 mg/dL (48.3% vs 16.7%, p = 0.406). Patients with significant CAD 
higher than non significant CAD with triglyceride values > 150 mg/dL (40.0% vs 8.3%, p = 0.220). 
Patients with significant CAD higher than non significant CAD with GDS values > 200 mg/dL 
(10.0% vs 0.05%, p = 0.187). Patients with significant CAD higher than non significant CAD in 
patients with HbA1C values > 5.6 (58.3% vs 15.0%, p = 0.292). 

Based on demographic characteristics, clinical symptoms of the patient, the results of 
echocardiography and laboratory examinations, we summarized the patient data and 
calculated the PTP value based on the 2019 ESC guideline.4 We found that the proportion of 
significant CAD higher than non significant CAD events in patients with a PTP value > 16% 
(66.2% vs 5.0%, p = 0.000). 

 
Bivariate Analysis Characteristics Patients Based on Site of Lesion in significant CAD 

The variables included in the bivariate analysis are 10 previously determined 
determinants. The statistical test used for bivariate analysis is the Chi-Square Test. This test is 
used because the determinants are categorical. So the first step is to change the numerical 
variable to categorical. Variables that are converted into categorical include: 

 
Table 2. Bivariate Analysis Characteristics Patients Based on LM Disease 

 CAD  Significant   Confidental Interval 
Variable LM  P OR 95 % 

 N %   Minimum Maximum 
Age 

> 65 years 
4 6.7 0.182 2.600 0.601 11.256 

Gender 
Male 

6 10.0 0.547 0.833 0.184 3.777 

Smoking  
Yes 

6 10.0 0.547 0.833 0.184 3.777 

Diabetes Melitus 
History 

3 5.0 0.499 1.321 0.290 6.019 
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Yes 
EDV> 235ml 

Yes 
0 0 0.850 0.847 0.761 0.944 

GLS<-15.6% 
Yes 

7 11.7 0.580 0.854 0.153 4.752 

TG > 150 
Yes 

5 8.3 0.640 1.150 0.338 5.848 

GDS>200 
Yes 

8 13.3 0.640 1.150 0.118 11.182 
 

PTP>16% 
Yes 

8 13.3% 0.205 3.657 0.421 31.755 

 
From the data above, it was found that patients with age > 65 years and the incidence of 

LM disease (6.7%, p = 0.182). Patients with male gender and LM disease (10.0%, p = 0.547). 
Patients with a history of previous smoking and LM disease (10.0%, p = 0.547). Patients with a 
history of DM and LM disease (5.0%, p = 0.499). Patients with EDV values > 235 ml and LM 
disease (0%, p = 0.850). Patients with GLS < -15.6% and LM disease (11.7%, p = 0.580). Patients 
with TG > 150 mg/dL and LM disease (8.3%, p = 0.456). Patients with GDS > 200 mg/dL and LM 
disease (13.3%, p = 0.640). Patients with PTP values > 16% and LM disease (13.3%, p = 0.205). 
 

Table 3. Bivariate Analysis Characteristics Patients Based on Significant LAD Lesion 
 CAD  Significant   Confidental Interval 

Variable LM  P OR 95 % 
 N %   Minimum Maximum 

Age 
> 65 years 

14 23.3 0.017 5.833 1.182 28.778 

Gender 
Male 

28 46.7 0.297 1.600 0.517 4.951 

Smoking  
Yes 

28 46.7 0.297 1.600 0.517 4.951 

Diabetes Melitus 
History 

Yes 

11 18.3 0.567 1.086 0.337 3.505 

EDV> 235ml 
Yes 

0 0 0.367 0.356 0.253 0.502 

GLS<-15.6% 
Yes 

33 55.0 0.081 2.080 0.840 11.300 

TG > 150 21 35.0 0.126 2.162 0.735 6.357 
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Yes 
GDS>200 

Yes 
4 6.7 0.616 1.176 0.197 7.011 

PTP>16% 
Yes 

33 55.0 0.001 7.920 2.245 27.936 

 
Patients with age > 65 years and the incidence of significant LAD lesion (23.3%, p = 0.017). 

Patients with male gender and significant LAD lesion (46.7%, p = 0.297). Patients with a history 
of smoking and significant LAD lesion (46.7%, p = 0.297). Patients with a history of DM and 
significant LAD lesion (18.3%, p = 0.567). Patients with EDV values > 235 ml and significant LAD 
lesions (0%, p = 0.367). Patients with GLS < -15.6% and significant LAD lesions (55.0%, p = 
0.081). Patients with TG > 150 mg/dL and significant LAD lesion (35.0%, p = 0.126). Patients 
with GDS > 200 mg/dL and significant LAD lesion (6.7%, p = 0.616). Patients with PTP values > 
16% and significant LAD lesion (55.0%, p = 0.001). 

 
Table 4. Bivariate Analysis Characteristics Patients Based on Significant LCx Lesion 

Variable 

CAD significant  

P OR 

Confidential Interval 

95% LCx 

N % Minimum Maximum 

Age 

> 65 years 

Gender 

Male 

Smoking 

Yes 

Diabetes Melitus History 

Yes 

EDV > 235 ml 

Yes 

GLS < -15.6% 

Yes 

TG > 150  

Yes 

 

12 

 

24 

 

24 

 

11 

 

0 

 

26 

 

18 

 

20.0 

 

40.0 

 

40.0 

 

18.3 

 

0 

 

43.3 

 

30.0 

 

0.040 

 

0.267 

 

0.267 

 

0.206 

 

0.467 

 

0.524 

 

0.146 

 

3.600 

 

1.677 

 

1.667 

 

1.1921 

 

0.458 

 

1.182 

 

1.987 

 

1.003 

 

0.548 

 

0.548 

 

0.602 

 

0.347 

 

0.333 

 

0.709 

 

12.919 

 

5.070 

 

5.070 

 

6.130 

 

0.604 

 

4.192 

 

5.571 
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GDS > 200 

Yes 

PTP > 16% 

    Yes 

 

5 

 

27 

 

8.3 

 

45.0 

 

0.131 

 

0.020 

 

5.000 

 

4.050 

 

0.547 

 

1.204 

 

45.684 

 

13.619 

 
Patients aged > 65 years and the incidence of significant LCx lesion (20.0%, p = 0.040). 

Patients with male gender and significant LCx lesion (40.0%, p = 0.267). Patients with a previous 
history of smoking and significant LCx lesion (40.0%, p = 0. 267). Patients with a history of DM 
and significant LCx lesion (18.3%, p = 0.206). Patients with EDV values > 235 ml and significant 
LCx lesions (0%, p = 0.467). Patients with GLS < -15.6% and significant LCx lesions (43.3%, p = 
0.524). Patients with TG > 150 mg/dL and significant LCx lesions (30.0%, p = 0.146). Patients 
with GDS > 200 mg/dL and significant LCx lesions (8.3%, p = 0.131). Patients with PTP values > 
16% and significant LCx lesions (45.0%, p = 0.020). 

 
Table 5. Bivariate Analysis Characteristics Patients Based on Significant RCA Lesion 

Variable 

CAD significant  

P OR 

Confidential Interval 

95% RCA 

N % 
Minimu

m 
Maximum 

Age 

> 65 years 

Gender 

Male 

Smoking 

Yes 

Diabetes Melitus History 

Yes 

EDV > 235 ml 

Yes 

GLS < -15.6% 

Yes 

TG > 150  

 

9 

 

20 

 

20 

 

11 

 

0 

 

22 

 

 

15.0 

 

33.3 

 

33.3 

 

18.3 

 

0 

 

36.7 

 

 

0.272 

 

0.523 

 

0.523 

 

0.070 

 

0.533 

 

0.524 

 

 

1.692 

 

1.136 

 

1.136 

 

2.804 

 

0.525 

 

0.846 

 

 

0.534 

 

0.375 

 

0.375 

 

0.872 

 

0.412 

 

0.239 

 

 

5.364 

 

3.446 

 

3.446 

 

9.012 

 

0.670 

 

3.001 
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Yes 

GDS > 200 

Yes 

PTP > 16% 

    Yes 

17 

 

5 

 

24 

28.3 

 

8.3 

 

40.0 

0.062 

 

0.070 

 

0.023 

2.576 

 

6.739 

 

4.105 

0.908 

 

0.737 

 

1.151 

7.308 

 

61.663 

 

14.648 

 
Patients age > 65 years and the incidence of significant RCA lesion (15.0%, p = 0.272). 

Patients with male gender and significant RCA lesions (33.3%, p = 0.523). Patients with a 
previous history of smoking and significant RCA lesion (33.3%, p = 0.523). Patients with a history 
of DM and significant RCA lesion (18.3%, p = 0.070). Patients with EDV values > 235 ml and 
significant RCA lesions (0%, p = 0.533). Patients with GLS < -15.6% and significant RCA lesions 
(36.7%, p = 524). Patients with TG > 150 mg/dL and significant RCA lesions (28.3%, p = 0.062). 
Patients with GDS > 200 mg/dL and significant RCA lesions (8.3%, p = 0.070). Patients with PTP 
values > 16% and significant RCA lesions (40.0%, p = 0.023). 

 
Multivariate Analysis 

Variables that will be included in the multivariate analysis are variables that in the 
bivariate analysis have a p value smaller than 0.05. Based on the bivariate analysis that has 
been carried out previously, the variables that can be entered into the multivariate analysis are: 
patients aged > 65 years with significant LAD lesion (p = 0.017), significant LCx lesion (p = 
0.040). Patients with PTP values > 16% had significant LAD lesion (p = 0.001), significant LCx 
lesion (p = 0.020), and significant RCA lesion (p = 0.023). 

The multivariate analysis used is logistic regression with the backward selection method 
where variables that have a p value of more than 0.05 will be excluded and repeated 
multivariate analysis will be carried out until the final result is a final model with significant 
variables with a p value ≤ 0.05. Logistic regression was chosen because the dependent variable 
is a variable. categorical. 

Tabel 6. Multivariate Analysis 

Variable 
 

P value 

Confidance Interval 95% 

Minimum Maximum 

Age > 65 years 

    Significant LAD  

    Significant LCx  

 

0.019 

0.043 

 

0.641 

0.307 

 

1.109 

0.602 



Sarah Qonitah, Ahmad P. Pratama, Indah Puspita 

 	 Page 
495 

Asian	Journal	of	Engineering,	Social	and	Health	
	 Volume	3,	No.	3	March	2024	

PTP > 16%  

    Significant LAD  

    Significant LCx  

    Significant RCA 

 

0.001 

0.031 

0.050 

 

0.201 

0.033 

9.889 

 

0.776 

0.666 

0.635 

 
The results of the multivariate analysis, it was found that there was a significant 

relationship between age > 65 years and significant LAD lesions (p = 0.019). Significant 
relationship between age > 65 years and significant LCx lesions (p = 0.043). Significant 
relationship between PTP > 16% and significant LAD lesions (p = 0.001). Significant relationship 
between PTP > 16% and significant LCx lesions (p = 0.031). Significant relationship between PTP 
> 16% and significant RCA lesions (40.0%, p = 0.050). 

From the results of the first bivariate analysis, it was found that the highest characteristic 
with a p value <0.25 in patients with significant CAD was age > 65 years; male gender; history of 
smoking and history of diabetes mellitus; EDV > 235 and GLS < - 15.6 which indicates the 
patient has LV dysfunction; blood pressure > 140/90; LDL > 100 mg/dL and TG > 150 mg/dL; 
GDS > 200 mg/dL and HbA1C > 5.6.  

From demographic characteristics, clinical parameters using echocardiography and 
sphymomanometer as well as laboratory examination results, we grouped patients based on 
PTP values < 16% and > 16% using the 2019 ESC guidelines. From the results of bivariate 
analysis, PTP values > 16% and significant CAD incidence rates were obtained = 0.000. Then we 
correlated age > 65 years and PTP > 16% with the site of lesion on significant CAD to see 
whether there was a relationship between age  65 years and PTP > 16% and the incidence of LM 
disease or significant lesions found on the LAD, LCx or RCA. 

The results from the data analysis, it was found that there is a significant relationship 
between age > 65 years and significant LAD lesions (p = 0.019). There is a significant 
relationship between age > 65 years and significant LCx lesions (p = 0.043). There is a significant 
relationship between PTP > 16% and significant LAD lesions (p = 0.001). There is a significant 
relationship between PTP > 16% and significant LCx lesions (p = 0.031). There is a significant 
relationship between PTP > 16% and significant RCA lesions (40.0%, p = 0.050).  The limitation 
in this research is that the lack of research samples makes the data difficult to analyze using 
multivariate analysis and many biases in the research. 
 
CONCLUSION 

In conclusion, the bivariate analysis of significant and non-significant CAD revealed 
important associations between demographic characteristics, clinical parameters, and 
laboratory findings. Notably, patients aged over 65 years showed a higher incidence of 
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significant CAD, especially in the left anterior descending (LAD) and left circumflex (LCx) 
arteries. Male gender, a history of smoking, and higher pre-test probability (PTP) values (>16%) 
were also significantly associated with significant CAD, with correlations observed in specific 
coronary arteries. Additionally, certain clinical parameters such as elevated blood pressure, 
abnormal echocardiography results, and specific laboratory findings were associated with 
significant CAD. The multivariate analysis further confirmed the significant relationships 
between age > 65 years, PTP > 16%, and the presence of significant lesions in the LAD, LCx, and 
right coronary artery (RCA). However, it is essential to acknowledge the limitations of this study, 
including a small sample size and potential biases, which may impact the generalizability of the 
findings. 
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