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Abstract : Background : Coronary heart disease (CHD) is still the leading cause of death in the
world. There are various risk factors for atherosclerosis leading to CHD. Duke Treadmill Score
(DTS) is known to demonstrate prognostic stratification and has a diagnostic value in
predicting the number of coronary arteries involved in patient populations with ischemic heart
disease. However, DTS does not describe the role of risk factors for coronary heart disease to
the complexity of coronary artery lesions. This study aims to add risk factors for coronary heart
disease on DTS to detect the complexity of coronary artery lesions with stable angina pectoris.

Methods : This study was cross-sectional study in stable angina pectoris patient who come to
Haji Adam Malik Hospital Medan since January 2017 until February 2018. Patients who have
done treadmill test and coronary angiography, and fulfill inclusion and exclusion criteria are
included in the study. ECG examination and recording of risk factors for coronary heart disease
were done. DTS assessment was performed based on treadmill test and Syntax score based on
coronary angiography results. Diagnostic tests were performed to assess the sensitivity and
specificity of the addition of CHD risk factors to detect the complexity of coronary artery
lesions.

Results : Of the 76 people with stable angina pectoris, 55 people were found with low
SYNTAX and 21 people with high Syntax. DTS is divided into 3 groups: mild (> -10),
moderate (-10 to -13.5), and severe (<-13.6) based on the cut off of the ROC curve. Risk factors
for CHD are divided into 3 groups, mild (<3), moderate (4-6), and severe (7) based on the cut
off of the ROC curve too, then assessed the relationship with SYNTAX which has been divided
into 2 groups, low Syntax and high Syntax. Diagnostic test show the addition of risk factors of
CHD to DTS to detect the complexity of coronary artery lesions have greater sensitivity and
specificity than DTS without the addition of risk factors of CHD, 95% and 89%.

Conclusion : The addition of risk factors for coronary heart disease on DTS can detect the
complexity of coronary artery lesions.
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Introduction

Coronary heart disease (CHD) is a condition where there is an imbalance between oxygen supply and
the needs that cause hypoxic conditions in the myocardium and accumulation of metabolic waste substances
that are generally caused by the process of atherosclerosis in the coronary arteries’. CHD is the leading cause of
death in the world. A report from the World Health Organization (WHO) in 2013, 17.5 million people dies each
year from cardiovascular disease, about 31% of the total deaths worldwide® There are various risk factors for
atherosclerosis that encourage CHD, both modifiable risk factors such as diabetes mellitus, hypertension,
smoking, lack of activity and dyslipidemia, or those that cannot be modified such as age, sex, and family
history®. The most common clinical presentation of CHD is stable angina pectoris followed by acute coronary
syndrome and then sudden death. Treadmill Training Test (ULT) is the most widely used test to conduct an
initial evaluation of patients with angina pectoris® .Prognostic value of ULT based on exercise duration, ST
segment deviation (depression or elevation), and the presence and severity of angina that arises during exercise.
This value is known as Duke Treadmill Score (DTS) which shows prognostic stratification in a population of
patients with a history of miocard infarction and with typical chest pain®®.

There are several value systems used to describe the complexity of coronary artery lesions. The
commonly used value system is Syntax (SYnergy between percutaneous coronary intervention with TAXus and
cardiac surgery). Syntax can objectively determine the upper limit of suitability for revascularization with
percutaneous intervention methods or revascularization methods with coronary bypass surgery’. Duke
Treadmill Score has been shown to have a strong correlation with the complexity of coronary artery lesions
assessed by Syntax ®°. However, DTS does not describe the role of risk factors for coronary heart disease in the
complexity of coronary artery lesions, there is no data regarding the addition of risk factors for CHD in DTS
diagnostic values in predicting the complexity of coronary artery lesions assessed based on Syntax.

Methods

This study is a diagnostic study with cross-sectional design. This study uses Treadmill test data, history
of risk factors for coronary heart disease, and coronary angiography at RSHAM from January 2017 to February
2018. Patients who present with stable angina pectoris CCS II-11l and sinus rhythm, can perform treadmill test
and no contraindication to treadmill testand coronary angiography is included in the study. Patients who cannot
perform treadmill test, refuse to do coronary angiography, chronic kidney disease, a history of severe valvular
disease, congenital heart disease, heart failure, acute coronary syndrome, coronary heart disease, myocardial
infarction, or previously revascularization is excluded in research. The independent variable in this study is
DTS and CHD risk factors including Diabetes Mellitus, hypertension, dyslipidemia, BMI, smoking, gender, and
age. CHD risk factors will be divided into mild risk factors (<3 CHD risk factors), moderate (4-6 CHD risk
factors), severe (7 CHD risk factors) based on the Receiver Operating Characteristic (ROC) cutoff point. The
dependent variable in this study is the complexity of coronary artery lesions which are assessed by Syntax |
score which is then divided into low Syntax values (<22) and high Syntax (> 22).

Treadmill test in this study used Bruce protocol. DTS is obtained based on the calculation of exercise
duration (in minutes) - 5x (deepest ST segment deviation in mm) -4x (angina score)'®. The duration of the
exercise used in the calculation is based on the duration of the exercise in minutes on the Bruce protocol.

Statistical Analysis

Statistical data processing and analysis using statistical computer devices. Categorical variables are
presented with the number or frequency (n) and percentage (%). Numerical variables are presented with mean
values with standard deviations for data that are normally distributed. Test the normality of numerical variables
in all study subjects using the Kolmogorov-Smirnov test with n> 50. Comparison between the two groups in
categorical independent variables and categorical dependent variables using Chi-Square test ( Fisher
test).Comparison between the two groups on numerical independent variables and category dependent variables
is done by independent T test ( Mann Whitney test). We used receiver operating characteristic analysis
todetermine the optimal cut off point of DTS. UsingChi-squared table, we obtained sensitivity, specificity,
positive predictive value (PPV) and negative value (NPV). The association of the DTS test results on the
complexity of coronary artery lesions will be compared with the association of the DTS test results with
additional risk factors for CHD in the form of sensitivity and specificity'. All statistical analyses were
performed using SPSS, version 22.0 and p value < 0,05 was considered as statistically significant
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Results

This study took place from January 2017 to February 2018 at Haji Adam Malik Hospital Medan. The
total number of study who met the inclusion and exclusion criteria were 76 subjects consisting of 21 people
with high Syntax and 55 people with low Syntax. Male gender consisted of 19 people (90.5%) in the group with
high Syntax and 37 people (67.3%) in the low Syntax. The average age of 54.43 years was in the group with
high Syntax and 53.36 years in the low Syntax. After that, a bivariate analysis was carried out on the factors
that influenced Syntax in both groups. In bivariate analysis, CHD risk factors such as hypertension,
dyslipidemia, BMI, sex, age, and diabetes melitus did not have a significant difference between groups with
high Syntax and low Syntax. In addition, there were no significant differences between treatment history, and
laboratory values such as HoA1C, fasting blood glucose, add random blood glucose, 2 hours postprandial blood
glucose, HDL, LDL and triglycerides. CHD risk factors that is dyslipidemia and mean DTS have statistically
significant differences in the two groups of Syntax . In the group of subjects with high Syntax there were 15
(71.4%) subjects with dyslipidemia and 21 (38.2%) subjects with dyslipidemia at low Syntax (p = 0.011). The
mean DTS in the high Syntax group was -18.63 + 8.85 and the low Syntax was -9.21 + 3.41 (p = 0.000)
(Table.1). Syntax assessment was carried out by two cardiologist consultants who first performed the kappa
interoberver test to find the suitability of the interpretation. From the kappa test, it was obtained a value of
0.773 with p <0.001, meaning that there was a good match between the first and second observations.

Table 1. Demographic and clinical characteristics based on Syntax

SYNTAX High SYNTAX Low P value

(n=21) (n=55)
Gender
Male n (%) 19(90,5) 37(67,3) 0,040°
Female n (%) 2(9,5) 18(32,7)
Age(Average £SD), Year 54,43+6,80 53,36+8,15 0,567b
Heart Rate(Average +SD),x/minute 80,19+8,98 78,36+8,59 0,428b
TDD(Average £SD), mmHg 82,38+13,00 85,09+11,99 0,392b
TDS (Average £SD), mmHg 134,76+10,30 138,51+13,05 0,241b
BMI(Average +SD), kg/m?2 25,09+2,70 26,13+3,38 0,172b
Risk Factor PJK
Diabetes Mellitus, n (%) 8 (38,1) 15(27,3) 0,358a
Hypertension, n (%) 16(76,2) 45(81,8) 0,581a
Smoke, n (%) 17 (81) 35(63,6) 0,043a
Dislipidemia, n (%) 13(61,9) 18(32,7) 0,021a
Age, n (%) 18 (85,7) 44 (80) 0,745a
Long Diabetes Mellitus 1,48+3,07 1,04+2,30 0,557b
Duke Treadmill Score -19,9548,28 -10,56+4,60 0,000b
Laboratory
HbAL1C (Average+SD), % 7,28+1,74 7,30+6,52 0,992b
GDP (Average +SD), mg/dL 133,85+44,19 114,72+26,64 0,075b
GDS (Average +SD), mg/dL 162,42+116,4 122,72+49,36 0,145b
GD2jamPP (Average +SD), mg/dL 181,90+67,8 180,12+58,11 0,916b
Triglyceride(Average +SD), mg/dL 135,66+48,55 134,40+47,6 0,918b
Cholesterol total( Average £SD),mg/dL 188,23+50,19 182,12+38,72 0,618b
HDL (Average £SD), mg/dL 40,85+10,01 44,54+8,11 0,141b
LDL (Average +SD), mg/dL 126,57+51,04 117,76+33,90 0,385b
Medical History (n,%)
Diuretics,n (%) 1(4,8) 1(1,8) 0,479
ACE/ARB, n(%) 15 (71,4) 45 (81,8) 0,320°
Nitrate, n(%) 19 (90,5) 46 (83,6) 0,449°
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Analysis with the ROC curve is done to find out the diagnostic value of DTS to predict high syntax.
The area under the curve (AUC) was 90.1% (1K 0.804-0.999, p = 0.000) (figure 1). After that, the determination
of the DTS is based on the ROC curve. The limit value is determined based on the point of intersection between
the optimal sensitivity and specificity to obtain high Syntax . DTS-13.6 is considered to have optimal diagnostic
value because it is considered to have a balanced sensitivity and specificity. There were 17 people with DTS< -
13.6 having high Syntax , while 44 people with DTS< -13.6 with low Syntax. Calculation of the diagnostic
value is done based on a Chi-squared table and obtained a sensitivity of 90%, specificity of 61%, negative
predictive value of 91.6% and positive predictive value of 60%. DTS is then divided into 3 groups, mild (> -
10), moderate (-10 to -13.5) and severe (<-13.6) based on the intersection of the ROC curve.

Further analysis was carried out to determine the diagnostic value of DTS with additional risk factors
for CHD to detect the complexity of coronary artery lesions. DTS with additional risk factors for CHD is
divided into 2 groups, The low risk which is classifiedas mild DTS accompanied by mild, moderate or severe
CHD risk factors, and the high risk which is classified as moderate or severe DTS accompanied by mild,
moderate or severe CHD risk factors . Thus obtained 20 people with high risk have a high Syntax, while 49
people with low risk have a low Syntax. The calculation of diagnostic values was carried out based on Chi-
square table and obtained a sensitivity of 95%, specificity of 89%, negative predictive value of 98%, and
positive predictive value of 77% (p <0.001) (table 2)

Table 2. Chi-squared table based on DTS with aditional risk factors for CHD

DTS with High Low Syntax | Total Sens Spes NPV PPV P value
additional Syntax
risk factors
for CHD
High Risk 20 6 26 95% 89% 98% 77% 0,000*
Low Risk 1 49 50
Total 21 55 76
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Figure 1. ROC curve of DTS to assess Syntax
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Discussion

Of the total subjects in this study, men were the highest subjects compared to women, 59 people
(77.6%) compared to 17 people (22.4%) and had a higher percentage of Syntax than women, 19 people (
90.5%) compared to 2 people (9.5%). Based on a population study conducted by Cheng et al*?, It was found that
men with typical angina had a greater risk factor for coronary heart disease with severe lesions than women
(19% versus 11% with p <0.001). The average age of this study is 60 years, according to previous studies with
an average age ranging from 50-60 years™. At the results of risk factors such as hypertension, diabetes melitus,
smoking, BMI, age, and gender, are more common in high Syntax compared to low Syntax, but not statistically
significant. Risk factors for dyslipidemia are different and meaningful to Syntax (p <0.05). This is consistent
with data from the Framingham study and other cohort studies which show that there is a risk of ischemic heart
disease in dyslipidemia in the form of an increase in total cholesterol. Coronary risk occurs as much as 2 times
as in someone with a cholesterol level of 240 mg / gL compared to someone with a cholesterol level of 200 mg /
dL).*From the results of the bivariate analysis the group of subjects with high Syntax had lower DTS mean
scores than the low Syntax group, and this was statistically significant. The mean DTS in the high Syntax group
was -18.63 + 8.85 and the low Syntax was -9.21 + 3.41 (p <0.001). These results are consistent with previous
studies which stated that there was a significant negative correlation between DTS and Syntax (r = -0.9), p
<0.001), where subjects included in the high risk DTS had a higher mean Syntax than DTS moderate risk and
low risk

From the DTS diagnostic value based on the ROC curve, the area under the curve is 90.1% (p <0.001)
and based on the area under this curve the diagnostic value of DTS is very good®. Further analysis is carried out
to determine the DTS limit value which has an optimal diagnostic value to predict Syntax values. DTS-13.6 is
considered to have optimal diagnostic value because it has a balanced sensitivity and specificity. Based on these
basic values, DTS is classified into two groups, DTS<-13.6 and DTS> -13.6. Calculation of diagnostic values is
done based on Chi-squared table and obtained a sensitivity of 90%, sensitivity of 61%, negative predictive
value of 91.6%, and positive predictive value of 60%. The results of this study have better sensitivity and
specificity than studies conducted by Gunaydin et al® who assessed the DTS relationship with the severity of
coronary artery disease assessed by Syntax and obtained AUC of 0.83 (IK 0.7-0.88) with sensitivity of 74 %
and specificity of 73%.* The diagnostic value of DTS sensitivity obtained in this study is also better than the
diagnostic value based on study conducted by Tamargo et al'®, where high risk DTS (DTS <-11) has a
sensitivity of 30.8%, specificity of 90.5%, for detecting coronary lesions severity. However, the assessment of
coronary artery lesions in the Tamargo study was based on the number and type of coronary arteries involved,
whereas in this study were based on Syntax.

Although the diagnostic value of DTS is generally effective for stratifying patients with stable angina
pectoris into the appropriate diagnostic and prognostic categories, the addition of other prognostic covariates
such as risk factors for coronary heart disease is expected to increase the accuracy of their predictions.

Further analysis was carried out to assess DTS which has added risk factors for CHD to detect the
complexity of coronary artery lesions. DTS with risk factors for CHD is divided into 2 groups, high and low
risk. Calculation of the diagnostic value is based on Chi-squared table and obtained a sensitivity of 95%,
specificity of 89%, negative predictive value of 98%, and positive predictive value of 77%. The results of this
study support the study hypothesis that the DTS values with risk factors for CHD have good diagnostics to
detect the complexity of coronary artery lesions which in this study were defined as coronary lesions that have
high Syntax . DTS with risk factors for CHD has better sensiivity and specificity than DTS without the addition
of CHD risk factors.

Adding risk factors for CHD to DTS values can help in stratifying stable angina pectoris with a high
risk group, that will benefit from revascularization and its clinical application is also easy and can be performed
on all health services because the variables used are simple and can be done on all health care systems.

Limitations

Limitations of this study include the absence of a time limit between the treadmill test and coronary
angiography at the time of selection of subjects that can be related to the progression of coronary lesion
severity. In addition, the percentage of subjects with low female sex caused a low representation of female sex
in this study. This study only assessed the number of CHD risk factors and their relationship with Syntax, but
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did not assess risk factors for CHD as a predictor of Syntax. Prospective studies with larger samples are needed
to confirm the efficacy of DTS that has added risk factors for CHD to detect the complexity of coronary artery
lesions. The addition of CHD risk factors to DTS values to detect the complexity of coronary artery lesions is
very simple and easy to do, so we need system validation

Conclusion

Among all CHD risk factors in this study, only dyslipidemia was different and statistically significant
against Syntax (p <0.05). DTS which has added risk factors for CHD has a higher sensitivity and specificity,
95% and 85% compared to DTS without the addition of CHD risk factors, 90% and 61% to detect the
complexity of coronary artery lesions
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