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Abstract

This study aims to investigate the predictive value of SYNTAX score,SYNTAX score IT and coronary artery calcium score on the
prognosis of patients after PCI. The SYNTAX score, SYNTAX score IT and coronary artery calcium score were calculated. The
primary end point was major adverse cardiac and cerebrovascular events (MACCE). 195 patients were included, 182 patients
were followed up and the median follow-up time was 34.5 months. The MACCE occurred in 30 patients. The incidence of
MACCE of lower risk, medium risk and high risk were: SYNTAX score: 6.7%, 18.3%, 24.2%; coronary artery calcium score:
9.7%, 18.3%, 21.7%; SYNTAX score II: 6.6%, 16.4%, 26.7%; new combined risk score: 7.7%, 8.1%, and 35.8%. ROC analysis
showed that SYNTAX score (AUC: 0.641, 95%CI: 0.540-0.743), coronary artery calcium score (AUC: 0.597, 95%CI: 0.490
-0.704), SYNTAX score IT (AUC: 0.662, 95%CI: 0.561 - 0.763), new combined risk score (0.711, 95%CI: 0.606 - 0.816). The new
combined risk score tended to be superior compared to other risk score (p<0.01). The results suggested that SYNTAX score,
SYNTAX score II and new combined risk score can predict the occurrence of MACCE after PCI, new combined risk score
provides superior prediction.

Keywords: SYNTAX score; SYNTAX score II; Coronary artery calcium score; percutaneous coronary intervention; major
adverse cardiac and cerebrovascular events.

Practical Application: Predictive value of SYNTAX score,SYNTAX score I and coronary artery calcium score on the prognosis

of patients after PCL

1 Introduction

Coronaryartery disease (CAD) is one of the major cardiovascular
diseases affecting the global human population (Malakar et al.,
2019). The main treatment for patients with coronary heart
disease is coronary revascularization. Percutaneous coronary
intervention (PCI) and coronary artery bypass graft (CABG) are
two important methods of myocardial revascularization (Choi et al.,
2019; Hogan et al., 2020). At present, PCI is becoming more and
more common in clinical applications due to its small trauma,
significant therapeutic effect, few postoperative complications,
short operation time, and fast postoperative recovery. However,
there are also clinical studies that have found that some patients
have poor long-term prognosis after PCI treatment (Na et al.,
2018; Matsuo et al., 2018). It is an important issue for coronary
heart disease intervention doctors to find the superior population
of PCI for precise treatment.

SYNTAX score is a score system based on coronary angiography
showing coronary anatomy results for evaluating the complexity
of coronary artery disease (Sianos et al., 2005), SYNTAX trial
(Serruys etal., 2009) by comparing PCI and CABG to treat three
coronary heart disease lesions and the left main differences in
clinical outcomes after lesions were intended to guide clinicians
in choosing the optimal revascularization method. Therefore, the
European and American guidelines for coronary revascularization

recommend the use of SYNTAX scores to guide CABG or PCI
surgery in patients with coronary heart disease (Wijns et al.,
2010; Yancy et al., 2013). Since then, the SYNTAX study and a
large number of clinical studies have shown that the SYNTAX
score has a certain predictive value for the prognosis of patients
after PCI (Karabag et al., 2018; Ikeno et al., 2017). A new scoring
method -SYNTAX score II was reported in 2013 (Farooq et al.,
2013). SYNTAX score II includes gender, age, left ventricular
ejection fraction, serum creatinine clearance, left main disease,
chronic obstructive pulmonary disease, peripheral vascular
disease. Compared with SYNTAX score, SYNTAX II is more
comprehensive and individualized. In addition, previous study
also reported that the SYNTAX score II has predictive value for
the long-term mortality of patients with left main disease after
PCI (Xu et al.,, 2014). However, most of the current studies on
SYNTAX score and SYNTAX score II are from European and
American countries, and there are few domestic studies.

Coronary artery calcium score (CACS) is a more commonly
used scoring system that uses computerized tomography
(CT) technology to quantitatively evaluate plaque load and
calcium, including Agatston score and calcium volume score
(Mizuiri et al., 2018). Many studies believe that it can be used
as an important predictor of cardiovascular prognosis and guide
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the development of cardiac revascularization strategies (Al
Rifai et al., 2015; Clerc et al., 2020). Early study has shown that
coronary calcium score combined with risk factors can better
predict the prognostic value of asymptomatic patients than
single methods, and can more accurately guide the first-stage
prevention strategy of people with coronary heart disease risk
factors (Greenland et al., 2004). Therefore, we speculate that
SYNTAX score combined with coronary artery calcium score
may improve the accuracy of adverse event prediction.

The accuracy of the PCI postoperative risk prediction integral
model can quantify the risk, which helps to better evaluate the
risk of PCI treatment and better formulate the most optimal
treatment strategy. This study mainly explored the predictive
value of SYNTAX score, SYNTAX score IT and coronary calcium
score based on Multislice CT (MSCT) on the prognosis of PCI
patients, and established the score system by combined SYNTAX
score with coronary calcium to evaluate the coronary artery
Severity, and explore whether it is more objective and accurate.

2 Material and methods

2.1 Inclusion and exclusion criteria of objects

This study retrospectively analyzed 195 patients who
underwent coronary angiography and coronary therapy with
coronary angiography at East China Hospital Affiliated to
Fudan University from January 2012 to March 2014. All patients
underwent coronary CT angiography within 3 months before
surgery.

Inclusion criteria: unlimited clinical manifestations,
including stable angina, unstable angina and non-ST-segment
elevation acute myocardial infarction. The characteristics and
location of coronary artery disease were not limited, including
left main disease and non-left main disease, bifurcation disease,
chronic complete occlusion, calcium disease, etc. All patients
were implanted with drug-coated stents.

Exclusion criteria: Allergy to contrast media, previous
history of CABG or PCI. Patients with severe organ dysfunction,
cardiogenic shock, severe infection, cerebrovascular accident
or malignant tumor. Children, pregnant and lactating women.

2.2 Collection of clinical data

The patient’s name, gender, age, height, body mass index,
triglycerides, low density lipoprotein, high density lipoprotein,
serum creatinine, alanine aminotransferase, aspartate
aminotransferase, glycated hemoglobin, and left ventricular
injection blood fraction, were collected. The patient’s recent
smoking history, hypertension, diabetes, abnormal blood lipid
metabolism, chronic obstructive pulmonary disease, peripheral
vascular disease and other medical history and clinical diagnosis,
oral medication and other general information were recorded.
The diagnosis of hypertension was=s based on the WHO/ISH
guidelines: 1) Those who have a clear history of hypertension
and have been treated for hypertension; 2) Those who have not
taken antihypertensive drugs, are measured with a mercury
sphygmomanometer, when they are not on the same day for

two times of systolic blood pressure >140mmHg or diastolic
blood pressure 290mmHg. Diabetes according to the diagnostic
criteria of the American Diabetes Association (ADA) in 1997:
1)Those who have a clear history of diabetes or have taken
hypoglycemic drugs or insulin injection therapy; 2)Patients
with plasma glucose > 11.1 mmol/L at any time, fasting blood
glucose > 7.0 mmol/L twice, and glucose > 11.1 mmol/L 2
hours after a glucose tolerance test meal., those without typical
symptoms must be retested on another day. Dyslipidemia: total
cholesterol (TC) =5.2mmol/L or triglyceride (TG) =1.7mmol/L
or low density lipoprotein cholesterol (LDL-C)> 2.26mmol/L or
high density Lipoprotein cholesterol (HDL-C) <1.04mmol/L.
Smoking is defined as daily smoking volume> 10 cigarettes,
and continuous smoking time> 1 year. Body mass index (BMI)
is calculated based on weight/height squared (kg/m?). COPD
diagnostic criteria: 1)Have a clear history of chronic obstructive
pulmonary disease; 2)Have chronic cough, expectoration> 3
months, progressive dyspnea, lung function test FEV1/FVC
<0.70. Peripheral vascular disease: there is a clear arterial
operation other than coronary arteries history of treatment or
drug therapy. Carotid artery and extremity blood vessels on
admission routinely indicated that the degree of arterial stenosis
was >50%; the cardiac ultrasound diagnostic instrument is
PHILIPS IE33 ultrasound instrument, with a probe frequency
of 1-5 MHz, and the subject is instructed to use the left lateral
position. The probe is aimed at the position of the apex of the
subject, the left ventricular end systolic diameter (LVESD) and
the left and right ventricular end diastolic diameter (LVDD)
of the subject are measured, and the left ventricular ejection
fraction (LVEF) is measured using a biplane Simpason method,
followed by two-chamber measurement and apical four-chamber
measurement. The subject’s diastolic positive bimodal blood flow
spectrum was collected. The early and late diastolic peak flow
velocity were measured and recorded respectively, and recorded
as E peak and A peak value, E/A value.

2.3 Coronary angiography

The enrolled PCI patients received dual antiplatelet
aggregation therapy before surgery. For elective PCI patients,
clopidogrel bisulfate 75 mg/day (mg/day) and aspirin 100 mg/
day (mg/day) were given 24 hours before surgery. For patients
with direct PCI, antiplatelet aggregation loading dose of 300 mg
aspirin and 300 mg clopidogrel bisulfate were given immediately
after admission. Siemens’ digital subtraction angiography
X-ray machine (SIEMENS AXIOM Artis Zee Biplane MN)
was used. It was located at the right or left radial artery (right
femoral artery if necessary), routine disinfection and draping,
1% lidocaine local anesthesia puncture point. The radial artery
was punctured by the Seldinger method, a 6F arterial sheath
was inserted, the contrast injection rate was 6 ml/s, and the
injection was uniform and consistent. Onepac (Iohexol injection
350mg I/mL, General Electric Pharmaceutical) was used as a
contrast agent. The frame of the contrast image was 15 frames
per second so that the coronary artery can be clearly displayed.
The contrast transillumination position included at least 8 groups
of standard projection planes (5 groups in the left crown and
3 groups in the right crown). When the judgment of the lesion
was the same as that of the two interventional physicians, it was
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regarded as the final coronary angiography result. According
to the surgical records, the patient’s lesion location, number,
bifurcation lesion, chronic complete occlusive lesion, and the
number of stents placed during surgery were collected. The use
of unfractionated heparin and glycoprotein IIb/IIIa inhibitors
during the operation, the choice of stenting strategy, and the
duration of postoperative dual antiplatelet aggregation treatment
were determined by the interventional cardiologist (Figure 1).

2.4 SYNTAX score

The SYNTAX score adopted the coronary artery tree
16-segment method revised by the American Heart Association.
There were 12 variables, such as lesion location, characteristics,
and stenosis. The total score of the lesions with diameter >1.5mm
and stenosis >50% was SYNTAX scores. According to the PCI
data of the patients, the SYNTAX scores of the patients were
calculated on the SYNTAX scores website (www.syntaxscore.
com). At the same time, combined with age, gender, serum
creatinine, left ventricular ejection fraction, whether it was
left main disease, whether it was combined with the history of

peripheral vascular disease and chronic obstructive pulmonary
disease, the SYNTAX score II was automatically calculated by
the above SYNTAX score website.

2.5 Coronary artery calcium score

GE LightSpeed 64-slice CT, retrospective ECG-gated helical
scanning technology were used for coronary artery image
acquisition, the scanning range started from below the trachea
protuberance to 10 mm below the heart septum, the entire
heart scan was completed in one breath, and the data was stored
AW4.4 image processing workstation. Scanning parameters:
layer thickness 0.625mm, tube voltage 120KV, tube current
70mA, scanning time 260ms/r, matrix 512 x 512, field of view
25cm. According to the results of coronary CT angiography, the
patient’s lesion location and calcium score were recorded, and
Agatston score was used. In the AW4.4 image workstation, the
SmartScore3.5 software was used as the basic unit of integration
in the AJ-350 mode. The calcium of the CT value between
130-199Hu was defined as 1, the calcium between 200-299Hu
was defined as 2, the calcium between 300-399Hu was defined

Figure 1. Left circumflex branch long lesion, stenosis 50-80% (A). Left circumflex artery after PCI(B). Bifurcation lesion of left anterior descending
branch(C). Left anterior descending branch and diagonal branch after PCI(D).

Food Sci. Technol, Campinas, v42, €29621, 2022



Original Article

Prognostic value of SYNTAX score combined with coronary artery calcium score

as 3, and the calcium of 400Hu and above was defined as 4. The
total coronary calcium score was determined by the product
of the peak score and the calcium area and the distribution of
calcified blood vessels (Figure 2).

2.6 Postoperative follow-up

From January 2015 to April 2017, all patients were discharged
from the hospital by telephone, outpatient visit records, or
follow-up hospitalization related medical records (some patients
rechecked coronary angiography 1 year after surgery). Drug
use including aspirin, P2Y12 receptor inhibitors, statin lipid-
lowering drugs, B-blockers, angiotensin converting enzyme
inhibitors or angiotensin converting enzyme inhibitor (ACEI,
Angiotensin II receptor antagonist (ARB) drugs, and the type
and timing of major adverse cerebro-cardiovascular events
(MACCE) were recorded.

2.7 Definition of outcome indicators

The main outcome indicator of this study was MACCE,
including all-cause death, non-fatal myocardial infarction (MI),
unplanned coronary revascularization, and stroke. The secondary
outcome indicators were all-cause death, cardiogenic death, non-fatal
myocardial infarction, and unplanned coronary revascularization.
All deaths were considered to be of cardiac origin, unless it can
be clearly the cause of non-cardiac death. Myocardial infarction
was defined as an increase in the concentration of myocardial
infarction markers greater than three times the upper limit of
the normal reference value and dynamic changes, accompanied
by one of the following conditions: 1) Imaging evidence
suggested the loss of surviving myocardium or the emergence
of segmental wall motion abnormalities; 2) Electrocardiograms
suggested new ischemic changes in myocardium; 3) Associated
with symptoms of myocardial ischemia. Unplanned coronary
revascularization was defined as unplanned rehospitalization
for coronary revascularization (PCI or CABG). Stroke referred
to a bloody or ischemic stroke.

2.8 Statistical analysis

In this study, SPSS20.0 software was used for statistical
processing and analysis. The measurement data conformed
to the normal distribution and was expressed by the mean
+ standard deviation. If it did not conform to the normal
distribution, it was expressed by the median and interquartile
range. Kolmogorov-Smirnov was used for normality test. Normal
distribution data were analyzed by one-way analysis of variance
or T test for independent samples. Otherwise, rank sum test was
used; count data was expressed by frequency and percentage.
Chi-square test or FISH exact test was used for comparison
between groups. The ROC curve Z test was used to compare the
MACCE prediction capabilities of different integration systems.
Area under curve (AUC) was expressed as 95% confidence
interval (CI). Kaplan-Meier curve and Log-rank test were used
to compare the occurrence of major adverse cardiovascular and
cerebrovascular events in each group. P <0.05 was considered
statistically significant in two-sided test.

3 Results

3.1 Baseline data, contrast characteristics and comparison
between groups in the study population

A total of 195 patients were included in this study. A total
of 182 patients completed follow-up, with an average age of 68.4
+ 9.4 years. Among them, male patients accounted for 71.4%
(130 cases). Diabetes, hypertension, and abnormal blood lipid
metabolism accounted for 26.9% (49 cases), 75.2% (137 cases),
and 18.1% (33 cases), respectively. 33% (60 patients) were smokers.

For clinical manifestations, 43.4% (79 cases) were stable
angina, and the rest were acute coronary syndromes, including
45.6% (83 cases) of unstable angina, 11% (20 cases) of acute
non-ST segment elevation type myocardial infarction. Among
them, patients with three branch lesions accounted for 19.8%
(36 cases), two branch lesions accounted for 37.4% (68 cases),
and single branch lesions accounted for 42.8% (78 cases).
Left main patients accounted for 8.8% (16 cases), left anterior

Figure 2. Coronary CT angiography results of coronary artery calcium score of 90.4(A) and 777.8 (B).
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descending branch lesions accounted for 73.6% (132 cases),
and right coronary artery lesions accounted for 50.5% (92
cases). 12% of the lesions were coronary bifurcation lesions,
and 14% were chronic complete occlusions. Table 1 and Table 2
summarized the baseline data and angiographic characteristics
of the patient study population. Further they were divided into
MACCE group and Non-MACCE group according to the clinical
outcome, that is, the occurrence of major cardiovascular and
cerebrovascular events. The results showed that there were no
statistically significant differences between the two groups in
terms of gender, age, hypertension, diabetes, and medication use.
In terms of SYNTAX score and SYNTAX score II, the MACCE
group was significantly higher than the non-MACCE group,
the difference was statistically significant.

3.2 Score and grouping

The SYNTAX integral distribution range was 1 to 43 (15.3
+10.7) scores, with a median of 12 in non-normal distribution.
According to its frequency distribution, patients were divided
into: low group (1<X <10, n = 60), medium group (10<X <18,
n = 60), high group (18<X, n = 62). calcium score distribution
ranged from 0 to 1927 (266.9 + 336.7) scores, with a median
of 113 scores in non-normal distribution, according to their
frequency distribution (Figure 3), patients were divided into: low
group (0<X <89, n = 62), medium group (89<X <287, n = 60),
high group (287<X, n = 60). SYNTAX score II distribution

Table 1. Baseline characteristic of the study populations.

ranged from 12.6 to 60.1 (28.8 £ 9.0), with a median of 28.4,
and was non-normally distributed. According to its frequency
distribution, patients were divided into: low group (1<X <24,
n = 61), medium group (24<X <32, n = 61), high group (32<X,
n = 60). To determine whether the SYNTAX score combined with
coronary calcium score can improve the accuracy of prediction,
we established a SYNTAX score combined with coronary calcium
score model based on the median of the two, and divided the
patients into 3 groups: low-risk group (SYNTAX, Coronary
artery calcium score <113), middle-risk group (SYNTAX <12,
coronary artery calcium score 2113 or SYNTAX> 12, coronary
artery calcium score <113), high-risk group (SYNTAX>12 and
coronary calcium score>113).

3.3 Clinical outcome

During the follow-up period, the median follow-up time was
34.5 months, interquartile range: 26.7/42.1. A total of 30 patients
had MACCE with 12 deaths, 9 of them were cardiac deaths, 5
patients had myocardial infarction, and 14 patients underwent
unplanned revascularization. After the above grouping, the results
showed that in the SYNTAX score, coronary calcium score,
SYNTAX score Il and SYNTAX combined with coronary calcium
score systems, the incidence of MACCE in the high-risk group
was significantly higher than the medium-risk group and low-
risk group Outside the integral (P = 0.176), the differences were
statistically significant (SYNTAX integral: P = 0.029; SYNTAX

o Total Non-MACCE MACCE
Characteristics Pvalue
(n=182) (n=152) (n=30)

Age (years) 68.419.4 68.0£9.6 70.5+8.2 0.23
Male [case (%)] 130(71.4%) 108(71.1%) 22(73.3%) 0.8

Body mass index (kg/m2) 24.4%3.0 24.4+3.1 24.1+2.6 0.3

Left ventricular ejection fraction(%) 63(60/66) 63(60/66) 63(60/66) 0.68
Creatinine clearance (ml/min) 76.6+24.0 78.7+24.1 66.2+21.0 <0.01
Diabetes (%) 49(26.9%) 41(27.0%) 8(26.7%) 0.37
Hypertension (%) 137(75.2%) 113(74.3%) 24(80%) 0.51
Abnormal blood lipid metabolism (%) 33(18.1%) 27(17.8%) 6(20%) 0.77
Triglyceride (mmol/L) 1.5£0.7 1.5£0.7 1.6+0.8 0.72
Total cholesterol (mmol/L) 4.0(3.2/5.0) 4.0(3.3/4.7) 4.2(3.2/5.4) 0.51
High density lipoprotein (mmo/L) 1.0(1.0/1.1) 1.1(0.9/1.3) 1.1(1.0/1.2) 0.51
Low density lipoprotein (mmol/L) 2.4+0.9 2.3+0.9 2.5+1.1 0.55
Current smoking [cases (%)] 60(33%) 46(30.1%) 14(46.7%) 0.08
SYNTAX 12(8/21) 11(8/20) 17(13/23) <0.01
SYNTAX II 28(21.75/35) 26.9(20.8/33) 33.(29.1/40) <0.01
Calcium score 113(61.8/339.5) 110(57.8/322) 227(106/614) 0.02
Stable angina 79(43.4%) 68(44.8%) 11(36.7%) 0.42
Unstable angina 83(45.6%) 67(44.1%) 16(53.3%) 0.41
NSTEMI 20(11%) 17(11.2%) 3(10%) 0.78
Aspirin [cases (%)] 170(93.4%) 141(92.7%) 27(90%) 0.51
Clopidogrel [cases (%)] 176(96.7%) 143(94.6%) 28(93.3%) 0.59
ACEI/ARB [(%)] 61(33.5%) 50(32.9%) 11(36.7%) 0.69
Beta blocker [case (%)] 54(29.7%) 44(28.9%) 10(33.3%) 0.63
Statins [cases (%)] 127(69.8%) 108(71%) 19(63.3%) 0.4

ACEL Angiotensin-converting enzyme inhibitors; ARB: Angiotensin receptor blockers.
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Table 2. Coronary angiography characteristics of the study population.

. Total Non-MACCE MACCE
Characteristics Pvalue
(n=182) (n=152) (n=30)
Number of lesions
Single-vessel lesion (%) 78(42.9%) 68(44.7%) 10(33.3%) 0.25
Two-vessel lesions (%) 68(37.3%) 58(38.2%) 10(33.3%) 0.62
Three-vessel disease (%) 36(19.8%) 26(17.1%) 10(33.3%) 0.04
Lesion
Left trunk (%) 16(8.8%) 12(7.9%) 4(13.3%) 0.26
Left anterior descending artery (%) 132(72.5%) 109(71.7%) 25(83.3%) 0.99
Circumflex artery (%) 81(44.5%) 61(40.1%) 15(50%) 0.99
Right coronary artery (%) 92(50.5%) 74(48.7%) 18(60%) 0.1
Lesion characteristics
Bifurcation (%) 12(6.6%) 10(6.6%) 2(6.7%)
Chronic complete occlusion (%) 16(8.8%) 13(8.6%) 3(10%)
Number of stents inserted 1(1/2) 1(1/2) 2(1/2)
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Figure 3. Distribution of SYNTAX score(A) and distribution of the coronary artery calcium score(B).

score II: P = 0.012; combined model: P <0.01). Further stratified
analysis based on secondary outcome indicators showed that in
the SYNTAX score and coronary calcium score, the incidence
of non-fatal myocardial infarction in the high-risk group was
higher than that in the low-risk group and the medium-risk group,
and the difference was statistically significant. The incidence of
all-cause death and myocardial infarction in the high-risk group
of SYNTAX score I was higher than that in the low-risk group
and the medium-risk group, and the difference was statistically
significant. For the SYNTAX combined with coronary calcium
score model, except for no significant statistical difference in
stroke incidence, all other secondary outcome indicators, the
incidence rate of the high-risk group was significantly higher
than that of the low-risk group and the medium-risk group, and
the difference was statistically significant (Table 3-6).

3.4 Comparison of the predictive capabilities of various
score systems

The area under the ROC curve (AUC) of SYNTAX score,
coronary artery calcium score, SYNTAX score II, SYNTAX
combined with coronary calcium score were shown in Figure 4A:
0.641 + 0.052 (95% CI: 0.540-0.743), 0.597 + 0.055 (95% CI):
0.490-0.704), 0.662 + 0.052 (95% CI: 0.561-0.763),0.711 + 0.053
(95% CI: 0.606-0.816). The SYNTAX score, coronary artery
calcium score, and SYNTAX score II AUC were not significantly
different from each other. The SYNTAX combined with coronary
calcium score was statistically significant compared with the
former three (P <0.01).

Further, the survival analysis of SYNTAX score combined
with coronary calcium score was performed. The cumulative
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Table 3. Clinical outcomes of PCI among SYNTAX score groups.
Low-risk Medium-risk High-risk
Items Pvalue
(n=60) (n=60) (n=62)
MACCE 4(6.7%) 11(18.3%) 15(24.2%) 0.029
All-cause death 1(1.7%) 5(8.3%) 6(9.7%) 0.06
Cardiogenic death 1(1.7%) 5(8.3%) 3(4.8%) 0.282
Non-fatal myocardial infarction 0(0%) 1(1.7%) 4(6.5%) 0.037
Revascularization again 2(3.3%) 6(10%) 6(9.7%) 0.129
Stroke 1(1.7%) 0(0%) 1(1.6%) 0.659
PCI: Percutaneous coronary intervention; MACCE: Major adverse cardiac and cerebrovascular events.
Table 4. Clinical outcomes of PCI among coronary calcium score groups.
Low-risk Medium-risk High-risk
Items P value
(n=62) (n=60) (n=60)
MACCE 6(9.7%) 11(18.3%) 13(21.7%) 0.176
All-cause death 1(1.6%) 5(8.3%) 6(10%) 0.05
Cardiogenic death 0(0%) 4(6.7%) 5(8.3%) 0.026
Non-fatal myocardial infarction 0(0%) 3(5%) 2(3.3%) 0.199
Revascularization again 3(4.8%) 4(6.7%) 7(11.7%) 0.108
Stroke 2(3.2%) 0(0%) 0(0%) 0.115
PCI: Percutaneous coronary intervention; MACCE: Major adverse cardiac and cerebrovascular events.
Table 5. Clinical outcomes of PCI among SYNTAX II score groups.
Low-risk Medium-risk High-risk
Items P value
(n=61) (n=61) (n=60)
MACCE 4(6.6%) 10(16.4%) 16(26.7%) 0.012
All-cause death 2(3.3%) 3(4.9%) 7(11.7%) 0.047
Cardiogenic death 1(1.6%) 3(4.9%) 5(8.3%) 0.069
Non-fatal myocardial infarction 0(0%) 1(1.6%) 4(6.7%) 0.022
Revascularization again 1(1.6%) 7(11.5%) 6(10%) 0.059
Stroke 0(0%) 1(1.6%) 1(1.7%) 0.33
PCI: Percutaneous coronary intervention; MACCE: Major adverse cardiac and cerebrovascular events.
Table 6. Clinical outcomes of PCI among SYNTAX combined with coronary calcium groups.
Low-risk Medium-risk High-risk
Items P value
(n=52) (n=74) (n=56)
MACCE 4(7.7%) 6(8.1%) 20(35.8%) <0.01
All-cause death 1(1.9%) 2(2.7%) 9(16.1%) <0.01
Cardiogenic death 1(1.9%) 1(1.4%) 7(12.5%) <0.01
Non-fatal myocardial infarction 0(0%) 0(0%) 5(8.9%) <0.01
Revascularization again 2(3.8%) 3(4.1%) 9(16.1%) 0.012
Stroke 1(1.9%) 1(1.4%) 0(0%) 0.314

PCI: Percutaneous coronary intervention; MACCE: Major adverse cardiac and cerebrovascular events.

probability of MACCE not occurring during follow-up in the
low-risk group was 92.0%, 88.6%, and 63.9% in the low-risk group,
the difference was statistically significant (P <0.01, Figure 4B).

4 Discussion

Coronary artery interventional therapy is an important way
of coronary revascularization in patients with coronary heart
disease, and it plays a vital role in the treatment of patients with
coronary heart disease. However, it is still controversial whether

Food Sci. Technol, Campinas, v42, €29621, 2022

patients with extensive coronary lesions and severe lesions can
benefit from PCI treatment. Risk scores can be used to predict
the incidence of major adverse cardio-cerebrovascular events
after PCI, and then to identify high-risk populations to provide
a reference for patients with coronary heart disease to choose
appropriate revascularization methods. The SYNTAX score
and the SYNTAX score Il included in clinical variables are two
commonly used risk assessment systems based on coronary
angiography. Several studies have reported that they can predict
the incidence of MACCE (Serruys et al.,, 2019; Mohr et al.,
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2013). Coronary calcium is one of the important risk factors
for adverse cardio-cerebrovascular events. Therefore, it is
proposed that coronary calcium score can be used to evaluate
the degree of calcium and predict the incidence of MACCE
(Madhavan et al., 2014). However, most of the research on the
above-mentioned integral system was from abroad, and there
were still few domestic studies, and the study excluded patients
with single-vessel or two-vessel disease. Therefore, PCI patients
based on the Chinese population were evaluated the prediction
of cardio-cerebrovascular events after PCI with SYNTAX score,
SYNTAX score II and coronary calcium score in patients with
coronary heart disease (including single coronary, two- and
three-vessel vascular disease) value. At the same time, coronary
angiography imaging analysis was less sensitive to calcified
lesions than coronary CT and cannot be quantified. Therefore, a
new model of SYNTAX score combined with coronary calcium
score was established to stratify patients.

Our study found that after 182 patients with coronary heart
disease undergoing PCI treatment were classified into low-risk,
medium-risk, and high-risk groups based on SYNTAX score and
SYNTAX score II, the incidence of MACCE was 6.7%, 18.3%,
24.2%; 26.7%, and there are statistical differences between the
groups, consistent with previous results (Sinning et al., 2013;
Martins et al., 2019), suggesting that the SYNTAX score and
SYNTAX score II can be used as a risk score tool for coronary
heart disease patients after PCI and predict MACCR incidence.
However, this study did not find a significant statistical difference
in the incidence of MACCE between different groups of coronary
calcium scores. The reasons for consideration may be: 1) Current
studies on coronary calcium scores were mostly inconsistent
with the risk grouping criteria. For example, they were classified
into low, medium and high-risk groups according to the calcium

score of 0, 0-400,> 400 (Xie et al., 2016), and were grouped
according to the standard of calcium score <300, 300 -1000, >1000
(Detrano etal., 2008). This study was mainly grouped according
to the tertile grouping. 2) Patients with coronary heart disease
had non-calcified plaques, especially young people. Rupture of
non-calcified soft plaques can increase cardiovascular events
(Kim etal., 2012). 3) The sample size of this study was relatively
small, and it was also related to the single-center clinical study.

According to the subgroup analysis of secondary outcome
indicators, we found that the SYNTAX score II in the low-risk,
medium-risk, and high-risk groups had statistically significant
differences in all-cause mortality and the incidence of myocardial
infarction. The SYNTAX score was only in non-fatal myocardial
infarction, and there was a statistically significant difference in
incidence. In a prospective cohort study in 2009, 528 PCI patients
with unprotected left main lesions were included. The predictive
power of SYNTAX score II was better than SYNTAX score for
postoperative atrial fibrillation (Ozturk et al., 2019). However,
the results of this study showed that the areas under the ROC
curve of SYNTAX score and SYNTAX score IT under MACCE
were 0.641 and 0.642, respectively, and there was no statistical
difference between the two. Therefore, it was suggested that for
PCI patients with non-main disease, the SYNTAX score II may
not improve the accuracy of prediction. However, it is worth
noting that the proportion of elderly and renal insufficiency
patients included in this study was relatively small, suggesting
that the research population with clinical characteristics of low-
to-moderate risk may be an important reason for this result.

We established a SYNTAX score combined with coronary
calcium score risk assessment model, and redefined the low-risk,
medium-risk, and high-risk groups. The results of the study
showed that the incidence of MACCE in the low, medium, and
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high-risk groups were 7.7%, 8.1%, and 35.8%, respectively, and
the difference was statistically significant (P <0.01). Moreover, for
all secondary outcome indicators, except for stroke, the incidence
of adverse events in the high-risk group was significantly higher
than that in the low-risk group and the medium-risk group.
The results were statistically different, suggesting that the joint
integral model has a strong ability to evaluate clinical prognosis.
Martin-Reyes et al. (2015) incorporated 270 patients with acute
coronary syndrome and established SYNTAX score combined
with coronary calcium score. The study found that SYNTAX>
14 score combined with moderate and severe calcium can
effectively predict the thrombotic events after acute coronary
syndrome occurred. Comparing the predictive ability of the joint
integral model with the SYNTAX integral., SYNTAX Il integral.,
and coronary calcium score, the area under the ROC curve of
MACCE was 0.717, which was the largest. The prediction ability
of MACCE may be more accurate.

This study observed that the SYNTAX score combined with
the coronary calcium score model had a strong ability to predict
clinical events. We speculated that the reasons were as follows:
1) Some studies had expressed strong predictive value through
conventional risk factors combined with the coronary calcium
score model, and observed that the area under the curve (AUC)
had increased significantly (Lau et al., 2012; Kwon et al., 2011).
A large domestic study had shown that coronary CT imaging
combined with the coronary calcium score model can significantly
increase the predictive value of coronary heart disease adverse
events. The area under the ROC curve ranged from 0.82 to 0.93
(p <0.001) (Hou etal., 2012). Therefore, it can be considered that
the combined coronary calcium integral model may have strong
predictive value. 2) The high value of SYNTAX reflects the severe
anatomical coronary lesions, and the coronary calcium score
indicated the presence of calcified plaque in the coronary intima.
Clinically, for patients with severe coronary artery disease and
severe calcified lesions, it will first reduce the surgeon’s ability to
judge the coronary artery, and the difficulty and risk of surgery
increase. Secondly, severe calcified lesions will lead to poor stent
passability during surgery, postoperative coronary dissection,
postoperative acute stent thrombosis caused by incomplete stent
release or poor stent adherence may increase the incidence of
postoperative clinical adverse events (Martin-Reyes et al., 2015).
For these patients, the use of intraoperative myocardial blood
flow reserve fraction (FFR), intravascular ultrasound (IVUS),
and second-generation drug stents to reduce postoperative
adverse events require further research. 3) Study had shown
that coronary calcium score was an independent predictor of
stroke (Kong et al., 2018). The high value of coronary calcium
score was related to ischemic stroke (Kim et al., 2010), and there
was significant progress in coronary calcium score in patients
with diabetic nephropathy (Mehrotra et al., 2005). Therefore, it
can be considered that the increase of coronary calcium score
may prompt the decline of other organ functions, which in turn
increased the risk of long-term adverse events in these patients.

However, this study also has certain limitations. This study
is a retrospective cohort study. The sample size included in the
study is limited, which has a certain impact on the reliability of the
results. We mainly use the area under the ROC curve to compare
the different integral systems to evaluate the predictive value.

Food Sci. Technol, Campinas, v42, €29621, 2022

However, the ROC curve is mainly used for diagnostic research,
but it is still used by many similar institutes clinically because
of its simplicity and reliability. Another potential shortcoming
is that the patient ’s self-reported risk factors can cause recall
bias. The lack of continuous risk variables during follow-up
may reduce the accuracy of the risk assessment. Therefore, a
large sample, multicenter prospective study is still needed to
confirm the ability of SYNTAX combined with coronary calcium
score to predict the prognosis of patients with coronary heart
disease after PCI.
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