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Objective: To investigate the correlation between risk factors for coronary stenosis and the degree of coronary artery stenosis based
on coronary computed tomography angiography (CCTA).

Methods: Two hundred seventy-eight patients with coronary artery disease who received treatment in our hospital between
January 2020 and January 2021 were selected as the experimental group, and 100 healthy people who received physical examination
in our hospital during the same period were selected as the control group (age and gender matched with the study group). The clinical
data and CCTA data of the two groups of patients were collected and compared. Computed tomography fractional flow reserve
(FFRct) values were calculated based on the CCTA data of the patients in the study group, risk factors for coronary artery stenosis
were analysed and the correlation between the risk factors and CT flow reserve fraction was explored.

Results: The serum total bilirubin (BIL), apolipoprotein A (apoA), low-density lipoprotein cholesterol (LDL-C), uric acid, total
cholesterol (TC) and mean platelet volume levels were higher in the experimental group than in the control group (P < 0.05).
Unconditional logistic regression analysis showed that LDL-C, uric acid, TC, triglyceride, serum total BIL and apoA were independent
risk factors for coronary heart disease (P < 0.05). Serum total BIL (r = 0.27), apoA (r = —0.30), uric acid (» = —0.48), TC (» = —0.35),
triglyceride (» = —0.73) and LDL-C (r = —0.65) showed a negative correlation with FFRcr values (P < 0.05). A positive correlation
was detected between high-density lipoprotein cholesterol and FFRct values (» = 0.37, P < 0.05).

Conclusion: Triglycerides, LDL-C, uric acid, TC, serum total BIL and apoA are risk factors for coronary artery stenosis that should
be closely monitored and receive active intervention in clinical practice.

Keywords: coronary heart disease, coronary artery stenosis, computed tomography angiography, risk factors, computed tomography
fractional flow reserve

Introduction

Coronary heart disease (CHD) is a disease characterised by atherosclerotic lesions in the coronary arteries that induce
stenosis or blockage of the vascular lumen. This condition can easily lead to myocardial ischaemia, hypoxia or necrosis,
followed by chest pain, nausea, vomiting and other clinical symptoms.’ Approximately one-third of patients die suddenly
on the first attack.”” Therefore, the prevention and early detection of CHD are vital.

Digital subtraction angiography is the gold standard for the diagnosis of coronary stenosis;® however, it is highly
invasive, risky, costly and difficult for some patients to tolerate. With the development of electronic computed
tomography (CT) imaging technology, coronary CT angiography (CCTA) has become the predominant test for clinical
screening and diagnosis of CHD because it is convenient, non-invasive and has high sensitivity.” It has been reported that
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CCTA has good agreement with coronary angiography in assessing the degree of stenosis of the main coronary artery and
secondary branches; however, in patients with arrhythmia, the evaluation of the degree of coronary stenosis by CCTA
differs significantly from that by coronary angiography.'® The CT fractional flow reserve (FFRcy) technique is a non-
invasive cardiac functional imaging technique that provides morphological and functional information about coronary
arteries and accurately assesses coronary artery stenosis and haemodynamic changes.'"'? In recent years, there have been
many studies on the risk factors for CHD'? but few on the influencing factors and correlation of coronary artery stenosis
in patients with CHD. Investigating these factors will help strengthen the prevention and treatment of the disease and
provide a reference for its early screening.

Information and Methodology

Research Participants

A total of 278 patients (196 men and 82 women) with a first diagnosis of coronary artery stenosis between January 2020
and January 2021 were selected for the study and were included in the experimental group. Another 100 healthy
individuals (62 men and 38 women) who received physical examinations at our hospital during the same period were
assigned to the study’s control group (No coronary heart disease, gender and age appropriate to the study group). The
inclusion criteria were as follows: (1) based on the American Heart Association guidelines,'* all patients in the study
group met the diagnostic criteria for chronic CHD, and CCTA assessment of lesion stenosis of 50-90%; (2) patients aged
40-80 years old; (3) the heart rate can be controlled at <80 beats/min, without atrial fibrillation; (4) glomerular filtration
rate of >60 mL/min; (5) New York Heart Association cardiac function classification of grade I-II; (6) The patients had no
comorbidities of other organic cardiac diseases or diabetes mellitus; and (7) patients with complete clinical data. The
exclusion criteria included: (1) patients with CT iodine contrast agent allergy; (2) CCTA images were not consistent with
the diagnosis; and (3) women during breastfeeding or at childbearing age. Informed consent was obtained from the
patients and their families, and the study was approved by the ethics approval committee of our hospital.

Research Methods

Coronary Computed Tomography Angiography Imaging Methods and Post-Processing

All patients underwent CCTA examination after admission. In this study, a GE 64-slice-volume CT system was used for
scanning. Prior to scanning, the attendant precautions were explained in detail to the patients, who were instructed to
exhale and hold their breath. The patient was placed in a supine position on the CT examination bed with both hands
raised and was then connected to a chest cardiac conductance machine. The attending nurse was instructed to keep the
venous indwelling needle in the elbow vein and to connect it to a high-pressure syringe.

The scanning conditions were as follows: tube voltage/current = 120 KV/500 mA; collimator width = 0.625 mm;
pitch = 0.20 mm; scanning range was from the tracheal carina level to the cardiac diaphragm level. The non-ionic
contrast agent, iohexol (350 mg/mL), was selected, with a total volume of 60-80 mL and an injection rate of 5 mL/s.
Following the injection of the contrast agent, 40 mL of normal saline was injected at the same rate to flush the tube. The
selected CT cardiac scanning mode was retrospective electrocardiogram-gated scanning, and a standard reconstruction
algorithm was used for the plain scan and the image following the injection of the contrast agent. The total inspection
time was approximately 14—18 min (Figure 1).

Computed Tomography Fractional Flow Reserve Analysis

The FFRct analysis was performed using deep learning software. After uploading the CCTA images to the software, the
FFRcr value of the coronary artery was automatically analysed and calculated. The distal end of the plaque was used as
the measurement standard point (approximately 2—3 cm from the plaque) (Figure 2). The degree of coronary stenosis was
reflected by the FFR¢r values. Here, FFRc1 < 0.80 was defined as significant hemodynamic stenosis. All measurements
were completed independently by two or more attending physicians. When the difference between the two measurements
was large, the measurement was retaken by a physician with the title of deputy director or above; otherwise, the mean
value of the two measurements was taken as the final result.
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Figure | CCTA images of 2 patients with normal coronary artery. (A) Male 54 years old, CCTA showed multiple mixed plaques in the proximal right crown with 80%
stenosis of the lumen; (B) Female 49 years old, multiple non-calcified plaques in the proximal-mid right main stem of the crown with 50% stenosis of the lumen.

RCA 0 {54 bpm, 64 %) RCA 240 ({54 bpm, 64 %)
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Figure 2 Examination results of a 55-year-old female patient with coronary artery disease. Arrowhead: Coronary CTA test showing calcified lesions in the proximal.

Determination of Risk Factor Indicators
Basic clinical information of the patients was collected after follow-up and basic data such as their age, gender, whether

they were hypertensive (blood pressure 160/95 mmHg or above), whether they were smokers, and family history were
recorded. Within 2 days of the CCTA examination, 15-20 mL of peripheral venous blood was collected from all patients.
The patient’s blood index levels were measured, including: total bilirubin (BIL, normal range: 3.42-20.05 pumol/L),
apolipoprotein A (apoA, normal range: 1-1.6 g/L), high-density lipoprotein cholesterol (HDL-C, normal range:
1.16-1.42 mmol/L for men, 1.29-1.55 mmol/L for women), low-density lipoprotein cholesterol (LDL-C, normal
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range: < 2.6 mmol/L), uric acid (normal range: 150416 pmol/L in men and 89-357 pmolL in women), mean platelet
volume (MPV, normal range: 7-11 fL), total cholesterol (normal range: < 6.0 mmol/L), triglycerides (normal range:
<1.7 mmol/L).

Statistical Analysis

Statistical analysis was performed using SPSS 19.0 and GraphPad Prism 5 (GraphPad Software) software. Count data
were recorded in the form of composition ratios and rates, and comparisons between groups were performed using the
chi-square (y%) test. Measurement data were recorded in the form of mean + standard deviation, and comparisons
between groups were made using a dual independent-sample ¢-test. Pearson’s correlation analysis was used to explore the
correlation between the risk factors for coronary stenosis. Non-conditional multiple logistic regression analysis was used
to explore the risk factors for coronary atherosclerosis. A bilateral p value of <0.05 was considered statistically
significant.

Results

Comparison of General Clinical Data

The age of the patients in the experimental group was 19-89 years old, with an average of 56.27 + 12.31, and the
age of the healthy control group was 23-78 years old, with an average of 59.86 = 2.99. The average degree of
vascular stenosis was 63.2%. There was no significant difference in age range, sex composition, hypertension,
smoking composition or family history between the experimental group and the control group (P > 0.05), showing
that the two groups were comparable. The collection of clinical laboratory indicators (measurement data) was in
line with a normal distribution. The serum total BIL (14.51 + 1.27 vs 10.26 + 1.40 umol/L), apoA (1.53 £ 0.16 vs
1.22 + 0.22 g/L), LDL-C (2.71 + 0.68 vs 2.29 £+ 0.56 mmol/L), HDL-C (1.29+0.27 vs 1.27+0.24 mmol/L), uric
acid (324.77 £ 90.11 vs 316.04 = 74.27 umol/L), TC (1.26 + 0.74 vs 1.06 = 0.38 mmol/L) and MPV (10.67 = 1.06
vs 10.63 + 0.96 fL) values were significantly higher in the experimental group than in the control group (P <
0.05). Triglyceride levels were lower in the experimental group than in the control group (P < 0.05). The
difference in FFRct values between the two groups was statistically significant (P < 0.05) (Table 1).

Correlation Analysis Between Risk Factors and Computed Tomography Fractional

Flow Reserve Values

Among the 278 patients with coronary artery stenosis participating in the study, 26 had FFR¢r values of >0.80 and 252 had
FFRcr values of <0.80. Pearson’s correlation analysis of each risk factor and the FFRct values revealed that apoA (r =
—0.30), uric acid (» = —0.48), TC (r = —0.35), triglyceride (» = —0.73) and LDL-C (r = —0.65) had a negative correlation (P <
0.05). Total serum bilirubin (» =0.27) and HDL-C (» =0.37) were positively correlated with FFRCT values (P<0.05). In the
present study, there was no clear correlation between MPV and FFRct values (Table 2 and Figure 3).

Multiple Analyses of Coronary Heart Disease

Unconditional logistic regression analyses were performed using a FFRcr value of <0.8 as the dependent variable,
and factors that were statistically significant in one-way analyses and risk factors as independent variables. The
results showed that LDL-C (odds ratio [OR] = 1.643, 95% confidence interval [CI] = 1.031-1.828, P = 0.010),
uric acid (OR = 1.607, 95% CI = 1.419-2.031, P = 0.018), TC (OR = 2.128, 95% CI = 1.876-2.510, P = 0.023),
triglycerides (OR = 1.509, 95% CI = 1.122-1.831, P = 0.017), serum total BIL (OR = 1.626, 95% CI =
1.419-1.956, P = 0.034), apoA (OR = 2.730, 95% CI = 2.513-3.210, P = 0.008) and HDL-C (OR = 0.690,
95% CI = 0.587-0.926, P = 0.013) were independent risk factors for CHD (P < 0.05) (Table 3).

Discussion
The COVID-19 pandemic has accelerated the interest and investment of health systems in remote care and digital
technology. Digital technology will continue to progress and will continue to be applied in many aspects, such as
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Table 1 Comparison of General Clinical Data

Experimental Group | Control Group | t/y® p
Number of cases (n) 278 100 - -
Age (year) 56.27x12.31 59.86+2.99 942 | 0.612
Male [n (%)] 196 (70.50) 62 (62.00) 1.73 | 0.073
Hypertension [n (%)] 126 (45.32) 48 (48.00) 2.364 | 0.326
Composition ratio of smoking [n (%)] 169 (60.79) 54 (54.00) 097 | 0.64
Body mass index (Kg/m?) 28.6+3.4 24.843.5 12.29 | 0.059
Family history [n (%)] 122 (43.88) 39 (39.00) 0.83 | 0.083
Glomerular filtration rate (mL/min) 88.18+7.48 92.43+8.49 9.201 | 0.051
Total serum bilirubin (umol/L) 14.51%1.27 10.26x1.40 3.319 | 0.008
Apolipoprotein A (g/L) 1.53+0.16 1.22+0.22 9.203 | 0.005
High-density lipoprotein cholesterol (mmol/L) 1.29+0.27 1.27+0.24 1.017 | 0.013
Low-density lipoprotein cholesterol (mmol/L) 2.71+0.68 2.29+0.56 1.943 | 0.022
Uric acid (umol/L) 324.77+90.1 1 316.04+74.27 5.228 | 0.006
Mean platelet volume (fL) 10.67+1.06 10.63+0.96 0.973 | 0.023
Total cholesterol (mmol/L) 1.26+0.74 1.06+0.38 0.512 | 0.043
Triglyceride (mmol/L) 1.02+0.35 1.08+037 1.118 | 0.012
CT fractional flow reserve value
>0.80 26 (9.35) 86 (86.00) 47.03 | 0.003
<0.80 252 (90.65) 14 (14.00)

Table 2 Correlation Between Risk Factors and CT-FFR Value

Variables r P

Low-density lipoprotein cholesterol (mmol/L) | —0.65 | 0.012

Uric acid (umol/L) —0.48 | 0.027
Total cholesterol (mmol/L) —0.35 | 0.022
Triglyceride (mmol/L) —0.73 | 0.031
Total serum bilirubin (umol/L) 0.27 | 0.043
Apolipoprotein A (g/L) —0.30 | 0.010

High-density lipoprotein cholesterol (mmol/L) | 0.37 | 0.009

Mean platelet volume (fL) 0.002 | 0.732

diagnosis, rehabilitation and treatment, especially in patients with cardiovascular diseases.'*'> Studies have shown that
mobile technology-based solutions have a good therapeutic effect on such diseases.'®!” For example, FFRcr technology
can reduce the threshold of green, safe and accurate screening (stenosis), reduce unnecessary invasive interventional

examination and avoid missed diagnosis and treatment of some patients, thus promoting the development of hierarchical
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Figure 3 The correlation between risk factors and the degree of coronary artery stenosis.

diagnosis and treatment. At the same time, it can predict the curative effect of surgery and expand the application range
of coronary function technology."?

In this study, logistic multiple correlation analysis revealed that LDL-C, uric acid, TC, triglycerides, serum total BIL
and apoA are risk factors for coronary stenosis. The above results suggest that many risk factors are closely related to the
occurrence and development of CHD. Deng et al'® found a significant causal relationship between LDL-C, uric acid and
CHD, which is consistent with the results of the present study. Shaya et al' identified LDL-C as an independent risk
factor for CHD events. Based on the quantification of CHD, the present study further illustrates LDL-C relationship with
the occurrence and development of coronary atherosclerosis, which has been confirmed by existing research. Clinical
studies on FFRc1 have confirmed that FFRct has good diagnostic efficacy for CAD, with a sensitivity and specificity of
more than 80%.2° However, there is no complete FFRcr database study in China, and there are few related clinical
studies. In this study, there was a positive correlation between HDL-C and FFRct values. This is consistent with the
findings of Wang et al.”!

Table 3 Multiple Logistic Regression Analysis Between Risk Factors and CT-FFR Value

Variables Partial Regression Standard OR value 95% ClI p value
Coefficient (B) Error (SE)
Low-density lipoprotein cholesterol (mmol/L) 0.656 0.200 1.643 1.031-1.828 0.010
Uric acid (umol/L) 0.442 0.315 1.607 1.419-2.031 0.018
Total cholesterol (mmol/L) 0.775 0.227 2.128 1.876-2.510 0.023
Triglyceride (mmol/L) 0.742 0.241 1.509 1.122—-1.831 0.017
Serum total bilirubin (umol/L) 0.437 0.347 1.626 1.419-1.956 0.034
Apolipoprotein A (g/L) 0.431 0.254 2.730 2.513-3.210 0.008
High-density lipoprotein cholesterol (mmol/L) 0.509 0.219 0.690 0.587-0.926 0.013
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Numerous studies®*** have shown that different risk factors play different roles in coronary atherosclerosis. Research
has also found that obesity, a family history of CHD and vitamin D supplementation are closely associated with this
disease.”*2® Messina et al*’ reported a link between serum cholesterol levels and the incidence of CHD. When serum
cholesterol increases, blood viscosity also increases, leading to slow blood flow. In addition, TC tends to adhere to
damaged vessel walls and accelerate thrombosis. Lakshmanan et al** explored the mechanisms involved in athero-
sclerosis and found that the condition was negatively associated with brachial artery flow-mediated dilatation, a surrogate
marker of systemic endothelial dysfunction. Therefore, the clinical risk of CHD can be evaluated by detecting the above
indicators.

In the present study, the correlation between the above risk factors and the severity of CHD was analysed, and the
causal relationship between each risk factor and coronary atherosclerosis was considered. The degree of coronary
artery stenosis was negatively correlated with serum total BIL, apoA, uric acid, TC, triglycerides and LDL-C and
positively correlated with HDL-C. Li et al*® found a mutually reinforcing relationship between LDL-C and high uric
acid levels, with the latter promoting LDL-C oxidation and lipid peroxidation. As the uric acid level increases, oxygen
free radicals also increase, which promotes and participates in the inflammatory response and induces platelet
aggregation, ultimately leading to thrombosis.”’ Zhang et al’® showed that the peroxidation of LDL-C led to
a decrease in vascular endothelial antioxidant capacity, vascular endothelial dysfunction and the formation and
development of atherosclerosis. Therefore, in the prevention and treatment of CHD, LDL-C and uric acid are worthy
of attention.

Yoshida H et al*' believe that for elderly patients with CHD, maintaining LDL-C levels can significantly reduce the
incidence of cardiovascular adverse events and delay the progression of the disease. When the levels of LDL-C, apoA,
TC and triglycerides in serum are low, HDL-C also decreases by varying degrees;* these results are different from the
results of the present study. This may be because the present study included fewer patients and did not divide them into
different age groups for analysis. Another study on the correlation between HDL-C, LDL-C and CHD showed that high
levels of serum HDL-C can reduce the risk of CHD caused by LDL-C.*® This is consistent with the results of the present
study. In addition, a cross-sectional study of patients with acute coronary syndromes in northern Iran found that female
patients were significantly older and had a higher mortality rate than their male counterparts, suggesting that gender may
also be an influential factor.**

This study has some limitations. First, the sample size is small, and there may be some bias in the extrapolation of the
results. In future research, we will further expand the sample size and conduct more in-depth research. Second, the
evaluation indices used in the analysis were single and relatively simple. In future research, we will select more suitable
evaluation indices, such as white blood cell count and platelet distribution width — which can be added to haematological
factors — and inflammatory indices, such as the neutrophil-to-lymphocyte ratio and the levels of hypersensitive C-reactive
protein. Third, bias may have emerged due to the age differences within the patient groups, potentially affecting the
nature of coronary artery lesions and thus the results of the corresponding study. Further studies need to control for
factors such as age, sex and the nature of coronary artery lesions to reduce study bias. Finally, the present study failed to
follow up on the patients’ survival. Hence, future studies should further explore the predictive value of related factors for
patients with coronary artery stenosis.

Conclusion
Triglycerides, LDL-C, uric acid, TC, serum total BIL and apoA are risk factors for coronary stenosis. They should be
closely monitored and receive active intervention in clinical practice. The results of this study have a certain reference

value for the clinical treatment and prognosis of coronary artery disease.

Data Sharing Statement
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International Journal of General Medicine 2024:17 htps: 4613
Dove:


https://www.dovepress.com
https://www.dovepress.com

Wu et al Dove

Ethics Approval and Consent to Participate

This study was conducted in accordance with the Declaration of Helsinki and approved by the ethics committee of

Central War Zone General Hospital of Wuhan. Informed consent was signed by all participants in this study.

Consent for Publication
Participants consented to have their images published.

Funding

There is no funding to report.

Disclosure
All of the authors had no any personal, financial, commercial, or academic conflicts of interest separately.

References

—_

® =N

15.
16.

20.

21.

22.

23.

. Katta N, Loethen T, Lavie CJ, et al. Obesity and coronary heart disease: epidemiology, pathology, and coronary artery imaging. Curr Probl Cardiol.

2021;46(3):100655. doi:10.1016/j.cpcardiol.2020.100655

. Bai MF, Wang X. Risk factors associated with coronary heart disease in women: a systematic review. Herz. 2020;45(Suppl 1):52-57. doi:10.1007/

s00059-019-4835-2

. Cybulska B, Klosiewicz-Latoszek L. Landmark studies in coronary heart disease epidemiology. The Framingham Heart Study after 70 years and

the seven countries study after 60 years. Kardiol Pol. 2019;77(2):173—180. doi:10.5603/KP.a2019.0017

Sardu C, Massetti M, Testa N, et al. Effects of sodium-glucose transporter 2 inhibitors (SGLT2-I) in patients with ischemic heart disease (IHD)
treated by coronary artery bypass grafting via MiECC: inflammatory burden, and clinical outcomes at 5 years of follow-up. Front Pharmacol.
2021;12:777083. doi:10.3389/fphar.2021.777083

Mone P, Gambardella J, Minicucci F, et al. Hyperglycemia drives stent restenosis in STEMI patients. Diabetes Care. 2021;44(11):¢192—193.
PMID: 34531311; PMCID: PMC8546275. doi:10.2337/dc21-0939

Wilson S, Mone P, Kansakar U, et al. Diabetes and restenosis. Cardiovasc Diabetol. 2022;21(1):23. doi:10.1186/512933-022-01460-5

Marx N. Koronare Herzkrankheit [Coronary heart disease]. Dtsch Med Wochenschr. 2021;146(16):1021. doi:10.1055/a-1220-8144

Wang L, He X. The relationship between the carotid and coronary artery stenosis: a study based on angiography. Neurol Res. 2019;41(8):722-727.
doi:10.1080/01616412.2019.1609165

. Linde JJ, Kelbak H, Hansen TF, et al. Coronary CT angiography in patients with non-ST-segment elevation acute coronary syndrome. J Am Coll

Cardiol. 2020;75(5):453-463. doi:10.1016/j.jacc.2019.12.012

.Yang X, Li Y, Sun L, et al. NaoXinTong enhances atorvastatin-induced plaque stability while ameliorating atorvastatin-induced hepatic

inflammation. J Cardiovasc Pharmacol. 2017;69(1):55-64. doi:10.1097/FJC.0000000000000441

. Choi AD. CT-FFR: real-world questions, and the new CAD imaging triple aim. JACC Cardiovasc Imaging. 2023;16(8):1066—-1068. doi:10.1016/].

jemg.2023.03.020

. Khav N, Thdayhid AR, Ko B. CT-derived fractional flow reserve (CT-FFR) in the evaluation of coronary artery disease. Heart Lung Circ. 2020;29

(11):1621-1632. doi:10.1016/j.h1c.2020.05.099

. Zeng H, Guo C, Yang Y, et al. Intracoronary ultrasound imaging combined with traditional Chinese medicine nursing applied in the treatment of

coronary heart disease patients with phlegm and blood stasis syndrome. Contrast Media Mol Imaging. 2022;2022:2820851. doi:10.1155/2022/
2820851

. Wang B, Li Y, Han YL. Guideline for diagnosis and treatment of stable coronary artery disease. Chin J Cardiol. 2018;46(09):680—694. doi:10.3760/

cma.j.issn.0253-3758.2018.09.004

Settecase F, Rayz VL. Advanced vascular imaging techniques. Handb Clin Neurol. 2021;176:81-105. doi:10.1016/B978-0-444-64034-5.00016-X
Hayiroglu M, Cinier G, Pay L, et al. The relation between average 1-year home blood pressure and the change in pro-BNP and left ventricle mass
index. Blood Press Monit. 2022;27(5):327-333. doi:10.1097/MBP.0000000000000611

. Tekkesin Al, Hayiroglu Mi, Cinier G, et al. Lifestyle intervention using mobile technology and smart devices in patients with high cardiovascular

risk: a pragmatic randomised clinical trial. Atherosclerosis. 2021;319:21-27. doi:10.1016/j.atherosclerosis.2020.12.020

. Deng XL, Yi HW, Xiao J, et al. Serum uric acid: a risk factor for right ventricular dysfunction and prognosis in heart failure with preserved ejection

fraction. Front Endocrinol. 2023;14:1143458. doi:10.3389/fendo.2023.1143458

. Shaya GE, Leucker TM, Jones SR, et al. Coronary heart disease risk: low-density lipoprotein and beyond. Trends Cardiovasc Med. 2022;32

(4):181-194. doi:10.1016/j.tcm.2021.04.002

Schwartz FR, Koweek LM, Nergaard BL. Current evidence in cardiothoracic imaging: computed tomography-derived fractional flow reserve in
stable chest pain. J Thorac Imaging. 2019;34(1):12—17. PMID: 30376481. doi:10.1097/RT1.0000000000000369

Lin W, Ran C, Pei B, et al. Prediction of non-invasive blood flow reserve score < 0.8 based on coronary CT angiography in patients with coronary
artery stenosis using clinical imaging models. Chin J Interv Imaging Ther. 2023;20(10):610-614. doi:10.13929/j.issn.1672-8475.2023.10.009
Lakshmanan S, Shekar C, Kinninger A, et al. Association of flow mediated vasodilation and burden of subclinical atherosclerosis by coronary CTA.
Atherosclerosis. 2020;302:15-19. doi:10.1016/j.atherosclerosis.2020.04.009

Hitter R, Orlev A, Amsalem I, et al. The added value of a high CT coronary artery calcium score in the management of patients presenting with
acute chest pain vs. stable chest pain. J Cardiovasc Dev Dis. 2022;9(11):390. doi:10.3390/jcdd9110390

4614 e International Journal of General Medicine 2024:17

Dove!


https://doi.org/10.1016/j.cpcardiol.2020.100655
https://doi.org/10.1007/s00059-019-4835-2
https://doi.org/10.1007/s00059-019-4835-2
https://doi.org/10.5603/KP.a2019.0017
https://doi.org/10.3389/fphar.2021.777083
https://doi.org/10.2337/dc21-0939
https://doi.org/10.1186/s12933-022-01460-5
https://doi.org/10.1055/a-1220-8144
https://doi.org/10.1080/01616412.2019.1609165
https://doi.org/10.1016/j.jacc.2019.12.012
https://doi.org/10.1097/FJC.0000000000000441
https://doi.org/10.1016/j.jcmg.2023.03.020
https://doi.org/10.1016/j.jcmg.2023.03.020
https://doi.org/10.1016/j.hlc.2020.05.099
https://doi.org/10.1155/2022/2820851
https://doi.org/10.1155/2022/2820851
https://doi.org/10.3760/cma.j.issn.0253-3758.2018.09.004
https://doi.org/10.3760/cma.j.issn.0253-3758.2018.09.004
https://doi.org/10.1016/B978-0-444-64034-5.00016-X
https://doi.org/10.1097/MBP.0000000000000611
https://doi.org/10.1016/j.atherosclerosis.2020.12.020
https://doi.org/10.3389/fendo.2023.1143458
https://doi.org/10.1016/j.tcm.2021.04.002
https://doi.org/10.1097/RTI.0000000000000369
https://doi.org/10.13929/j.issn.1672-8475.2023.10.009
https://doi.org/10.1016/j.atherosclerosis.2020.04.009
https://doi.org/10.3390/jcdd9110390
https://www.dovepress.com
https://www.dovepress.com

Dove Wu et al

24.

25.

26.

217.

28.

29.

30.

31.

32.

33.

34.

De Bosscher R, Dausin C, Claus P, et al. Lifelong endurance exercise and its relation with coronary atherosclerosis. Eur Heart J. 2023;44
(26):2388-2399. doi:10.1093/eurheartj/echad152

Lind L, Markstad H, Ahlstrtom H, et al. Obesity is associated with coronary artery stenosis independently of metabolic risk factors: the
population-based SCAPIS study. Atherosclerosis. 2022;362:1-10. doi:10.1016/j.atherosclerosis.2022.10.007

Feuchtner G, Suppersberger S, Langer C, et al. The effect of vitamin D on coronary atherosclerosis: a propensity score matched case-control
coronary CTA study. J Cardiovasc Dev Dis. 2021;8(8):85. doi:10.3390/jcdd8080085

Messina M, Shearer G, Petersen K. Soybean oil lowers circulating cholesterol levels and coronary heart disease risk, and has no effect on markers
of inflammation and oxidation. Nutrition. 2021;89:111343. doi:10.1016/j.nut.2021.111343

Li J, Guasch-Ferré M, Chung W, et al. The Mediterranean diet, plasma metabolome, and cardiovascular disease risk. Eur Heart J. 2020;41
(28):2645-2656. doi:10.1093/eurheartj/ehaa209

Sharma S, Parry-Williams G, Gati S. The metabolic signature: an emerging paradigm in cardiovascular nutritional health research? Eur Heart J.
2020;41(28):2657-2659. doi:10.1093/eurheartj/ehaa260

Zhang Y, Pletcher MJ, Vittinghoff E, et al. Association between cumulative low-density lipoprotein cholesterol exposure during young adulthood
and middle age and risk of cardiovascular events. JAMA Cardiol. 2021;6(12):1406—1413. doi:10.1001/jamacardio.2021.3508

Yoshida H, Ito K, Manita D, et al. Clinical significance of intermediate-density lipoprotein cholesterol determination as a predictor for coronary
heart disease risk in middle-aged men. Front Cardiovasc Med. 2021;8:756057. doi:10.3389/fcvm.2021.756057

Muscella A, Stefano E, Marsigliante S. The effects of exercise training on lipid metabolism and coronary heart disease. Am J Physiol Heart Circ
Physiol. 2020;319(1):H76-HS88. doi:10.1152/ajpheart.00708.2019

Makover ME, Shapiro MD, Toth PP. There is urgent need to treat atherosclerotic cardiovascular disease risk earlier, more intensively, and with
greater precision: a review of current practice and recommendations for improved effectiveness. Am J Prev Cardiol. 2022;12:100371. doi:10.1016/j.
ajpc.2022.100371

Najafi MN, Moghaddam AA, Hosseini ZS, Khadem-Rezaiyan M. Acute coronary syndrome in Mashhad, Northeastern of Iran: report of a decade.
Multidiscip Cardiovasc Ann. 2022;13(2):115916. doi:10.5812/mca-115916

International Journal of General Medicine Dove

Publish your work in this journal

The International Journal of General Medicine is an international, peer-reviewed open-access journal that focuses on general and internal
medicine, pathogenesis, epidemiology, diagnosis, monitoring and treatment protocols. The journal is characterized by the rapid reporting of
reviews, original research and clinical studies across all disease areas. The manuscript management system is completely online and includes a
very quick and fair peer-review system, which is all easy to use. Visit http://www.dovepress.com/testimonials.php to read real quotes from
published authors.

Submit your manuscript here: https://www.dovepress.com/international-journal-of-general-medicine-journal

International Journal of General Medicine 2024:17 v in g Dove 4615


https://doi.org/10.1093/eurheartj/ehad152
https://doi.org/10.1016/j.atherosclerosis.2022.10.007
https://doi.org/10.3390/jcdd8080085
https://doi.org/10.1016/j.nut.2021.111343
https://doi.org/10.1093/eurheartj/ehaa209
https://doi.org/10.1093/eurheartj/ehaa260
https://doi.org/10.1001/jamacardio.2021.3508
https://doi.org/10.3389/fcvm.2021.756057
https://doi.org/10.1152/ajpheart.00708.2019
https://doi.org/10.1016/j.ajpc.2022.100371
https://doi.org/10.1016/j.ajpc.2022.100371
https://doi.org/10.5812/mca-115916
https://www.dovepress.com
http://www.dovepress.com/testimonials.php
https://www.facebook.com/DoveMedicalPress/
https://twitter.com/dovepress
https://www.linkedin.com/company/dove-medical-press
https://www.youtube.com/user/dovepress
https://www.dovepress.com
https://www.dovepress.com

	Introduction
	Information and Methodology
	Research Participants
	Research Methods
	Coronary Computed Tomography Angiography Imaging Methods and Post-Processing
	Computed Tomography Fractional Flow Reserve Analysis
	Determination of Risk Factor Indicators

	Statistical Analysis

	Results
	Comparison of General Clinical Data
	Correlation Analysis Between Risk Factors and Computed Tomography Fractional Flow Reserve Values
	Multiple Analyses of Coronary Heart Disease

	Discussion
	Conclusion
	Data Sharing Statement
	Ethics Approval and Consent to Participate
	Consent for Publication
	Funding
	Disclosure

