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ABSTRACT
A blockage or cessation of blood flow to our heart muscle is 
a sign of Coronary Heart Disease (CHD), which is caused by 
an accumulation of fatty substances in the coronary arteries 
known as atheroma. The principal blood channels that deliver 
blood to the heart are known as coronary arteries. In this paper, 
the possible application of deep learning technique is explored 
for the detection of Coronary Heart Disease. In this study, the 
methodology includes infrastructure creation for the detection 
of CHD using supervised and unsupervised learning. The result 
shows the proceeding to manage the data set and process the 
data there, user input is appropriately gathered. The embedded 
system that conducts data translation is linked to the controller 
sensor, which regulates the CHD pulse system. The study con-
cludes that the diagnostic accuracy of the deep learning model 
using Decision Tree (DT) and Naive Bayes (NB) Classification is 
effective and error-free. DT and NB Classification is an effective 
way of detecting CHD by the deep learning model. The future 
potential of this paper is the development of models for heart 
disease diagnoses in patients around the world. 
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1. INTRODUCTION
The most important organ is the heart, which 

pumps blood to every other part of the body. The head 
and other systems will cease working if the circulation 
isn’t working correctly, which causes the individual to 
pass within a few moments. The proper functioning 
of the heart is so essential, and heart diseases have be-
come one of the major causes of death worldwide. A 
blockage or stoppage of the blood flow to your heart 
muscle is a symptom of coronary heart disease (CHD), 
which is brought on by an accumulation of fatty sub-
stances called atheroma in the coronary arteries [1].

Coronary arteries are the major blood channels 
that provide blood to the heart. If our heart muscles 
contract as a consequence of an accumulation of ath-
eroma, the blood supply to the muscle fibers will be 
limited. This might cause angina chest symptoms, and 
a blocked coronary artery could cause a heart attack 
[2]–[4]. According to the “World Health Organization 
(WHO) ”, 18.9 million people worldwide die from 
heart-related disorders each year, accounting for 42% 
of all fatalities. Heart-related illnesses have also taken 
over as the leading cause of death in India [5], [6]. 

Congenital, coronary, and rheumatic heart illness-
es are only a few of the numerous forms of heart dis-
ease that fall under the general phrase heart disease. 
The most prevalent of these ailments is coronary heart 
disease, which contributed to almost 43, 56, 789 heart 
attacks in America in 2019.An American is thought 
to have a heart attack every 60 seconds or thereabouts 
as a result, spending on heart disease has increased to 
almost $349 billion each year in the United States (US) 
alone The “American Heart Association” also predicts 
a doubling of heart disease-related medical expenses 
by 2025 [7]–[9]. 

Atherosclerosis, the long-term development of 
plaque in a patient’s arteries brought on by an increase 
in plasma levels of “Low-Density Lipoprotein (LDL)” 
cholesterol, causes coronary heart disease. The pa-
tient’s coronary arteries gradually become smaller as 
plaque builds up on their walls. This, therefore, causes 
less blood to reach the heart’s muscles, which causes 
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the heart to beat less rapidly. The chance of a myo-
cardial infarction, also known as nothing more than 
a myocardial infarction, increases after the artery is 
partly or occluded [10]–[12].

Heart-related conditions are serious in people 
and may even be fatal and too many individuals 
lose their lives to cardiac issues each year. It is very 
difficult to diagnose and treat heart issues when 
current equipment and doctors are not accessible. 
Common signs of a heart problem include high 
blood pressure, pain, hypertension, asystole, and 
others. The most common symptoms are discom-
fort, breathlessness, and chest pain. Heart disease 
may be brought on by several things, such as aber-
rant birth conditions, elevated vital signs, diabetes, 
smoking, drugs, and alcohol. Data processing, ma-
chine learning, deep learning, and other automated 
techniques are now available for identifying intesti-
nal disorders [13]–[15]. 

In this research, the author train the datasets us-
ing deep learning repositories, and this system makes 
use of a collection of data about cardiac conditions. 
The leading goal of this instruction is to estimate, in 
terms of a percentage, the likelihood that afflicted in-
dividuals would develop cardiovascular disease. Typ-
ically, data processing classification methods are used 
to do this. The whole set of data is divided into two 
categories using a classification technique: yes and 
no. Machine learning sorting methods like “Decision 
Tree (DT) and Naive Bayes (NB) ” Classification will 
be used to train the dataset [16], [17]. They may in-
crease the precision of classification approaches and 
aid in the execution of both classification and predic-
tion models, which are carried out using the Python 
programming language. The heart prediction system 
may be used by medical professionals to enhance ser-
vice quality by using data mining expertise to give a 
method for identifying hidden patterns in the data 
[18]–[20]. 

In this paper, the possible application of deep learn-
ing technique in reference to Coronary Heart Disease 
(CHD) detection such as DT and NB Classification, as 
plaque amasses on the walls of the coronary arteries, 
the patient’s arteries progressively become smaller. As 
a result, the heart’s muscles get less blood, which re-
sults in a slower heartbeat. After the artery is partially 
or completely blocked, the likelihood of a myocardial 
infarction, commonly known as nothing more than a 
myocardial infarction, rises. 

2. LITERATURE REVIEW
Liang et al. in their study embellish that the num-

ber of illnesses has been rising ever since the “World 
Health Organization (WHO) declared coronavirus 
disease 2019 (COVID-19) a worldwide pandemic on 
March 11, 2020”. In this paper, the author applied a 
methodology in which they stated that meta-analysis 
was conducted to look at the COVID-19 prognosis in 
individuals with coronary heart disease. The results 
show that to gather the literature on coronary heart 
disease and “COVID-19”, searches were made in the 
databases of Pubmed, Embase, and the Cochrane Li-
brary. State version 16.2 was used for the meta-analy-
sis, and the retrieval period was from the beginning to 
November 20, 2020.The author concludes that from 
50 trials, a total of 29, 148 patients were enrolled. Ac-
cording to the meta-analysis, COVID-19’s poor prog-
nosis was linked to coronary heart disease [21]. 

Arenas et al. in their study disclose that oxidative 
strain may be a major factor in the enlargement and 
preservation of cardiovascular illnesses. In this paper, 
the author applied a methodology in which they stat-
ed that unknown regardless of whether ceruloplasmin 
functions as a causative mediator or a passive indica-
tion of inflammation. The author searched the two 
most frequently used electronic directories to analyze 
the most recent evaluations using randomized trials 
in the general adult population to better comprehend 
how the risk of cardiovascular illness is affected by ce-
ruloplasmin plasma concentrations, with a focus on 
coronary heart disease. The results show that utilizing 
standards established by the Preventive Services Task 
Force, each research was evaluated for quality. The au-
thor concludes that the majority of the 22 qualifying 
papers that were examined suggest a direct connection 
between higher ceruloplasmin levels and the preva-
lence of the cardiovascular disease [22]. 

Shorewala and Vardhan in their study embellish 
that early identification of heart disease is essential 
since it is one of the main reasons for humanity’s 
global. Today, biomedical care, healthcare, and illness 
prediction actively employ emerging technologies like 
machine learning and deep learning. In this paper, the 
author applied a methodology in which they stated that 
this study focuses on the risk factor-based assessment 
of coronary heart disease (CHD). The results show 
the effectiveness of prediction methods like K-Nearest 
Neighbors, Ordinal Logistic Categorization, and Na-
ive Bayes is assessed using measures like accuracy, re-
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call, and ROC curves. The author concludes that these 
fundamental classifiers are contrasted with ensemble 
modeling methods like stacking, boosting, and bag-
ging. To ascertain how ensemble approaches may be 
utilized to increase coronary heart disease prediction 
accuracy, a comparative analytical approach was ap-
plied [23]. 

Liu et al. in their study embellish that this review 
focuses on current research evaluating the connection 
between coronary heart disease and gut flora. In this 
paper, the author applied a methodology in which they 
stated that additionally, upcoming treatments that aim 
to alter the gut microbiota to lower CHD risk. Recent 
Findings Different gut microbiotas have been found 
in persons with coronary heart disease. The findings 
indicate a connection between coronary heart disease 
and the gut microbiome risk factors including obesi-
ty, hyperglycemia, atherosclerosis, and hypertension. 
Through its metabolites, the gut microbiota mediates 
fundamental metabolic processes, including oxidative 
stress, inflammatory responses, cholesterol metabo-
lism, and uric acid metabolism. The author concludes 
that these activities may result in the formation of 
cholesterol and sudden cardiac death. Research is be-
ing done to possibly prevent and cure coronary heart 
disease by altering the gut microbiota, adding probi-
otics, and fecal donation. Coronary heart disease and 
microbiomes are causally related [24]. 

Saadatagah et al. in their study embellish that al-
though hypertriglyceridemia and coronary cardiovas-
cular disease risk are linked, this connection is often as-
cribed to coexisting metabolic disorders. In this paper, 
the author applied a methodology in which they stated 
that in a population-based environment, we looked at 
the cardiovascular risk associated with essentially iso-
lated hypertriglyceridemia. The results show we also 
found controllers with serum levels below 180 mg/dL 
who were age- and sex-matched. After removing those 
with concurrent high triglycerides, a subsequent cause 
of prediabetes, age 20 years, or an empty record, there 
were 7629 people with increased triglyceride levels; of 
these, 876 patients developed. The author concludes 
that adults had a sex- and age-adjusted occurrence of 
0.98%; 70% had the diagnosis, 65% were using a “lip-
id-lowering drug for primary prevention, and 76.1% 
had a triglyceride” level below 650 mg/dL [25]. 

Du et al. in their study embellish that coronary 
heart disease and human cytomegalovirus (HCMV) 
infection are intimately related to the first to identify 

a link between HCMV infection and atherosclerosis 
(AS) in 1989.In this paper, the author applied a meth-
odology in which they stated that subsequently, sev-
eral research on the development of AS requires HC-
MV-infected endothelium cells, as shown by serum 
epidemiology and molecular biology. The findings 
indicate that it is vital and significant to analyse recent 
studies on the connections between “HCMV infection 
and coronary heart disease given that HCMV patients 
are often susceptible to coronary heart disease and giv-
en the ageing population”. The author concludes that 
there are still many questions that need to be inves-
tigated and answered, and further research is needed 
to determine how HCMV infection contributes to AS 
development. For instance, it is important to know if 
HCMV encourages the establishment of cardiovascu-
lar AS and whether intrinsic causes cause blood vessel 
AS after viruses [26]. 

Zhang et al. in their study embellish that a basic 
cardiac rehabilitation strategy may include psycho-
logical intervention because Coronary heart disease 
affects people physically and psychologically. The au-
thor of this report used a technique in which they said 
that the goal of the study was to determine how psy-
chological intervention would affect the bad psycho-
logical state of patients with coronary heart disease. 
The findings demonstrate where to look for relevant 
research and full-text publications comparing psy-
chological treatment against conventional therapy for 
individuals with coronary heart disease. Several data-
bases including Research gate, Ebscohost, Science di-
rect, and Cochrane Library were searched. The author 
concludes that the Research Organization, was used 
as the Review Manager to calculate the impact of the 
findings on the chosen paper [27]. 

Joshi et al. in their study embellish that increased 
levels of low-density lipoprotein cholesterol are a car-
diovascular disease risk issue. In this paper, the author 
applied a methodology in which they stated that the ef-
fects of total triglycerides and the many incentivize of 
lipoproteins that include hepatocytes are unclear. The 
results show Nuclear magnetic resonance was used to 
quantify 18 oxidized cholesterol leukocyte sub-frac-
tions, and relationships with cardiovascular disease and 
stroke were investigated. The author concludes that 23, 
123 patients from the three cohorts who were at base-
line free of CHD and stroke had access to triglycer-
ide-containing sub-fraction measurements. The odds 
ratio per additional error margin in the cognizant was 
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used to evaluate the relationship of each sub-fraction of 
stroke and CHD using a multi-linear model [28]. 

Lawson et al. in their study disclose that Athero-
sclerotic coronary heart disease is thought to be trig-
gered by a grouping of infant and adult illnesses, and 
excessive food intake, especially of foods with a West-
ern flavour. In this paper, the author applied a meth-
odology in which they stated that we have reviewed 
the connection between childhood illnesses, diet, and 
atherosclerosis to explore this idea. Results show Re-
search has consistently shown links between infections 
contracted as children and adult cases of “atheroscle-
rotic coronary heart disease; there is a link between in-
creased body weight, a sign” of overeating, and There 
are signs that a combination of rising infection rates 
and poor “hunter-gather”-style feeding practices has 
a relatively low prevalence of atherosclerotic heart dis-
ease and cardiovascular disease. The author concludes 
that it doesn’t seem like infections cause atherosclero-
sis on their own. It seems that for atheroma to develop, 
both nourishment and infections must be present [29]. 

Nuraeni et al. in their study concluded that a key 
indicator of individuals with coronary heart disease’s 
quality of life is depression therefore, it is crucial to 
investigate the causes of depression. In this paper, the 
author applied a methodology in which they stated that 
one of the elements influencing depression is thought 
to be illness cognition. The results show, however, lit-
tle research has been done on the connection between 
sicknesses in various Indonesian patients, cognition 
and the prevalence of depression were studied. The 
purpose of this research was to look at the link between 
depression in individuals with coronary heart disease 
and three components of ill cognition: acceptance, per-
ceived advantages, and helplessness. According to the 
author’s analysis, the convenience sample for this study, 
which employed a correlational research method, con-
sisted of 201 patients getting treatment at a university in 
West Java, Indonesia approach. The mean, median, fre-
quency and percentage, and Spearman rank were used 
to examine the data [30]. 

In this paper, the an application of deep learning 
technique is utilized for better understanding and to 
study the impact of ceruloplasmin serum creatinine 
upon the risk of coronary artery disease, with special 
attention to coronary artery disease, in this study two 
most popular electronic directories were searched and 
analyzed the most notable examinations using ran-
domized trials inside this general adult population. 

3. METHODOLOGY

3.1. Design: 
In this paper, the author designed a methodolo-

gy in which the detection of Coronary Heart Disease 
has occurred through the use of Deep learning. In 
this research, the author prepares an infrastructure in 
which the user input is taken effectively then this seg-
ment goes to the data set management after which the 
processing of data occurs in it. The controller sensor 
controls the CHD pulse system and captures that it is 
connected with the embedded system that performs 
the task of transforming the data. This infrastructure 
is based on the deep learning technique in which un-
supervised data is taken and then converts into super-
vised data learning. The supervised learning section 
is formally connected with the accuracy measurement 
cycle that detects the accuracy of the result from the 
previous one and the final result and the CHD is de-
tected. Figure 1 discloses the Infrastructure of CHD 
detection. 

3.2. Sample and Instruments: 
In this research, different types of tools and instru-

ments are used such as supervised and unsupervised 
learning, different type of data set, and the sensor is 
also used in this research for effective use with the 
help of the embedded system, supervised and unsu-
pervised learning is used effectively and the accuracy 
is measured. 

3.3. Data Collection: 
In this paper, the data is collected effectively the 

dataset will be trained using deep learning classifi-
cation techniques like Decision Tree (DT) and Naive 
Bayes (NB) Classification. They may help in the ex-
ecution of both classification and prediction models, 
which are carried out using the Python programming 
language, as well as improve the accuracy of classifi-
cation techniques. The heart prediction system offers 
a way for finding hidden patterns in data that may be 
utilized by medical practitioners to improve the quali-
ty of their services. Figure 2 discloses the classification 
of the training data set with deep learning. 

3.4. Data Analysis: 
The most important organ is the heart, which 

pumps blood to every other part of the body. The 
mind and other organs will cease working if the heart 
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isn’t working correctly, which causes the individual to 
pass away in a matter of minutes. In this research, all 
the data is collected and analyzed in an effective man-
ner such that the chances of error become less in it 
and there are lots of methods in the testing phase of 
the cycle and the controller effectively works with the 

deep learning segment that easily provides the effec-
tive result for the Coronary Heart Disease. 

4. RESULTS AND DISCUSSION
In this present research a techniques was devised 

for the identification of coronary heart disease via 

Figure 1: Organization of Infrastructure for CHD Detection. 

Figure 2: Classification of the training data set with deep learning. 
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the use of deep learning. In this study, the author 
sets up a framework in which user input is properly 
captured before moving on to managing the data set 
and processing the data there. The embedded system 
that operates translating the data is coupled with the 
controller sensor, which controls the CHD pulse sys-
tem. This infrastructure is built on the deep learning 
methodology, which turns unsupervised data into 
supervised data learning. The accuracy measure-
ment cycle that determines the consistency of the 
final result with the previous one and the CHD is 
technically linked with the supervised learning part. 
With the aid of an embedded system, supervised and 
unsupervised learning are employed efficiently in 
this study, and accuracy is tested. Various tools and 
instruments are used, including supervised and un-
supervised learning, various kinds of data sets, and 
the sensor. Figure 3 embellish the model serving pat-
tern in the CHD. 

The dataset will be trained using deep learning 
classification methods like DT and NB Classification 
in this paper since the data was effectively obtained. 
They could aid in the Python programming lan-
guage-based execution of classification and prediction 
models as well as enhance the precision of classifica-
tion procedures. The heart prediction system provides 
a mechanism for data analysts to uncover hidden pat-
terns that may be used by medical professionals to en-
hance their services. 

CONCLUSION
Coronary heart disease, which is brought on by an 

accumulation of Atheroma, or fatty substances in the 
coronary arteries, presents as a blockage or stoppage of 
blood circulation to the heart muscle. Coronary arter-
ies are the primary blood vessels that transport blood to 
the heart. Future study will look at further better ways 
for improving the diagnostic value of the deep learn-
ing model based on DT and NB Classification. DT and 
NB Classification is an excellent technique for deep 
learning models to identify CHD and improve mod-
el performance for heart disease diagnosis in patients 
all over the globe. Deep learning advancements such 
as machine learning algorithms, “convolutional neural 
networks, long short-term memory neural networks, 
deep brief networks based on restricted Boltzmann ma-
chines”, and deep auto-encoder may improve the accu-
racy of heart disease diagnosis for patients. The future 
potential of this paper is the development of the detec-
tion of CHD using deep learning and other methods. 

REFERENCES
1. J. Ye et al., “Effect of salivary antimicrobial factors 
on microbial composition of tongue coating in pa-
tients with coronary heart disease with phlegm-stasis 
syndrome,” World J. Tradit. Chinese Med., vol. 8, no. 1, 
p. 123, 2022, doi: 10.4103/wjtcm.wjtcm_34_21.
2. J. Wang, S. Yuan, J. Qi, Q. Zhang, and Z. Ji, “Advan-
tages and prospects of optical coherence tomography 

Deep Learning 
Algorithm

Decision Tree 

Naive Bayes 

Detection

Continuous Learning

Coronary Heart 
Disease 

Model
Serving

Results 
Detection

Figure 3: Embellish the model serving pattern in the CHD. 



Issue 26. February 2023 | Cardiometry | 381

bined with Western Medicine for Coronary Heart Dis-
ease: A Systematic Review and Meta-Analysis,” Am. J. 
Chin. Med., vol. 50, no. 01, pp. 133–159, Jan. 2022, doi: 
10.1142/S0192415X22500057.
12. W. Jiang et al., “The short-term effects and bur-
den of particle air pollution on hospitalization for cor-
onary heart disease: a time-stratified case-crossover 
study in Sichuan, China,” Environ. Heal., vol. 21, no. 
1, p. 19, Jan. 2022, doi: 10.1186/s12940-022-00832-4.
13. J.-M. Huan et al., “Predicting Coupled Herbs for 
the Treatment of Hypertension Complicated with 
Coronary Heart Disease in Real-World Data Based 
on a Complex Network and Machine Learning,” Ev-
idence-Based Complement. Altern. Med., vol. 2022, 
pp. 1–12, Jan. 2022, doi: 10.1155/2022/8285111.
14. M. Luo, Y. Hu, R. Bai, and Z. Xu, “Data Min-
ing-Based Analysis of Modern Chinese Medicine for 
the Treatment of Stable Angina Pectoris in Coronary 
Heart Disease,” J. Healthc. Eng., vol. 2022, pp. 1–6, 
Feb. 2022, doi: 10.1155/2022/3511974.
15. W. Peng, Y. Sun, and L. Zhang, “Construction of 
genetic classification model for coronary atherosclero-
sis heart disease using three machine learning meth-
ods,” BMC Cardiovasc. Disord., vol. 22, no. 1, p. 42, 
Feb. 2022, doi: 10.1186/s12872-022-02481-4.
16. K. Xu, H. Ji, and N. Hu, “Cardiovascular comor-
bidities in amyotrophic lateral sclerosis: A systemat-
ic review,” J. Clin. Neurosci., vol. 96, pp. 43–49, Feb. 
2022, doi: 10.1016/j.jocn.2021.12.021.
17. Ó. M. Peiró et al., “Performance of Coronary Angi-
ography in the Detection of Coronary Artery Disease 
in Patients with Systolic Left Ventricular Dysfunc-
tion and No Prior Ischemic Heart Disease,” J. Clin. 
Med., vol. 11, no. 4, p. 1097, Feb. 2022, doi: 10.3390/
jcm11041097.
18. K. Silventoinen et al., “Joint associations of depres-
sion, genetic susceptibility and the area of residence 
for coronary heart disease incidence,” J. Epidemiol. 
Community Health, vol. 76, no. 3, pp. 281–284, 2022, 
doi: 10.1136/jech-2021-216451.
19. J. P. Werba et al., “Long-term secondary cardiovas-
cular prevention programme in patients subjected to 
coronary artery bypass surgery,” Eur. J. Prev. Cardiol., 
vol. 29, no. 7, pp. 997–1004, May 2022, doi: 10.1093/
eurjpc/zwaa060.
20. L. Lv, X. Yuan, and L. Jiang, “Effects of compound 
Danshen dropping pills on adverse cardiovascular 
events and quality of life after percutaneous coronary 
intervention in patients with coronary heart disease,” 

in interventional therapy of coronary heart disease 
(Review),” Exp. Ther. Med., vol. 23, no. 4, p. 255, Feb. 
2022, doi: 10.3892/etm.2022.11180.
3. E. Zandkarimi, G. Moradi, and B. Mohsenpour, 
“The Prognostic Factors Affecting the Survival of 
Kurdistan Province COVID-19 Patients: A Cross-sec-
tional Study From February to May 2020,” Int. J. Heal. 
Policy Manag., vol. 11, no. 4, pp. 453–458, Aug. 2022, 
doi: 10.34172/ijhpm.2020.155.
4. L. Zhang et al., “Nonlaboratory-based risk as-
sessment model for coronary heart disease screening: 
Model development and validation,” Int. J. Med. In-
form., 2022, doi: 10.1016/j.ijmedinf.2022.104746.
5. B. Li, H. Ding, Z. Wang, Z. Liu, X. Cai, and H. 
Yang, “Research on the difference between patients 
with coronary heart disease and healthy controls by 
surface enhanced Raman spectroscopy,” Spectro-
chim. Acta Part A Mol. Biomol. Spectrosc., vol. 272, 
p. 120997, May 2022, doi: 10.1016/j.saa.2022.120997.
6. M. Ahmadi and B. Lanphear, “The impact of 
clinical and population strategies on coronary heart 
disease mortality: an assessment of Rose’s big idea,” 
BMC Public Health, vol. 22, no. 1, p. 14, Jan. 2022, doi: 
10.1186/s12889-021-12421-0.
7. C. Gagnon et al., “Performances on the Montreal 
Cognitive Assessment Along the Cardiovascular Disease 
Continuum,” Arch. Clin. Neuropsychol., vol. 37, no. 1, 
pp. 117–124, Jan. 2022, doi: 10.1093/arclin/acab029.
8. M. M. Kayumova, V. V. Gafarov, M. I. Bessonova, 
E. I. Gakova, A. A. Gakova, and E. V. Akimova, “Popu-
lation self-reported health parameters associated with 
the prevalence of coronary heart disease in an open 
population of a medium-urbanized city in Western Si-
beria: gender specifics,” Profil. meditsina, vol. 25, no. 
1, p. 35, 2022, doi: 10.17116/profmed20222501135.
9. T. Wang et al., “Efficacy and Safety Combined 
with Conventional and Western Medicine Treatments 
on Coronary Heart Disease Complicated with Heart 
Failure: a Systematic Review,” Chinese General Prac-
tice, vol. 25, no. 2. 2022. doi: 10.12114/j.issn.1007-
9572.2021.01.402.
10. J. Zhang, S. Lyu, and J. Ma, “Study on the relation-
ship between different exercise intervention and quali-
ty of life in patients with coronary heart disease during 
the prevalence of coronavirus disease (COVID-19),” 
Chinese J. Rehabil. Med., vol. 37, no. 2, pp. 176–182, 
2022, doi: 10.3969/j.issn.1001-1242.2022.02.006.
11. Y. Li, D. Li, X. Jin, S. Yang, R. Zhao, and M. Wu, 
“Efficacy and Safety of Shengmai Preparation Com-



382 | Cardiometry | Issue 26. February 2023

Medicine (Baltimore)., vol. 101, no. 8, p. e28994, Feb. 
2022, doi: 10.1097/MD.0000000000028994.
21. C. Liang, W. Zhang, S. Li, and G. Qin, “Coronary 
heart disease and COVID-19: A meta-analysis,” Med. 
Clin. (Barc)., vol. 156, no. 11, pp. 547–554, Jun. 2021, 
doi: 10.1016/j.medcli.2020.12.017.
22. A. P. Arenas de Larriva, L. Limia-Pérez, J. F. Al-
calá-Díaz, A. Alonso, J. López-Miranda, and J. Delga-
do-Lista, “Ceruloplasmin and Coronary Heart Dis-
ease—A Systematic Review,” Nutrients, vol. 12, no. 10, 
p. 3219, Oct. 2020, doi: 10.3390/nu12103219.
23. V. Shorewala, “Early detection of coronary heart 
disease using ensemble techniques,” Informatics Med. 
Unlocked, vol. 26, p. 100655, 2021, doi: 10.1016/j.
imu.2021.100655.
24. H. Liu, J. Zhuang, P. Tang, J. Li, X. Xiong, and H. 
Deng, “The Role of the Gut Microbiota in Coronary 
Heart Disease,” Curr. Atheroscler. Rep., vol. 22, no. 12, 
p. 77, Dec. 2020, doi: 10.1007/s11883-020-00892-2.
25. S. Saadatagah et al., “Coronary heart disease risk 
associated with primary isolated hypertriglyceridemia; 
a population-based study,” J. Am. Heart Assoc., vol. 10, 
no. 11, Jun. 2021, doi: 10.1161/JAHA.120.019343.

26. Y. Du, G. Zhang, and Z. Liu, “Human cytomegalo-
virus infection and coronary heart disease: a systemat-
ic review,” Virol. J., vol. 15, no. 1, p. 31, Dec. 2018, doi: 
10.1186/s12985-018-0937-3.
27. Y. Zhang, Y. Liang, H. Huang, and Y. Xu, “System-
atic review and meta-analysis of psychological inter-
vention on patients with coronary heart disease,” Ann. 
Palliat. Med., vol. 10, no. 8, pp. 8848–8857, Aug. 2021, 
doi: 10.21037/apm-21-1623.
28. R. Joshi et al., “Triglyceride-containing lipopro-
tein sub-fractions and risk of coronary heart disease 
and stroke: A prospective analysis in 11,560 adults,” 
Eur. J. Prev. Cardiol., vol. 27, no. 15, pp. 1617–1626, 
Oct. 2020, doi: 10.1177/2047487319899621.
29. J. S. Lawson and W. K. Glenn, “Infection and food 
combine to cause atherosclerotic coronary heart dis-
ease – Review and hypothesis,” IJC Hear. Vasc., vol. 35, 
p. 100807, Aug. 2021, doi: 10.1016/j.ijcha.2021.100807.
30. A. Nuraeni, A. Anna, A. Praptiwi, and D. Nurham-
syah, “Illness cognition and depression among patients 
with coronary heart disease,” Belitung Nurs. J., vol. 7, 
no. 4, pp. 304–310, 2021, doi: 10.33546/bnj.1540.


