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ABSTRACT 
 

According to the World Health Organization, many people suffer from heart disease and blockage 
of blood vessels, which are the most common diseases of death worldwide. The heart is one of the 
human body organs located between the lungs in the middle of the chest behind the sternum 
muscle. In this article, the authors decided to highlight the types of heart disease that affect 
humans and the signs and causes. This article outlined that these diseases are dangerous, and 
care should be taken to review the specialists early and take the appropriate treatment in order not 
to cause sudden death. 
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1. INTRODUCTION 
 
Today, the world suffers from the spread of 
diseases very seriously [1]. The disease is an 
abnormal condition that affects human effort, 
often associated with signs and symptoms and 

resulting from external causes such as infectious 
diseases such as COVID-19 or internal disorders 
such as heart failure [2-4]. A healthy heart is a 
powerful pump that circulates blood throughout 
our bodies [5][6]. It consists of four chambers: 
two atrium (left and right) and two ventricles             

Mini-review Article 
 



 
 
 
 

Mijwil et al.; JAMMR, 34(15): 26-36, 2022; Article no.JAMMR.86801 
 
 

 
27 

 

(left and right) [7-9]. Both atria contract 
simultaneously at first and help fill the chambers. 
The two chambers then contract simultaneously 
to send blood to the organs. A good heart muscle 
should be able to pump blood well and also be 
able to fill correctly. The heart pumps 5 litres of 
blood during rest per minute. This can be more 
than that and then double during the exercise 
[10][11]. Oxygen-poor blood from the body 
comes through the vena cava to the right heart. 
The right heart pumps blood through the lungs, 
where the blood absorbs, among other things, 
oxygen. Oxygenated blood is transported to the 
left heart through the pulmonary veins [12]. 
Through the left ventricle, the oxygen-rich blood 
is pumped to various organs of the body through 
the sizeable circulatory system. Many healthcare 
workers and physicians are forced to use artificial 
intelligence techniques to diagnose and analyse 
their patients' data due to the ability of these 
techniques to speed up decision-making and with 
high accuracy [13-20]. 
 
To understand heart diseases, it is essential to 
understand the structure of the heart first. The 
heart (the motor organ) [21][22], which is the 
most critical organ in the human body [23], 
weighs between 230 and 350 grams [24]. It is the 
principal organ in the circulatory system (see Fig. 
1.a). It is a vital organ [25], and its main task is to 
pump oxygen-carrying clean blood from the 
lungs to the body and to send the dirty blood 
from the body, whose oxygen has been used by 
the cells, to the lungs [26] [27]. In addition, it is a 
muscular pump the size of a fist that pumps 
blood around the body through the blood vessels 
[28], where it pumps from 5 to 7 litres per minute, 
which is approximately 7500 litres per day [29]. 
In general, the heart is a muscular organ [30], 
like all muscles, that constantly requires nutrients 
and oxygen to operate in its activities [31], which 
it gets from the blood. Besides, it is characterized 
by working without stopping and regulating the 
rhythm and beats in the human body. Actually, 
our body is made up of millions of cells that 
require oxygen and implications that provide 
energy, such as sugar and proteins, for their 
operation [32-34]. These implications are in the 
blood [35], and the cardiocirculatory system is in 
charge of distributing them throughout the body 
[36][37]. Moreover, the heart is a pump that has 
a primary role with its action movement that 
provides the vital force of blood and the materials 
it carries to circulate healthily through the arteries 
and veins. In each beat, the heart removes a 
quantity of blood towards the thickest artery 
(aorta) [38][39], and through subsequent 

branches that leave this artery, the blood will 
reach all parts of the body. When the heart 
delivers oxygen and nutrients (sugar and 
proteins), the body's cells are composed in the 
veins back to the heart again [40]. Fig. 1.b 
illustrates an interior view of the heart. The 
human heart includes four chambers: two atria 
and two ventricles [41]. Furthermore, the blood 
that returns to the heart through the veins enters 
through the right atrium [42]. The coronary 
arteries run all the way around the outer surface 
of the heart — forming a kind of crown and from 
it there are branches that carry blood to the 
entire heart muscle [43][44]. When the heart is 
functioning normally and healthily, all its four 
chambers work together in a continuous and 
coordinated manner to keep blood circulating 
throughout the body. There are two coronary 
arteries: left and right. In addition, the left 
coronary diverges into two primary branches: the 
anterior descending and the circumflex [45]. 
Thus, three large arteries will be created: right 
coronary, anterior descending and circumflex 
[46]. The oxygen necessities of the heart muscle 
are not always exact; however, when the body 
demands more energy, the heart reacts to this 
demand by increasing its work. This increase 
grows the oxygen necessities of the heart muscle 
itself, demands that are met by a more 
remarkable supply of blood through the coronary 
arteries. In fact, the human body requires oxygen 
continuously [47], mainly when performing 
physical exercises, work, or cases of stress. 
Thus, this is the role of the heart in supplying 
oxygen on a continuous basis to the body. 
 
The foremost contribution of this article is to 
provide an overview of heart disease and its 
types and what are the signs, symptoms and 
causes that lead to the emergence of this 
disease and what is its influence on human life. 
All information in this article is collected from 
articles published between 2016-2022. 
 
2. HEART DISEASES 
 
There are many types of heart diseases that 
influence human life and may lead to sudden 
death [48], where investigations and medical 
reports indicate that the most common causes of 
heart disease are narrowing or blockage of the 
coronary arteries, as well as blockage of the 
blood vessels that give the heart itself with blood 
[49]. In the United States of America [50-52], one 
person dies every 36 seconds from heart disease 
and blockage of blood vessels. About 659,000 
people die each year, and heart
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Fig. 1. (a) The circulatory system, (b) Interior view of the heart 
 
disease costs the United States of America about 
$363 billion annually from 2016-2017. The 
diseases are coronary artery disease, 
arrhythmia, heart valve disease, and heart 
failure. In the following, the details of these 
diseases are shortly addressed. 
 

2.1 Coronary Artery Disease 

 
Diseases caused by concerns that block the 
coronary (feeding the heart) vessels are named 
'coronary vessel disease' [53][54]. Some 
plaques, popularly called 'atherosclerosis' [55], 
can stop blood flow in these vessels. Chest pain 
is noticed with the obstruction of blood flow, 
which happens with fatigue quickly [56]. 
Complete occlusion of the vein yields a 'heart 
attack' [57], which is life-threatening and can 
result in demise. For this reason, when feeling 
pain in the whole chest, this pain must be 
checked, and the person may have coronary 
artery disease, especially when going up and 
downstairs. Moreover, anyone who suffers from 
chest pain should go to the physician! Because if 
patients with chest pain or a heart attack present 
to a health institution without wasting time, it is 
likely to detect and open these vessels directly. 
Also, heart muscle damage due to vascular 
obstruction can be stopped by intervention within 
the first six hours of patients who have had a 
heart attack [58]. Therefore, early diagnosis of 
coronary artery disease is critical [59]. If the 
patient has a heart attack because of neglected 
findings [60], severe damage to the heart muscle 
may happen even if he does not die. The main 
underlying cause of the disease is 
“atherosclerosis”, which is commonly known as 
arteriosclerosis [61]. The signs and symptoms of 
the disease are generally seen after the age of 

40 [62]. However, it can also be seen at an 
earlier age in people with a family history of 
coronary artery disease. Men have a more 
significant risk than women. Smoking is one of 
the most important risk factors for coronary artery 
disease. 
 

2.2 Arrhythmia Disease 
 
There are different types of disorders [63], and 
most of them are not harmful to human life. 
However, some cases may be life-threatening 
and require immediate healthcare intervention. 
These disturbances are often caused by damage 
or problems in the nerve transmission network 
within the heart that regulates the heartbeat [64]. 
The electrical activity in the heart causes the 
heart muscle to contract from 60 →100 times per 
minute [65][66]. In this case, the heart ensures 
the continuity of critical actions by pumping the 
oxygenated clean blood in the lungs to the body. 
Sometimes there is a deterioration of the 
electrical impulses in the heart. The heart may 
beat faster or slow down, any irregular in its 
activity. This condition is known as arrhythmia 
[67][68]. This disease does not cause serious 
health problems [69]; it can be noticed at almost 
any age. While the incidence of arrhythmia, 
which is more common in advanced age, is 2% 
in the general population, its incidence is about 
10% in those 80 years and older [70-72]. The 
most significant signs of a severe heartbeat 
disorder are dizziness, loss of consciousness, 
shortness of breath, or chest pain [73][74]. There 
are many explanations for the occurrence of this 
disease, and the most important reasons are 
smoking, alcohol or coffee. Some people are 
born with an irregular heart rate [75]. Moreover, 
common causes of arrhythmias are heart attacks 
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and enlarged heart caused by high blood 
pressure [76]. Arrhythmia is organised separately 
according to the arrhythmia site and the heart 
rate it causes. Types of arrhythmias are 
tachycardia, bradycardia, supraventricular 
tachycardia (SVT) [77][78]. There are 4 main 
types of type 3 heart arrhythmias that cause 
slowing blood flow to the body. There are four 
main types of type three arrhythmias that cause 
slowing blood flow to the body: atrial fibrillation, 
atrial flutter, and paroxysmal supraventricular 
tachycardia. The diagnosis is made through a 
clinical examination and other tests such as 
electrocardiograms (ECG) [79].Supraventricular 
arrhythmia is a type of tachyarrhythmias not a 
separate type. Wolf Parkinson White syndrome is 
a disease that can cause arrhythmia and not a 
type of arrhythmiawhile ventricular tachycardia 
happens as a result of the lower chamber of the 
heart beating so unexpectedly and rapidly that it 
is unable to pump blood well, and the body does 
not obtain enough oxygenated blood. 
 

2.3 Heart Valve Disease 
 
The primary pursuit of the valves is to separate 
the parts of the heart, as there is a valve at the 
exit of each part of the heart [80][81]. These 
valves keep blood flowing in one direction and 
prevent blood from leaking in the opposite 
direction [82]. In other words, when the valve is 
unlocked, the blood passes through it, and when 
locked, the flow of blood will stop. Both valvular 
stenosis (narrowing) and valve insufficiency 
cause an upsurge in the workload of the heart. In 
case of stenosis, the valve blocks blood flow to 
the body [83]; Flow by overcoming this obstacle 
can only be provided by increasing the heart's 
pumping force. In insufficiency, extra energy is 
needed to pump the increased blood volume 
while adding back-flowing blood. Besides this 
advanced burden on the heart, the blood behind 
the dramatic valve is high pressure. This 
increases pressure in the veins returning from 
the lungs or lower parts of the body, depending 
on which valve is affected. This result in fluid 
pooling in the tissues [84]. The symptoms of 
heart valve diseases differ depending on which 
valve is suffering [85]. Patients with mild valve 
stenosis or insufficiency may have no criticisms 
for years. But as the disease advances, more 
and more extra work is put on the heart. There 
are other causes of blockage in the heart valves, 
such as rheumatic fever, congenital, 
degeneration, endocarditis, mitral valve 
prolapses, and high blood pressure 
(hypertension) [86]. The significant symptoms 

that occur on the patient are shortness of breath, 
fatigue and exhaustion, orthopnea, paroxysmal 
nocturnal dyspnea, Edema, Heart palpitations, 
hemoptysis, recurrent pulmonary emboli, and 
Pneumonitis. These symptoms are caused by 
the accumulation of blood in the pulmonary 
veins. 
 

2.4 Heart Failure 
 
This disease happens when the heart muscle 
does not pump blood when it should [87]. It is 
categorised into chronic heart failure and acute 
heart failure [88]. Certain conditions, such as 
clogged arteries or high blood pressure, 
gradually weaken the heart to fill and pump 
efficiently. In this disease, the heart's main 
pumping chambers (the ventricles) can become 
stiff and not fill appropriately between beats. In 
some cases, the heart muscle can become 
destroyed and powerless, and the ventricles 
tighten to the point that the heart cannot 
sufficiently pump blood to the body. Heart failure 
can concern the left ventricle, the right ventricle, 
or both [89]. Naturally, heart failure begins on the 
left side, particularly the left ventricle (the main 
pump of blood). Any of the following situations 
can damage or weaken the heart and cause 
heart failure as heart attack and coronary artery 
disease, high blood pressure (hypertension), 
heart valves with problems, damage to the heart 
muscle, inflammation of the heart muscle, 
congenital disabilities, abnormal heart rhythms, 
and hypertrophic or restrictive cardiomyopathies 
[90][91]. Types of this disease are diastolic heart 
failure, left heart failure, right heart failure, and 
systolic heart dysfunction. 
 

3. CONCLUSION 
 
The heart is a blessing that must be preserved 
by following daily practices to stay healthy, 
including quitting smoking, which is the main 
factor in heart disease and acute pneumonia. In 
addition, exercising on a daily basis for thirty 
minutes and eating useful foods such as fruits 
and vegetables and water is essential and 
staying away from obesity. Moreover, avoid 
stress and agitation because it reduces the 
lifespan of the heart. In the future, more studies 
of heart disease will be conducted by using 
machine learning techniques in predicting and 
diagnosing patient data. 
 

CONSENT 
 

It’s not applicable. 



 
 
 
 

Mijwil et al.; JAMMR, 34(15): 26-36, 2022; Article no.JAMMR.86801 
 
 

 
30 

 

ETHICAL APPROVAL 
 
It’s not applicable. 
 

COMPETING INTERESTS 
 
Authors have declared that no competing 
interests exist.  
 

REFERENCES 
 
1. Chakraborty I,Maity P. COVID-19 

outbreak: Migration, effects on society, 
global environment and prevention.Sci. 
Total Environ. 2020;728:138882.   
Available:https://doi.org/10.1016/j.scitotenv
.2020.138882 

2. Mijwil MM, Alsaadi AS, Aggarwal K. 
Differences and Similarities Between 
Coronaviruses: A Comparative 
Review.Asian Journal of Pharmacy, 
Nursing and Medical Sciences. 
2021;9(4):49-61.  
Available:https://doi.org/10.24203/ajpnms.v
9i4.6696 

3. Bader F, Manla Y, Atallah B, Starling R C, 
“Heart failure and COVID-19,” Heart Fail. 
Rev. 2020;26:1-10.  
Available:https://doi.org/10.1007/s10741-
020-10008-2 

4. Knopman DS, Amieva H, Petersen RC, 
Chételat G, Holtzman DM, Hyman BT, et 
al. Alzheimer disease.Nat. Rev. Dis. 
Primers. 2021;7(33):1-21.  
Available:https://doi.org/10.1038/s41572-
021-00269-y 

5. Kiselev AR, Borovkova EI, Shvartz VA. 
Skazkina VV, Karavaev AS, Prokhorov 
MD, et al. Low-frequency variability in 
photoplethysmographic waveform and 
heart rate during on-pump cardiac surgery 
with or without cardioplegia.Sci. Rep. 
2020;10(2118):1-9.   
Available:https://doi.org/10.1038/s41598-
020-58196-z 

6. Lampert M A, Gustafsson Å B. Balancing 
autophagy for a healthy heart.Curr. Opin. 
Physiol. 2018;1:21-26.   
Available:https://doi.org/10.1016/j.cophys.2
017.11.001 

7. Kumari S, Hussain Z, Tarannum S,  
Prasad R. A cadaveric study on the 
difference in thickness between the right 
ventricle and the left ventricle of the adult 
human heart in the Eastern Indianm 
population.Eur. J. Mol. Clin. Med. 
2022;9(3):161-166. 

8. Peate I. The heart: An amazing organ. 
British Journal of Healthcare Assistants. 
2021;15(2):72-77.   
Available:https://doi.org/10.12968/bjha.202
1.15.2.72 

9. Morciano G, Rimessi A, Patergnani S, Vitto 
VAM, Danese A, Kahsay A, et al. Calcium 
dysregulation in heart diseases: Targeting 
calcium channels to achieve a correct 
calcium homeostasis. Pharmacol. Res. 
2022;177:106119.   
Available:https://doi.org/10.1016/j.phrs.202
2.106119 

10. Sánchez-Díaz M, Nicolás-Ávila J Á, 
Cordero M D, Hidalgo A. Mitochondrial 
Adaptations in the Growing Heart.Trends 
Endocrinol. Metab. 2020;31(4):308-319.   
Available:https://doi.org/10.1016/j.tem.202
0.01.006 

11. Liang L, Meki M, Wang W, Sethu P, El-Baz 
A, Giridharan G A, Wang Y. A suction 
index based control system for rotary blood 
pumps.Biomed Signal Process Control. 
2020;62:102057.   
Available:https://doi.org/10.1016/j.bspc.202
0.102057 

12. Lagarde M, Guichardant M, Bernoud-
Hubac N, Calzada C, Véricel E. 
Oxygenation of polyunsaturated fatty acids 
and oxidative stress within blood 
platelets.Biochim. Biophys. Acta - Mol. Cell 
Biol. Lipids. 2018;1863(6):651-656..  
Available:https://doi.org/10.1016/j.bbalip.20
18.03.005 

13. Aggarwal K, Mijwil M M, Sonia, Al-
Mistarehi AH, Alomari S, Gök M, Alaabdin 
A M, Abdulrhman S H. Has the Future 
Started? The Current Growth of Artificial 
Intelligence, Machine Learning, and Deep 
Learning.Iraqi J. Comput. Sci. Math. 
2022;3(1):115-123.   
Available:https://doi.org/10.52866/ijcsm.20
22.01.01.013 

14. Kagiyama N, Shrestha S, Farjo P D, 
Sengupta PP. Artificial Intelligence: 
Practical Primer for Clinical Research in 
Cardiovascular Disease.J Am Heart Assoc. 
2019;8(17):e012788.   
Available:https://doi.org/10.1161/JAHA.119
.012788 

15. Faieq AK, Mijwil MM. Prediction of Heart 
Diseases Utilising Support Vector Machine 
and Artificial Neural Network.Indones J 
Electr Eng Comput Sci. 2022;26(1):374-
380. 
Available:http://doi.org/10.11591/ijeecs.v26
.i1.pp374-380. 



 
 
 
 

Mijwil et al.; JAMMR, 34(15): 26-36, 2022; Article no.JAMMR.86801 
 
 

 
31 

 

16. Briganti G, Le Moine O. Artificial 
Intelligence in Medicine: Today and 
Tomorrow. Front. Med.,2022; 7:1-6.  
Available:https://doi.org/10.3389/fmed.202
0.00027 

17. Collado-Mesa F, Alvarez E, Arheart K. The 
Role of Artificial Intelligence in Diagnostic 
Radiology: A Survey at a Single Radiology 
Residency Training Program. J. Am. Coll. 
Radiol. 2018;15(12):1753-1757.   
Available:https://doi.org/10.1016/j.jacr.201
7.12.021 

18. Farhan BI, Jasim AD. A Survey of Intrusion 
Detection Using Deep Learning in Internet 
of Things.Iraqi J. Comput. Sci. Math. 
2022;3(1):83-93.   
Available:https://doi.org/10.52866/ijcsm.20
22.01.01.009 

19. Mijwil MM, Al-Zubaidi EA. Medical Image 
Classification for Coronavirus Disease 
(COVID-19) Using Convolutional Neural 
Networks.Iraqi J. Sci. 2021;62(8):2740-
2747.  
Available:https://doi.org/10.24996/ijs.2021.
62.8.27. 

20. Mijwil M M, Abttan R A, Alkhazraji A. 
Artificial intelligence for COVID-19: A Short 
Article. Asian J of Pharm, Nursing Medical 
Sci. 2022;10(1):1-6.   
Available:https://doi.org/10.24203/ajpnms.v
10i1.6961 

21. Sverzellati N, Ryerson C J, Milanese G, 
Renzoni E A, Volpi A, Spagnolo P, et al. 
Chest radiography or computed 
tomography for COVID-19 pneumonia? 
Comparative study in a simulated triage 
setting.Eur Respir J. 2021;58(3):2004188.   
Available:https://doi.org/10.1183/13993003
.04188-2020 

22. Bader F, Manla Y, Atallah B, Starling R C. 
Heart failure and COVID-19.Heart Fail 
Rev. 2020;26:1-10.   
Available:https://doi.org/10.1007/s10741-
020-10008-2 

23. Anker SD, Butler J, Filippatos G, Ferreira 
JP, Bocchi E, Böhm M, et al. Empagliflozin 
in Heart Failure with a Preserved Ejection 
Fraction, N Engl J Med. 2021;385:1451-
1461.  
Available:https://doi.org/10.1056/NEJMoa2
107038 

24. Powell-Wiley TM, Poirier P, Burke LE, 
Després J, Gordon-Larsen p, et al. Obesity 
and Cardiovascular Disease: A Scientific 
Statement From the American Heart 
Association. Circulation. 
2021;143(21):e984-e1010.  

Available:https://doi.org/10.1161/CIR.0000
000000000973 

25. Barrett CD, Alexander KM, Zhao H, 
Haddad F, Cheng P, Liao R. Outcomes in 
Patients With Cardiac Amyloidosis 
Undergoing Heart Transplantation.JACC 
Heart Fail. 2020;8(6):461-468.   
Available:https://doi.org/10.1016/j.jchf.2019
.12.013 

26. Sunjaya A F,Sunjaya A P. Combating 
Donor Organ Shortage: Organ Care 
System Prolonging Organ Storage Time 
and Improving the Outcome of Heart 
Transplantations. Cardiovasc Ther. 
2019;2019(9482797):1-7.  
Available:https://doi.org/10.1155/2019/948
2797 

27. Dybas J, Alcicek FC, Wajda A, 
Kaczmarska M,  Zimna A, Bulat K, et al. 
Trends in biomedical analysis of red blood 
cells – Raman spectroscopy against other 
spectroscopic, microscopic and classical 
techniques.TrAC - Trends Anal Chem. 
2022;146:116481.   
Available:https://doi.org/10.1016/j.trac.202
1.116481 

28. Khan MS, Hwang J, Lee K, Choi Y, Kim K, 
Hong J W, Choi J. Oxygen-Carrying 
Micro/Nanobubbles: Composition, 
Synthesis Techniques and Potential 
Prospects in Photo-Triggered 
Theranostics.Molecules. 2018;23(9):1-19.   
Available:https://doi.org/10.3390/molecules
23092210 

29. Veluswamy P, Wacker M, Stavridis D, 
Reichel T, Schmidt H, Scherner M, 
Wippermann J, Michels G. The SARS-
CoV-2/Receptor Axis in Heart and Blood 
Vessels: A Crisp Update on COVID-19 
Disease with Cardiovascular 
Complications. Viruses. 2015;13(7):1-34.  
Available:https://doi.org/10.3390/v1307134
6 

30. Peate I, The heart: an amazing 
organ.British Journal of Healthcare 
Assistants.2021;15 (2):72-77.  
Available:https://doi.org/10.12968/bjha.202
1.15.2.72 

31. Hubert F, Payan SM, Rochais F. FGF10 
Signaling in Heart Development, 
Homeostasis, Disease and Repair.Front 
Genet. 2018;9(599):1-9.   
Available:https://doi.org/10.3389/fgene.201
8.00599 

32. Lorenzo I, Serra-Prat M, Yébenes J C. The 
Role of Water Homeostasis in Muscle 



 
 
 
 

Mijwil et al.; JAMMR, 34(15): 26-36, 2022; Article no.JAMMR.86801 
 
 

 
32 

 

Function and Frailty: A Review.Nutrients. 
2007;11(8):1-15.   
Available:https://doi.org/10.3390/nu110818
57 

33. Narisetty V, Cox R, Willoughby N, Aktas E, 
Tiwari B, et al. Recycling bread waste into 
chemical building blocks using a circular 
biorefining approach.Sustain Energy Fuels. 
2021;5:4842-4849.  
Available:https://doi.org/10.1039/D1SE005
75H 

34. Awasthi S, Wagner T, Venkatakrishnan A 
J, Puranik A, Hurchik M, Agarwal V, et al. 
Plasma IL-6 levels following corticosteroid 
therapy as an indicator of ICU length of 
stay in critically ill COVID-19 patients.Cell 
Death Discov. 2021;7(55).   
Available:https://doi.org/10.1038/s41420-
021-00429-9 

35. Bassi G, Grimaudo MA, Panseri S, 
Montesi M. Advanced Multi-Dimensional 
Cellular Models as Emerging Reality to 
Reproduce In Vitro the Human Body 
Complexity.Int J Mol Sci.2021;22(3):1-28.  
Available:https://doi.org/10.3390/ijms22031
195 

36. Johnsen KB, Gudbergsson JM, Andresen 
TL, Simonsen JB. What is the blood 
concentration of extracellular vesicles? 
Implications for the use of extracellular 
vesicles as blood-borne biomarkers of 
cancer.BiochimBiophys Acta - Rev Cancer. 
2019;1871(1):109-116.   
Available:https://doi.org/10.1016/j.bbcan.2
018.11.006 

37. Baik-Schneditz N, Schwaberger B, Mileder 
L, Höller N, Avian A, Urlesberger B, Pichler 
G, Cardiac Output and Cerebral 
Oxygenation in Term Neonates during 
Neonatal Transition. Children. 2021;8(6):1-
7.  
Available:https://doi.org/10.3390/children8
060439 

38. Felicetti L, Femminella M, Reali G. A 
Molecular Communications System for 
Live Detection of Hyperviscosity 
Syndrome.IEEE Trans Nanobioscience. 
2020;19(3):410–421.  
Available:https://doi.org/10.1109/TNB.2020
.2984880 

39. Said SM, Qureshi MY, Taggart NW, 
Anderson HN, O'Leary PW, Cetta MD FC, 
et al. Innovative 2-Step Management 
Strategy Utilizing EXIT Procedure for a 
Fetus With Hypoplastic Left Heart 
Syndrome and Intact Atrial Septum.Mayo 
Clin Proc. 2019;94(2):356-361.  

Available:https://doi.org/10.1016/j.mayocp.
2018.08.004 

40. Chernysh IN, Nagaswami C, Kosolapova 
S,  Peshkova AD, Cuker A, Cines DB, et 
al. The distinctive structure and 
composition of arterial and venous thrombi 
and pulmonary emboli.Sci Rep. 
2020;10(5112):1-12.  
Available:https://doi.org/10.1038/s41598-
020-59526-x 

41. Beverborg NG, van Veldhuisen DJ, Meer 
PVM. Anemia in Heart Failure: Still 
Relevant?.JACC Heart Fail. 2018;6(3):201-
208.  
Available:https://doi.org/10.1016/j.jchf.2017
.08.023 

42. Johnson EK, Matkovich SJ, Nerbonne  M. 
Regional Differences in mRNA and 
lncRNA Expression Profiles in Non-Failing 
Human Atria and Ventricles. Sci Rep. 
2018;8(13919):1-13.  
Available:https://doi.org/10.1038/s41598-
018-32154-2 

43. Oliveira J D, Martins I. Congenital systemic 
venous return anomalies to the right atrium 
review.Insights Imaging. 2019;10(115):1-
15.   
Available:https://doi.org/10.1186/s13244-
019-0802-y 

44. Frenckner B, Broman M, Broomé M. 
Position of draining venous cannula in 
extracorporeal membrane oxygenation for 
respiratory and respiratory/circulatory 
support in adult patients.Critical Care. 
2018;22(163):1-5.   
Available:https://doi.org/10.1186/s13054-
018-2083-0 

45. Schulze-Zachau V, Brantner P, Zellweger 
M J, Haaf P. Proximal crossing of the left 
coronary arteries with a septal branch 
arising from the left circumflex artery.Eur 
Heart J - Case Rep. 2020;4(5):1-2.   
Available:https://doi.org/10.1093/ehjcr/ytaa
273 

46. Brouwer E, Knol R, Kroushev A, Akker 
TVD, Hooper SB, Roest AA, Pas AB. 
Effect of breathing on venous return during 
delayed cord clamping: An observational 
study.ADC Fetal & Neonatal edition. 
2021;107(1):65-69.   
Available:https://doi.org/10.1136/archdischi
ld-2020-321431 

47. Tahir H, Ahmad S, Awan MU, Omar B, 
Glass J, Cole J, Anomalous Origin of Left 
Anterior Descending Artery and Left 
Circumflex Artery from Right Coronary 
Sinus with Malignant Left Anterior 



 
 
 
 

Mijwil et al.; JAMMR, 34(15): 26-36, 2022; Article no.JAMMR.86801 
 
 

 
33 

 

Descending Artery Course: Role of 
Coronary CT Angiography Derived 
Fractional Flow Reserve in Decision 
Making.Cureus. 2018;10(8):1-6.   
Available:https://doi.org/10.7759/cureus.32
20 

48. Dias D, Cunha JPS. Wearable Health 
Devices—Vital Sign Monitoring, Systems 
and Technologies. Sensors. 2018;18(8):1-
28.   
Available:https://doi.org/10.3390/s1808241
4 

49. Furman D, Campisi J, Verdin E, Carrera-
Bastos P, Targ S, Franceschi C, et al. 
Chronic inflammation in the etiology of 
disease across the life span. Nat Med. 
2019;25:1822–1832.   
Available:https://doi.org/10.1038/s41591-
019-0675-0 

50. Samanta P, Pathak A, Mandana K, Saha 
G. Classification of coronary artery 
diseased and normal subjects using multi-
channel phonocardiogram 
signal.Biocybern Biomed Eng. 
2019;39(2):426-443.   
Available:https://doi.org/10.1016/j.bbe.201
9.02.003 

51. Centers for Disease Control and 
Prevention. Underlying Cause of Death, 
1999–2018. CDC WONDER Online 
Database. Atlanta, GA: Centers for 
Disease Control and Prevention; 2018.  
Accessed March 12, 2020. 

52. Virani SS, Alonso A, Aparicio HJ, Benjamin 
EJ, Bittencourt MS, Callaway CW, et al. 
heart disease and stroke statistics—2021 
update: a report from the American Heart 
Association. Circulation. 
2021;143(8):e254–e743.   
Available:https://doi.org/10.1161/CIR.0000
000000000950 

53. Fryar CD, Chen T-C, Li X. Prevalence of 
Uncontrolled Risk Factors for 
Cardiovascular Disease: United States, 
1999–2010.NCHS data br. 2012;103. 

54. Zhang C, Jiang L, Xu L, Tian J, Liu J, et al. 
Implications of N-terminal pro-B-type 
natriuretic peptide in patients with three-
vessel disease. Eur Heart J. 
2019;40(41):3397–3405.   
Available:https://doi.org/10.1093/eurheartj/
ehz394 

55. Tang Y, Qiao S, Su X, Chen Y, Jin Z, Chen 
H, et al. Drug-Coated Balloon Versus 
Drug-Eluting Stent for Small-Vessel 
Disease: The RESTORE SVD China 

Randomized Trial. JACC Cardiovasc. 
Interv. 2018;11(23):2381-2392.   
Available:https://doi.org/10.1016/j.jcin.2018
.09.009 

56. Zhu Y, Xian X, Wang Z, Bi Y, Chen Q, Han 
X, et al. Research Progress on the 
Relationship between Atherosclerosis and 
Inflammation. Biomolecules. 2018;8(3):1-
11.   
Available:https://doi.org/10.3390/biom8030
080 

57. Zhao G, Zhang H, Wang Y, Gao X, Liu H, 
Liu W. Effects of levocarnitine on cardiac 
function, urinary albumin, hs-CRP, BNP, 
and troponin in patients with coronary 
heart disease and heart failure.Hell J 
Cardiol. 2020;61(2):99-102.   
Available:https://doi.org/10.1016/j.hjc.2018.
08.006 

58. Holmes JL, Brake S, Docherty M, Lilford R, 
Watson S. Emergency ambulance services 
for heart attack and stroke during UK's 
COVID-19 lockdown.The Lancet, 
2020;395(10237):E93-E94.   
Available:https://doi.org/10.1016/S0140-
6736(20)31031-X 

59. Baloglu UB, Talo M, Yildirim O, Tan RS, 
Acharya UR. Classification of myocardial 
infarction with multi-lead ECG signals and 
deep CNN.Pattern Recognit Lett. 
2019;122:23-30.   
Available:https://doi.org/10.1016/j.patrec.2
019.02.016 

60. Tamis-Holland J E, Jneid H, Reynolds H R, 
Agewall S, Brilakis E S, Brown T M, 
Lerman A, et al. Contemporary Diagnosis 
and Management of Patients with 
Myocardial Infarction in the Absence of 
Obstructive Coronary Artery Disease: A 
Scientific Statement From the American 
Heart Association.Circulation. 
2019;139(18):e891–e908.   
Available:https://doi.org/10.1161/CIR.0000
000000000670 

61. Leith P, Warman R, Harwood A, 
Bosomworth K, Wallis P. An operation on 
‘the neglected heart of science policy’: 
Reconciling supply and demand for climate 
change adaptation research.Environ Sci 
Policy. 2018;82:117-125.   
Available:https://doi.org/10.1016/j.envsci.2
018.01.015 

62. Zhang Y, Jiang Q, Xie J, Qi C, Li S, Wang 
Y, et al. Modified arteriosclerosis score 
predicts the outcomes of diabetic kidney 
disease.BMC Nephrol. 2021;22(281):1-14.   



 
 
 
 

Mijwil et al.; JAMMR, 34(15): 26-36, 2022; Article no.JAMMR.86801 
 
 

 
34 

 

Available:https://doi.org/10.1186/s12882-
021-02492-x 

63. Weale ME, Riveros-Mckay F, Selzam S, 
Seth P, Moore R, Tarran WA. Validation of 
an Integrated Risk Tool, Including 
Polygenic Risk Score, for Atherosclerotic 
Cardiovascular Disease in Multiple 
Ethnicities and Ancestries.Am J Card. 
2021;148:157-164.   
Available:https://doi.org/10.1016/j.amjcard.
2021.02.032 

64. Malek AM, Wilson DA, Turan TN, Mateus 
J, Lackland DT, Hunt KJ. Incident Heart 
Failure Within the First and Fifth Year after 
Delivery Among Women With 
Hypertensive Disorders of Pregnancy and 
Prepregnancy Hypertension in a Diverse 
Population. J Am Heart Assoc. 
2012;10,(17): e021616.   
Available:https://doi.org/10.1161/JAHA.121
.021616 

65. Lamotte G,Benarroch E E. What Is the 
Clinical Correlation of Cardiac 
Noradrenergic Denervation in Parkinson 
Disease?. Neurology. 2021;96(16):748-
753.  
Available:https://doi.org/10.1212/WNL.000
0000000011805 

66. Mahdavi M, Amiri M A. Designing Ultra-
low-power Cardiac Pacemaker with 
Quantum Cellular Automation 
Technology.Majlesi Journal of 
Telecommunication Devices. 
2021;10(3):105-110.   
Available:https://doi.org/10.52547/mjtd.10.
3.105 

67. Ni H, Morotti S, Grandi E. A Heart for 
Diversity: Simulating Variability in Cardiac 
Arrhythmia Research.Front. physiol. 
2018;9:958.   
Available:https://doi.org/10.3389/fphys.201
8.0095 

68. Rahul J, Sora M, Sharma L D, Bohat V K. 
An improved cardiac arrhythmia 
classification using an RR interval-based 
approach.Biocybern Biomed Eng. 
2021;41(2):656-666.   
Available:https://doi.org/10.1016/j.bbe.202
1.04.004 

69. Lippi G, Sanchis-Gomar F, Cervellin G. 
Global epidemiology of atrial fibrillation: An 
increasing epidemic and public health 
challenge.Int J Stroke. 2020;16(2):217-
221,   
Available:https://doi.org/10.1177/17474930
19897870 

70. Anzai T, Grandinetti A, Katz AR, Hurwitz 
EL, Wu YY, Masaki K. Paradoxical 
association between atrial fibrillation/flutter 
and high cholesterol over age 75 years: 
The Kuakini Honolulu Heart Program and 
Honolulu-Asia Aging Study.J 
Electrocardiol. 2021;65:37-44.   
Available:https://doi.org/10.1016/j.jelectroc
ard.2020.12.008 

71. Hanon O, Vidal J, Pisica-Donose G, 
Orvoën G, David J, Chaussade E. 
Bleeding risk with rivaroxaban compared 
with vitamin K antagonists in patients aged 
80 years or older with atrial fibrillation. 
Heart. 2021;107(17):1376-1382.   
Available:https://doi.org/10.1136/heartjnl-
2020-317923 

72. Dai H, Zhang Q, Much AA, Maor E, Segev 
A, Beinart R, et al. Global, regional, and 
national prevalence, incidence, mortality, 
and risk factors for atrial fibrillation, 1990–
2017: results from the Global Burden of 
Disease Study 2017. Eur Heart j Qual Care 
Amp Clin Outcomes. 2021;7(6): 574–582.   
Available:https://doi.org/10.1093/ehjqcco/q
caa061 

73. Richley D. Recognising and treating 
arrhythmias in primary care.Practice 
Nursing. 2019;30(6):270-275.   
Available:https://doi.org/10.12968/pnur.201
9.30.6.270 

74. Rosenberg H, Nath A, 
Thiruganasambandamoorthy V. Just the 
facts: how to assess a patient presenting 
to the emergency department with 
syncope. Canadian Journal of Emergency 
Medicine. 2021;23:286–290.  
Available:https://doi.org/10.1007/s43678-
021-00095-x 

75. Haraldsdottir K, Watson AM, Goss KN, 
Beshish AG, Pegelow DF, Palta M, et al. 
Impaired autonomic function in 
adolescents born preterm.Physiol Rep. 
2018;6(6):e13620.   
Available:https://doi.org/10.14814/phy2.13
620 

76. Kochav SM, Coromilas E, Nalbandian A, 
Ranard LS, Gupta A, Chung MK, et al. 
Cardiac Arrhythmias in COVID-19 
Infection. Circ Arrhythm Electrophysiol. 
2020;13(6):e008719.   
Available:https://doi.org/10.1161/CIRCEP.
120.008719 

77. Urbanik D, Gać P, Martynowicz H, 
PodgórskiM, Poręba M, Mazur G, Poręba 
R. Obstructive Sleep Apnea as a Predictor 



 
 
 
 

Mijwil et al.; JAMMR, 34(15): 26-36, 2022; Article no.JAMMR.86801 
 
 

 
35 

 

of Arrhythmias in 24-h ECG Holter 
Monitoring. Brain Sci. 2021;11(4):1-9.   
Available:https://doi.org/10.3390/brainsci11
040486 

78. Mannina C, Jin Z, Matsumoto K, Ito K, 
Biviano A, Elkind MSV, et al. Frequency of 
cardiac arrhythmias in older adults: 
Findings from the Subclinical Atrial 
Fibrillation and Risk of Ischemic Stroke 
(SAFARIS) study.Int J Cardiol. 
2021;337:64-70.   
Available:https://doi.org/10.1016/j.ijcard.20
21.05.006 

79. Ji Y, Zhang S, Xiao W. Electrocardiogram 
Classification Based on Faster Regions 
with Convolutional Neural Network. 
Sensors. 2019;19(11):1-18.    
Available:https://doi.org/10.3390/s1911255
8 

80. Durko AP, Head SJ, Pibarot P, Atluri P, 
Bapat V, Cameron DE. Characteristics of 
surgical prosthetic heart valves and 
problems around labelling: a document 
from the European Association for Cardio-
Thoracic Surgery (EACTS)—The Society 
of Thoracic Surgeons (STS)—American 
Association for Thoracic Surgery (AATS) 
Valve Labelling Task Force.Eur J 
Cardiothorac Surg. 2019;55(6):1025– 
1036.   
Available:https://doi.org/10.1093/ejcts/ezz0
34 

81. Gumpangseth T, Mahakkanukrauh P, Das 
S. Gross age-related changes and 
diseases in human heart valves. Anat Cell 
Biol. 2019;52(1):25-33.   
Available:https://doi.org/10.5115/acb.2019.
52.1.25 

82. Wu MCH, Zakerzadeh R, Kamensky D, 
Kiendl J, Sacks MS, Hsu M. An anisotropic 
constitutive model for immersogeometric 
fluid–structure interaction analysis of 
bioprosthetic heart valves. J Biomech. 
2018;74:23-31.   
Available:https://doi.org/10.1016/j.jbiomech
.2018.04.012 

83. Qu Z, You B, Li P. Right Anterior 
Minithoracotomy Is an Alternative, Less 
Invasive Approach to Median Sternotomy 
during Aortic Valve Replacement for 
Patients with Low Left Ventricular Ejection 
Fraction.J Nanomater. 
2021;2021(2289275).   
Available:https://doi.org/10.1155/2021/228
9275 

84. Habertheuer A, Korutla L, Rostami S, 
Reddy S, Lal P, Naji A, Vallabhajosyula P. 

Donor tissue-specific exosome profiling 
enables noninvasive monitoring of acute 
rejection in mouse allogeneic heart 
transplantation.J Thorac Cardiovasc Surg. 
2018;155(6):2479-2489.   
Available:https://doi.org/10.1016/j.jtcvs.201
7.12.125 

85. Hulin A, Anstine LJ, Kim AJ, Potter SJ, 
DeFalco T, Lincoln J, Yutzey K E. 
Macrophage Transitions in Heart Valve 
Development and Myxomatous Valve 
Disease. Arterioscler Thromb Vasc Biol. 
2018;38(3):636–644.   
Available:https://doi.org/10.1161/ATVBAH
A.117.310667 

86. Iddawela S, Joseph PJS, Ganeshan R, 
Shah H I,Olatigbe TAT, Anyu AT, et al. 
Paediatric mitral valve disease - from 
presentation to management. Eur J 
Pediatr.2021;1-10.   
Available:https://doi.org/10.1007/s00431-
021-04208-7 

87. Gabriel-Costa D. The pathophysiology              
of myocardial infarction-induced heart 
failure. Pathophysiology, 2018;25(4):277-             
284.   
Available:https://doi.org/10.1016/j.pathoph
ys.2018.04.003 

88. Jahmunah V, Oh SL, Wei JKE, Ciaccio EJ, 
Chua K, San TR, Acharya UR. Computer-
aided diagnosis of congestive heart failure 
using ECG signals – A review.Phys Med. 
2019;62:95-104.   
Available:https://doi.org/10.1016/j.ejmp.20
19.05.004 

89. Amsallem M, Mercier O, Kobayashi Y, 
Moneghetti K, Haddad F. Forgotten No 
More: A Focused Update on the Right 
Ventricle in Cardiovascular Disease. JACC 
Heart Fail. 2018;6(11):891–903.   
Available:https://doi.org/10.1016/j.jchf.2018
.05.022 

90. Vidal-Petiot E, Sorbets E, Bhatt D L, 
Ducrocq G, Elbez Y, Ferrari R, et al. 
Potential impact of the 2017 ACC/AHA 
guideline on high blood pressure in 
normotensive patients with stable coronary 
artery disease: insights from the CLARIFY 
registry. Eur Heart J. 2018;39(43):3855–
3863.   
Available:https://doi.org/10.1093/eurheartj/
ehy488 

91. Vidal-Petiot E, Greenlaw N, Ford I, Ferrari 
R, Fox K M, Tardif J, Tendera M, et al. 
Relationships Between Components of 
Blood Pressure and Cardiovascular Events 
in Patients with Stable Coronary Artery 



 
 
 
 

Mijwil et al.; JAMMR, 34(15): 26-36, 2022; Article no.JAMMR.86801 
 
 

 
36 

 

Disease and Hypertension. Hypertension. 
2018;71(1):168–176.   

Available:https://doi.org/10.1161/HYPERT
ENSIONAHA.117.10204

_________________________________________________________________________________ 
© 2022 Mijwil et al.; This is an Open Access article distributed under the terms of the Creative Commons Attribution License 
(http://creativecommons.org/licenses/by/4.0), which permits unrestricted use, distribution, and reproduction in any medium, 
provided the original work is properly cited. 

 
 

 

Peer-review history: 
The peer review history for this paper can be accessed here: 

https://www.sdiarticle5.com/review-history/86801 

http://creativecommons.org/licenses/by/4.0

