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Preface 

We would like to present, with great pleasure, the inaugural volume-7, Issue-3, March 2021, of a scholarly 

journal, International Multispeciality Journal of Health. This journal is part of the AD Publications series in 

the field of Medical, Health and Pharmaceutical Research Development, and is devoted to the gamut of 

Medical, Health and Pharmaceutical issues, from theoretical aspects to application-dependent studies and 

the validation of emerging technologies. 

This journal was envisioned and founded to represent the growing needs of Medical, Health and 

Pharmaceutical as an emerging and increasingly vital field, now widely recognized as an integral part of 

scientific and technical statistics investigations. Its mission is to become a voice of the Medical, Health and 

Pharmaceutical community, addressing researchers and practitioners in below areas  

Clinical Specialty and Super-specialty Medical Science: 

It includes articles related to General Medicine, General Surgery, Gynecology & Obstetrics, Pediatrics, 

Anesthesia, Ophthalmology, Orthopedics, Otorhinolaryngology (ENT), Physical Medicine & 

Rehabilitation, Dermatology & Venereology, Psychiatry, Radio Diagnosis, Cardiology Medicine, 

Cardiothoracic Surgery, Neurology Medicine, Neurosurgery, Pediatric Surgery, Plastic Surgery, 

Gastroentrology, Gastrointestinal Surgery, Pulmonary Medicine, Immunology & Immunogenetics, 

Transfusion Medicine (Blood Bank), Hematology, Biomedical Engineering, Biophysics, Biostatistics, 

Biotechnology, Health Administration, Health Planning and Management, Hospital Management, 

Nephrology, Urology, Endocrinology, Reproductive Biology, Radiotherapy, Oncology and Geriatric 

Medicine. 

Para-clinical Medical Science: 

It includes articles related to Pathology, Microbiology, Forensic Medicine and Toxicology, Community 

Medicine and Pharmacology. 

Basic Medical Science: 

It includes articles related to Anatomy, Physiology and Biochemistry. 

Spiritual Health Science: 

It includes articles related to Yoga, Meditation, Pranayam and Chakra-healing. 

Each article in this issue provides an example of a concrete industrial application or a case study of the 

presented methodology to amplify the impact of the contribution. We are very thankful to everybody within 
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that community who supported the idea of creating a new Research with IMJ Health. We are certain that 

this issue will be followed by many others, reporting new developments in the Medical, Health and 

Pharmaceutical Research Science field. This issue would not have been possible without the great support 

of the Reviewer, Editorial Board members and also with our Advisory Board Members, and we would like 

to express our sincere thanks to all of them. We would also like to express our gratitude to the editorial staff 

of AD Publications, who supported us at every stage of the project. It is our hope that this fine collection of 

articles will be a valuable resource for IMJ Health readers and will stimulate further research into the 

vibrant area of Medical, Health and Pharmaceutical Research. 
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Abstract— Cardiovascular diseases (CVD) are the leading cause of global morbidity and mortality. They also inflict huge 

direct and indirect financial costs on the worldwide society. With the ready availability of affordable therapeutics globally, 

and the relatively slow development of newer therapeutics, lifestyle behaviors are gaining importance, both as preventive 

and therapeutic interventions. Smoking tobacco is consistently and strongly related with a higher risk of CVD incidence, 

adverse progression, and increased mortality. Smoking is deleteriously associated with most cardiovascular diseases. 

Smokers die of more CVDs than from any other cause. Cessation of smoking is therefore paramount in improving worldwide 

CVD health. This paper reviews the negative effects of smoking on cardiovascular diseases. 

Keywords— Smoking, Cardiovascular Diseases, Lifestyles, Modifiable Risk Factors, Nicotine. 

I. INTRODUCTION 

Tobacco is consumed by over a billion people around the word
1
. Smoking is the most common mode of its use

2
. This is done 

using products like cigarettes, e-cigarettes and water pipes
3
. Smoking tobacco exposes individuals to tobacco related noxious 

gaseous and particulate matter in several ways
4-6

. Most commonly, smoke enters the smoker’s mouth directly from the 

cigarette being smoked and this is known as the first-hand smoke or mainstream smoke
4
. Side-stream cigarette smoke 

emanates from the burning ends of a cigarette and along with the exhaled main-steam smoke, results in second-hand smoke 

that could be inhaled by others
5
. Third-hand smoke is the residue from tobacco products that cling to surfaces such as skin, 

hair, clothing, and furniture
6
. These pollutants resist removal with traditional cleaning methods and may persist on these 

surfaces for several months. Tobacco is also consumed by non-smoking methods
7
. The smokeless tobacco products include 

loosely chewed tobacco leaves, tobacco paste and several tobacco-based concoctions such as naswar, gutka, and snuff
8
. The 

ingredients in these products are mainly absorbed via the mucous membranes of the mouth and nose. 

Tobacco is highly addictive, primarily due to its nicotine content
9,10

. All tobacco forms provide, besides nicotine, a plethora 

of harmful substances, many being extremely toxic and cancer provoking
11

. These include many harmful nitrosamines and 

polycyclic aromatic hydrocarbons
12,13

. Water pipe smoking results in large amounts of smoke being inhaled during a single 

smoking session and exposes the smoker to similar harmful substances as are present in cigarette smoke
14

. Inhaled e-cigarette 

vapor is usually lower in carcinogens and other toxins but is still harmful
15

. Smokeless tobacco also contains nicotine and 

more than 20 carcinogens, which enter the body via the oral and nasal mucous membranes
16

. 

Tobacco smoking adversely affects literally every organ in the human body
17

. Tobacco smoke has a several thousand 

compounds, including several toxic ones, such as benzene, formaldehyde, benzopyrene, carbon monoxide, acrolein, and 

metals
18

. The respiratory tract is the first to be hit with these, (before disseminating all over the body via the blood stream) 

causing inflammation, irritation, asphyxiation, carcinogenesis, and other deleterious effects
19

. Further dissemination, mainly 

via the blood stream, results in the development of many other serious disorders including several forms of cancer
20

. 

Smoking also affects pregnancy, causing a wide range of complications
21

. Infants exposed to cigarette smoke, either during 

the prenatal period or after birth have an increased risk of sudden death, orofacial clefts, periodontal disease, and dental 

caries
22

. Smoking accelerates aging, and smokers often develop wrinkles prematurely
23

. Cigarette smoking greatly reduces 
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the quality of life
24

. It is estimated that almost half of the smokers lose about 20 years of healthy life
25

. In 2017, 182 million 

disability-adjusted life-years (DALYs) were attributed globally to tobacco use
26

. Smokers over their lifetime demonstrate a 

higher mortality risk when compared to never smokers
27

. According to the Global Burden of Disease Study, in 2015, 

worldwide, one out of ten deaths was due to smoking
28

. Tobacco-related diseases are estimated to claim more lives than 

those due to AIDS, malaria and tuberculosis combined
29

. The estimated economic cost associated with smoking is 1.8% of 

global gross domestic product
30

.  

Smoking cessation before the age of 40 is associated with a reduction of more than 90% of the excess morbidity and 

mortality
31

. Cessation at the age of 30 eliminates nearly all the excess risk. Besides bestowing a healthier life, cessation also 

increases life expectancy
31

. Jha et al estimated that smokers who started smoking early in adult life, gain almost 10, 9, 6, and 

4 years of increased life if they stop smoking at ages of 30, 40, 50, or 60 years of age, respectively, compared to those who 

continue to smoke
32

. 

II. DISCUSSION  

The major CVDs are coronary heart disease (CHD) high blood pressure (HTN), stroke, heart failure (HF), cardiac 

arrhythmias, peripheral arterial disease (PAD), deep vein thrombosis (DVT) and vasculogenic erectile dysfunction (ED)
33

. 

These impart the greatest non-communicable diseases burden globally and this is expected to rise globally in the coming 

years
34

. They cause considerable disability and are responsible for an enormous number of deaths
35,36

. They are responsible 

for a huge financial burden worldwide
34

. 

Smoking exerts adverse effects on several CVDs, resulting in poor outcomes
37

. It is estimated that globally, smoking related 

CVD deaths exceed those from respiratory diseases or all forms of cancer combined
38

. A smoker has approximately 10 years 

shorter lifespan than a nonsmoker
39

. Smoking cessation is associated with a gradual reversion of the harmful cardiovascular 

effects
40

. It reduces mortality and increases longevity
41

. 

The relationship between smoking and CVD risk is non-linear
42

. It is estimated that 80% of the risk of smoking >20 

cigarettes/day comes from smoking less than 3 cigarettes/day
43

. Even smoking 1 cigarette/day is associated with 30–50% of 

the risk of CHD and 34–65% of the risk of stroke that would occur with smoking 20 cigarettes/day
44

. Deleterious effects are 

also seen with low-tar cigarette, filtered cigarette, e-cigarette, cigar pipe, and water-pipe smoking
45

. Nonsmokers exposed to 

passive smoke also demonstrate a 25–30% increased CV risk
46

.  

Tobacco smoking plays a critical role in the maintenance and development, and progression of atherosclerosis via several 

mechanisms
47

. Tobacco smoking related chemicals increase low-density lipoprotein cholesterol levels, decrease high-density 

lipoprotein cholesterol level, increase inflammation, increase insulin resistance, increase catecholamines, increase the amount 

of fibrinogen, increase reactive oxygen species, and enhance platelet aggregation
47

.  

2.1 Smoking and HTN 

According to the WHO, one in four men and one in five women have elevated BP globally and its prevalence is increasing 

steadily
48,49

. Elevated BP increases the risk for coronary heart disease, PAD, stroke, kidney failure, and heart failure
50

. It also 

increases CVD mortality
51

. It accounts for approximately 45% of all global CVD morbidity and mortality
52

. 

The adverse relationship between smoking and hypertension is well documented
53

. In the Physicians’ Health Study, the risk 

of incident hypertension was increased by 15% in current smokers compared with never smokers
54

. In a recent study, a more 

than 5 pack-years smoking exposure increased the risk of BP by more than 30%
55

. Even passive smoking, after adjustments 

for several confounding factors, was found to be associated with a higher rate of hypertension in the exposed individuals, 

when compared to those not exposed to the secondhand cigarette smoke
56

. Besides smoking promoted atherosclerosis, the 

sympathetic nervous system and the baroreflex-system also play a deleterious role
57-59

.  

2.2 Smoking and CHD 

CHD, or coronary artery disease/ischemic heart disease, is the most common CVD
60

. Its prevalence is increasing in the 

middle- and low-income countries
61

. It is primarily caused by atherosclerosis, which leads to a flow-limiting stenosis of large 

epicardial coronary arteries, initially resulting in angina
62

. A plaque rupture or erosion can provoke superimposed 

atherothrombosis and vessel occlusion, leading to a myocardial infarction, or even death
63

. It is responsible for an enormous 

amount of global disability
49

. This imparts a heavy disability-adjusted life year (DALY) burden and smoking remains the 

number one CHD killer in the world
49,65

. 
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Smoking is strongly linked with CAD
65

. Smokers are two to four times more likely to develop CHD
66

. In women, smokers 

between the ages of 35–39, almost triple their risk of CHD if they smoke just 1-4 cigarettes a day
67

. The INTERHEART 

study found that smokers have a 1.95-fold increased risk of developing non-fatal myocardial infarction when compared to 

non-smokers
68

. Hackshaw et al. reported that while smoking one cigarette per day increased the excess CHD risk by 40-50%, 

smoking 5-20 cigarettes per day increased the excess risk to only 55-65% - indicating that the smoking-cad relationship is 

non-linear
69

. Passive smoking also increases the risk of ischemic heart disease
70

. Smoking increases mortality
71

. One study 

showed that men smoking 20 cigarettes per day were twice as likely to die from CHD, when compared with never smokers
71

. 

Smoking cessation can reduce CHD mortality risk by around 36%
72

. This is impressive, when compared to a 29% reduction 

with statins, a 23% reduction with either beta-blockers or angiotensin-converting enzyme inhibitors, and a 15% reduction 

with aspirin
72

. Smoking cessation is therefore strongly recommended for all coronary artery disease patients by most major 

cardiology associations
73

. The pathological basis of CHD is atherosclerosis, which is enhanced by smoking
74,75

. 

2.3 Smoking and Stroke 

Stroke is characterized by a sudden onset of a neurological deficit due to a vascular cause and typically occurs after the age 

of 50 years
76

. Vascular stroke may be ischemic or hemorrhagic or could result from a subarachnoid hemorrhage
76

. Ischemic 

stroke is the most common
77

. The Global Burden of Disease collaborators in a report published in 2018, estimated that the 

global lifetime risk of stroke from the age of 25 years was one in four and that the risk was twice as high for ischemic than 

hemorrhagic stroke
78

. Stroke is associated with considerable functional disability
79

. It is the second leading cause of death 

worldwide
49

. The total number of strokes, the related DALY burden, and deaths, are steadily increasing globally, with the 

bulk occurring in the medium- and low-income world
49

. 

Smoking is a major risk factor for stroke
80

, irrespective of the age of the individual
81,82

. This increased risk appears to be 

dose-dependent
83

, and the risk declines with smoking cessation
84

. As noted with CHD, the risk is high even with smoking 

only one cigarette a day
85

. Smoking one cigarette a day represents approximately 41% of the excess relative risk of getting a 

stroke when compared to the risk associated with smoking 20 cigarettes a day
85

. 

2.4 Smoking and Heart Failure 

HF affects 2–4% of the global population, according to the World Health Organization
86

. It is characterized by several 

functions restricting symptoms, such as shortness of breath, fatigue, and swelling of the ankles
87

. These show frequent 

exacerbations and these result in repeated hospitalizations
87

. The prognosis is extremely poor, and the mortality rate is high, 

with almost 50% of HF patients dying within 5 years
88

. The main therapeutic goal in HF management is to reduce symptoms, 

decrease progression, diminish mortality, and improve the quality of life
89

. 

Smoking is associated with an increased risk of heart failure
90

, and this is seen in both HFrEF (heart failure with reduced 

ejection fraction) and HFpEF (heart failure with preserved ejection fraction) after adjusting for other CVD risk factors
91

. The 

smoking-HF relationship is related to the amount and duration of smoking in HF patients
92

. Smokers not only demonstrate a 

reduced efficacy to treatment but are also more likely to experience undesirable long-term outcomes
93

. Unfortunately, about 

16% of HF patients continue to smoke
94

. Exposure to second-hand smoke in HF patients is also detrimental and leads to a 

further reduction their quality of life
95

. Active smoking increases mortality in HF patients
96

. Even smoking in future donors 

results in a higher incidence of graft failure following heart transplantation and is associated with an increase in mortality
97

. 

Smoking cessation is the leading modifiable risk factor for HF
98

. The risk of HF declines steadily with increasing duration 

following smoking cessation
90

. 

The increased risk of HF and worse progression in existing HF in smokers are mediated via multifactorial pathways
99

. These 

included increased inflammation, oxidative stress, impaired endothelial function, increased systemic vascular resistance, 

atherosclerosis, and ischemic heart disease
100-103

. They also demonstrate sympathetic predominance, increased pulmonary 

vascular resistance, toxic effects of inhaled carbon monoxide and harmful structural changes in the ventricles
104-106

.  

2.5 Smoking and Arrhythmias 

Atrial fibrillation (AF) is a common arrhythmic disorder
107

. Its prevalence is higher in the elderly
108

 and in individuals with 

other cardiovascular risk factors
109

. It is a major risk factor for stroke, heart failure, and cognitive dysfunction, and the former 

two often being the first manifestations of AF
110

. Patients with established AF have a five-fold increase in their risk of stroke 

compared to those without this arrhythmia
111

. It also reduces the individual’s quality of life and is associated with increased 

mortality
112,113

. According to Dai et al., AF contributed to about 290,000 deaths globally in 2017
114

. 
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The link between smoking and increased risk of developing AF is well established
115,116

. A prospective, population-based 

study showed that the increased risk of developing atrial fibrillation was increased in both current and former cigarette 

smokers
117

. Similar conclusions have been reached in several other studies
118,119

. Chamberlain et al found that current 

smoking increased the incidence of AF more than two-fold
118

. Former smokers also demonstrate a higher risk, although this 

risk is lower than that seen in current smokers
119

. Secondhand smoke exposure during gestational development and childhood 

also increases the risk of AF in later in life
120

. Quitting smoking reduces the risk of AF
121

.  

Even ventricular tachyarrhythmia’s are increased in smokers with ischemic left ventricular dysfunction
122

. Ventricular 

arrhythmias are a major cause of sudden cardiac death
123

. Cigarette smoking is pro-arrhythmic due to the combined effects of 

nicotine, carbon monoxide, and pro-cyclic aromatic hydrocarbons
124,125

.  

2.6 Smoking and Valvular Diseases 

Severe calcification of the aortic valve invariably results in impaired left ventricular outflow
126

. The prevalence of moderate 

to severe aortic valve stenosis (AS) increases with age
126

. Shortness of breath eventually develops in these patients and 

symptomology gradually progresses to angina, heart failure, and syncope
127

. Once symptoms develop, mortality is extremely 

high, and more than half of AS patients die within 2 to 3 years
128

. Treatment of severe aortic stenosis includes aortic valve 

replacement, either via a surgical or percutaneous approach
129

. Globally, the prevalence of aortic valve calcification has 

steadily increased over the last 3 decades
49

.  

Several observational studies have established that smoking increases the risk of aortic valve stenosis
130-133. 

Thanassoulis et al 

reported that greater cigarette use was associated with elevated odds for aortic valve calcification (AVC), even after adjusting 

for other cardiovascular factors
131

. In the MESA study, the risk for incident AVC was more than doubled in active smokers 

relative to never smokers, independent of other clinical factors
132

. The Cardiovascular Health Study reported 35% increased 

odds for aortic stenosis in smokers
133

. This increased risk of aortic valve stenosis associated with smoking has also been 

noted in several prospective cohort studies
134

. Stenotic aortic valve disease is pathologically like atherosclerosis, with 

lipoprotein deposition, chronic inflammation, and active leaflet calcification
135

. 

2.7 Smoking and Aortic Aneurysm 

An aortic aneurysm, either thoracic or abdominal, is defined as a permanent localized dilatation of the vessel at least 150% 

compared to a relative normal adjacent diameter or with a maximal transverse diameter that exceeds 30 mm
136,137

. It is 

estimated that abdominal aortic aneurysms, have a prevalence of 1.4% in those studied aged 50 to 84
138

. They are potentially 

life-threatening, as rupture carries an extremely high mortality rate of 80–85%
139

.  

There is a strong association between smoking and the risk of developing abdominal aortic aneurysms, both in current and 

ex-smokers
140,141

. It is estimated that smokers are almost 4 times more likely to die from aortic aneurysm than nonsmoking 

men and women
142

. Thoracic aortic aneurysms are uncommon but smoking also appears to increase the risk of their 

occurrence
143

. Although decline in smoking has reduced their prevalence in some areas, abdominal aortic aneurysms 

continue to increase morbidity and mortality, in most parts of the world
49

. Isolated aortic aneurysms develop from complex 

mechanisms, including apoptosis of vascular smooth muscle cells, oxidative stress, and inflammation
144

. 

2.8 Smoking and Peripheral Artery Disease 

PAD is an atherosclerotic disease involving the pelvic and leg arteries
145

. It is characterized by intermittent claudication
146

. 

As the disease progresses, pain occurs at rest and the critical limb ischemia ultimately leads to tissue necrosis and 

amputation
147

. PAD is a cardiovascular disease equivalent and is associated with a high rate of non-fatal and fatal 

cardiovascular events
148

. PAD is diagnosed by measuring the ankle brachial index (ABI), and an ABI < 0.90 is extremely 

sensitive, and specific for a diagnosis of PAD
149,150

. It affects more than 200 million people worldwide
151

. Its global 

prevalence and its associated mortality is rising
49

. 

Smoking is causally associated with PAD
152

. It is estimated that almost 80% if individuals with PAD smoke or have smoked 

in the past
153

. Not only is the risk of PAD in smokers increased several-fold, but continuation of smoking also worsens 

prognosis in these individuals
154,155

. Smoking is also associated with restenosis after endovascular revascularization, graft 

failure and amputation in PAD patients
156

. Individuals smoking more than 1 pack per day have significantly greater adverse 

limb complications at one year, compared to those who smoked less
157

. Continued smoking also increases the risk of 

myocardial infarctions and premature death in patients with PAD
158

. Cessation of smoking helps reduce symptoms of 
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claudication in these patients but also helps reduce cardiovascular morbidity and mortality
159,160

. PAD is an atherosclerotic 

disease and smoking promotes the pathogenesis of atherosclerosis, the primary pathology in these patients
161

.  

2.9 Smoking and Erectile Dysfunction 

ED is defined as a consistent or recurrent inability to attain or maintain a rigid penile erection suitable for satisfactory sexual 

intercourse
162

. It is a common male disorder and is expected to affect more than 320 million men worldwide by 2025
163,164

. 

Causes may be endocrine or non-endocrine, and non-endocrine vasculogenic etiology is present in about 80% of cases
165

. It 

is associated with many comorbidities and risk factors including increasing age, obesity (BMI>30 kg/m2), excessive alcohol 

intake, diabetes mellitus, other cardiovascular diseases, depression, and several other psychological disorders
166

. It is usually 

a part of a more widespread atherosclerotic vascular disease and is known to be a strong predictor of other cardiovascular 

disorders, especially coronary artery disease
167

. Its presence significantly reduces the quality of life in men and their 

partners
168

. 

Several epidemiological and prospective studies have shown that smoking increases ED
169,170

. This adverse relationship has 

been noted in both former as well as current smokers
171

. He et al studied the association between smoking and ED among 

7684 men without vascular disease
172

. The odds ratio of erectile dysfunction was 1.41 for cigarette smokers compared with 

never smokers
172

.Comparable data was obtained in men aged 40–70 years followed for up to 10 years, with the likelihood of 

developing ED being double in smokers
173

. In a cross-sectional study of Chinese men in Hong Kong, smoking of ≥20 

cigarettes daily was associated with a 50% increase of having ED
174

.Smoking also increases the risk of ED in patients with 

other CVD risk factors
175-177

. The relationship between smoking and ED appears to be dose dependent
172

. In one study, penile 

rigidity during nocturnal erection inversely correlated with the number of cigarettes smoked per day
174

. Smoking in ED is a 

modifiable risk factor and smoking cessation improves ED
178,179

. This benefit has been noted in middle aged adults regardless 

of pack-year smoked
180

.  

Penile erection is largely caused by the presence of sufficient blood flow into the erectile tissue, simultaneous arterial 

endothelium-dependent dilatation, and sinusoidal endothelium-dependent corporal smooth muscle relaxation
181,182

. This 

dilatation is impaired resulting in reduced blood blow to the penis in smokers, due to impaired nitric oxide (NO) synthesis 

and degradation
183

. NO is the main neurotransmitter mediating vascular actions in the penile vasculature. Further, smoking 

results in the development of atherosclerosis in the internal pudendal and common penile arteries
184

. Smoking may also cause 

ultrastructural damage to the corporal tissue
185

. 

2.10 Smoking and Venous Disease 

DVT of the lower extremities is a common venous disorder and is associated with significant morbidity and a high rate of 

recurrence
186,187

. These patients are at an extremely high risk of developing pulmonary embolism (PE)
188

. PE is third most 

common cause of cardiovascular death in hospitalized patients in the West after stroke and heart attack
189

. Acute PE is a 

significant cause of mortality worldwide, accounting for over 100,000 deaths in 2018 alone
190

. Early diagnosis and 

intervention are paramount as 70% of deaths occur within the first hour of its occurrence
191

. 

The increased risk for developing venous thrombo-embolism (VTE) with smoking has been determined by systemic meta-

analytic studies
192,193

. Kaptoge and group analyzed data from more than 1.1 million participants in 76 cohorts, and found that, 

smoking was associated with higher risk of VTE
194

. El-Nasser recently re-confirmed this adverse link
195

. Excess risk for VTE 

in smokers is also related to hospitalization
196

. This risk is more during the first 12 weeks in smokers if there was surgery 

involved
197

. Smoking induces endothelial dysfunction, along with oxidative stress and thrombo-inflammation and these 

contribute to the venous complications
198,199

.  

2.11 Smoking and other CVD risk factors 

Smoking also aggravates many other CVD risk factors, such as diabetes mellitus
200

, dyslipidemia
201

, insulin resistance
202

, 

metabolic syndrome
203

, systemic inflammation
204

, and renal failure
205

.  

III. CONCLUSION 

The relationship between tobacco intake and the increased risk of CVDs is well established. The major mode of tobacco use 

is by smoking cigarettes. This is the number one preventable cause of CVDs. Further, quitting smoking after a major 

cardiovascular event is also the most effective secondary prevention measure
206

. The risks of CVDs drop dramatically 

following smoking cessation, irrespective of the age at cessation. Smoking cigarettes is also the number one preventable 
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cause of CVD mortality
207

. These risks are also increased with smokeless tobacco. Cessation of cigarette smoking 

dramatically reduces the risk of premature death from all smoking-related diseases
208

. The health risks associated with 

smoking show a dose-response relationship and there is no lower limit for deleterious effects
209

. No exposure to tobacco is 

safe for the cardiovascular system. 

REFERENCES 

[1] https://www.who.int/news-room/fact-sheets/detail/tobacco - accessed February 13, 2021. 

[2] Smith PH, Assefa B, Kainth S, Salas-Ramirez KY, McKee SA, Giovino GA. Use of Mentholated Cigarettes and Likelihood of 

Smoking Cessation in the United States: A Meta-Analysis. Nicotine Tob Res. 2020;22(3):307-316. doi:10.1093/ntr/ntz067. 

[3] Shihadeh A, Schubert J, Klaiany J, El Sabban M, Luch A, Saliba NA. Toxicant content, physical properties and biological activity of 

waterpipe tobacco smoke and its tobacco-free alternatives. BMJ. 2015;24(1):22–30. 

[4] Pryor W.A., K Stone. Oxidants in cigarette smoke: Radicals, hydrogen peroxide, peroxynitrate, and peroxynitrite. Ann NY Acad Sci, 

686 (1993), pp. 12-28. 

[5] A. E Taylor, D.C Johnson, H Kazemi. Environmental tobacco smoke and cardiovascular disease: A position paper from the Council 

on Cardiopulmonary and Critical Care, American Heart Association. Circulation, 86 (1992), pp. 699-702. 

[6] J.P. Winickoff, J. Friebely, S.E. Tanski, C. Sherrod, G.E. Matt, M.F. Hovell, et al. Beliefs about the health effects of ―thirdhand‖ 

smoke and home smoking bans. Pediatrics, 123 (2009), pp. e74-e79. 

[7] Solhi M, Fattahi E, Barati H, Mohammadi M, Kasmaei P, Rastaghi S. Smokeless Tobacco Use in Iran: A Systematic Review. Addict 

Health. 2020;12(3):225-234. doi:10.22122/ahj.v12i3.274. 

[8] Kindvall M, Jonsson L, Schyberg M (2019) Freeze dried oral smokeless tobacco snuff or non-tobacco snuff product and method of 

manufacturing thereof. Retrieved from https://patents.google.com/patent/US10278416B2/en. 

[9] Sohn M, Hartley C, Froelicher ES, Benowitz NL. Tobacco use and dependence. Semin Oncol Nurs. 2003;19(4):250–260. 

doi:10.1053/j.soncn.2003.08.002. 

[10] J.T Powell. Vascular damage from smoking: Disease mechanisms at the arterial wall. Vasc Med, 3 (1998), pp. 21-28. 

[11] https://www.cancer.org/cancer/cancer-causes/tobacco-and-cancer/carcinogens-found-in-tobacco-products.html. 

[12] Konstantinou E, Fotopoulou F, Drosos A, et al. Tobacco-specific nitrosamines: A literature review. Food Chem Toxicol. 2018 

Aug;118:198-203. doi: 10.1016/j.fct.2018.05.008. 

[13] Boström CE, Gerde P, Hanberg A, et al. Cancer risk assessment, indicators, and guidelines for polycyclic aromatic hydrocarbons in 

the ambient air. Environ Health Perspect. 2002 Jun;110 Suppl 3(Suppl 3):451-88. doi: 10.1289/ehp.110-1241197. 

[14] Eissenberg T, Shihadeh A. Waterpipe tobacco and cigarette smoking: direct comparison of toxicant exposure. Am J Prev Med. 

2009;37:518–523. 

[15] R. Grana, N. Benowitz, S.A. Glantz. E-cigarettes: a scientific review. Circulation, 129 (2014), pp. 1972-1986. 

[16] Warnakulasuriya S, Straif K. Carcinogenicity of smokeless tobacco: evidence from studies in humans & experimental animals. 

IJMR. 2018;148(6):681. 

[17] https://www.cdc.gov/tobacco/data_statistics/sgr/2010/consumer_booklet/pdfs/consumer.pdf - accessed February 7, 2021. 

[18] https://www.cancer.org/cancer/cancer-causes/tobacco-and-cancer/carcinogens-found-in-tobacco-products.html – accessed February 

2, 2021. 

[19] Lewis JB, Hirschi KM, Arroyo JA, Bikman BT, Kooyman DL, Reynolds PR. Plausible Roles for RAGE in Conditions Exacerbated 

by Direct and Indirect (Secondhand) Smoke Exposure. International Journal of Molecular Sciences. 2017; 18(3):652.  

https://doi.org/10.3390/ijms18030652 

[20] Lortet-Tieulent J., Sauer A.G., Siegel R.L., Miller K.D., Islami F., Fedewa S.A., Jacobs E.J., Jemal A. State-Level Cancer Mortality 

Attributable to Cigarette Smoking in the United States. JAMA Intern. Med. 2016;176:1792–1798.  

doi: 10.1001/jamainternmed.2016.6530. 

[21] O'Donnell MM, Baird J, Cooper C, et al. The Effects of Different Smoking Patterns in Pregnancy on Perinatal Outcomes in the 

Southampton Women's Survey. Int J Environ Res Public Health. 2020;17(21):7991. Published 2020 Oct 30.  

doi:10.3390/ijerph17217991 

[22] https://www.cdc.gov/reproductivehealth/maternalinfanthealth/substance-abuse/substance-abuse-during-

pregnancy.htm?CDC_AA_refVal=https%3A%2F%2Fwww.cdc.gov%2Freproductivehealth%2Fmaternalinfanthealth%2Ftobaccouse

pregnancy%2Findex.htm – accessed February 12, 2021. 

[23] Clatici VG, Racoceanu D, Dalle C, Voicu C, Tomas-Aragones L, Marron SE, et al. Perceived age and lifestyle. The specific 

contributions of seven factors involved in health and beauty. Maedica. 2017;12(3):191–201. 

[24] Goldenberg M, Danovitch I, IsHak WW. Quality of life and smoking. Am J Addict. 2014 Nov-Dec;23(6):540-62.  

doi: 10.1111/j.1521-0391.2014.12148.x. Epub 2014 Sep 25. PMID: 25255868. 

[25] http://www.kidon.com/smoke/percentages2.htm - accessed January 22, 2021. 

[26] GBD 2017 Risk Factor Collaborators. Global, regional, and national comparative risk assessment of 84 behavioural, environmental 

and occupational, and metabolic risks or clusters of risks for 195 countries and territories, 1990-2017: a systematic analysis for the 

Global Burden of Disease Study 2017. Lancet. 2018 Nov 10;392(10159):1923-1994. doi: 10.1016/S0140-6736(18)32225-6. 



International Multispecialty Journal of Health (IMJH)                          ISSN: [2395-6291]                        [Vol-7, Issue-3, March- 2021] 

Page | 7  

[27] Inoue-Choi M, Liao LM, Reyes-Guzman C, Hartge P, Caporaso N, Freedman ND. Association of long-term, low-intensity smoking 

with all-cause and cause-specific mortality in the National Institutes of Health-AARP Diet and Health Study. JAMA Intern Med. 

2017;177: 87–95. 10.1001/jamainternmed.2016.7511. 

[28] GBD 2015 Tobacco Collaborators MB. Fullman N, Ng M, et al. Smoking prevalence and attributable disease burden in 195 countries 

and territories, 1990–2015: a systematic analysis from the Global Burden of Disease Study 2015. Lancet. 2017;389:1885–1906.  

doi: 10.1016/S0140-6736(17)30819-X. 

[29] Fagerström K. The epidemiology of smoking: health consequences and benefits of cessation. Drugs. 2002;62(Suppl 2):1–9. 

[30] World No Tobacco Day 2017. Tobacco threatens us all: protect health, reduce poverty and promote development. Geneva: World 

Health Organization; 2017. 

[31] Jha P., Ramasundarahettige C., Landsman V., Rostron B., Thun M., Anderson R.N., McAfee T., Peto R. 21st-century hazards of 

smoking and benefits of cessation in the United States. N. Engl. J. Med. 2013;368:341–350. doi: 10.1056/NEJMsa1211128. 

[32] Jha P. The hazards of smoking and the benefits of cessation: a critical summation of the epidemiological evidence in high-income 

countries. Elife. 2020;9:e49979. Published 2020 Mar 24. doi:10.7554/eLife.49979. 

[33] https://www.who.int/cardiovascular_diseases/about_cvd/en/ - accessed October 29, 2020. 

[34] Bloom D, Cafiero E, Jané-Llopis E, Abrahams-Gessel S, Bloom L, et al. 2011. The Global Economic Burden of Non-Communicable 

Diseases. Geneva: World Econ. Forum. 

[35] Bourne RR. Global, regional, and national disability-adjusted life-years (DALYs) for 359 diseases and injuries and healthy life 

expectancy (HALE) for 195 countries and territories, 1990–2017: a systematic analysis for the Global Burden of Disease Study 2017. 

Lancet. 2018;392:1859–1922. 

[36] Organization WHO. The top 10 causes of death. https://www.who.int/news-room/fact-sheets/detail/the-top-10-causes-of-death. 

Accessed 12 Apr 2020. 

[37] Mons U, Müezzinler A, Gellert C, Schöttker B, Abnet CC, et al. CHANCES Consortium. Impact of smoking and smoking cessation 

on cardiovascular events and mortality among older adults: meta-analysis of individual participant data from prospective cohort 

studies of the CHANCES consortium. BMJ. 2015 Apr 20;350:h1551. doi: 10.1136/bmj.h1551. 

[38] Ezzati M, Lopez AD. Estimates of global mortality attributable to smoking in 2000. Lancet 362: 847–852, 2003. doi:10.1016/S0140-

6736(03)14338-3. 

[39] Barua RS, Rigotti NA, Benowitz NL, Cummings KM, Jazayeri MA, Morris PB, et al. 2018 ACC expert consensus decision pathway 

on tobacco cessation treatment: a report of the American College of Cardiology Task Force on Clinical Expert Consensus 

Documents. J Am Coll Cardiol. 2018;72(25):3332–3365. 

[40] Ahmed AA, Patel K, Nyaku MA, et al. Risk of Heart Failure and Death After Prolonged Smoking Cessation: Role of Amount and 

Duration of Prior Smoking. Circ Heart Fail. 2015 Jul;8(4):694-701. doi: 10.1161/CIRCHEARTFAILURE.114.001885. Epub 2015 

Jun 2. PMID: 26038535; PMCID: PMC5499230. 

[41] Mons Ute, MüezzinlerAysel, Gellert Carolin, Schöttker Ben, Abnet Christian C, Bobak Martin et al. Impact of smoking and smoking 

cessation on cardiovascular events and mortality among older adults: meta-analysis of individual participant data from prospective 

cohort studies of the CHANCES consortium BMJ 2015; 350 :h1551 

[42] Doll R, Peto R, Boreham J, Sutherland I. Mortality in relation to smoking: 50 years' observations on male British doctors. BMJ. 

2004;328(7455):1519. 

[43] Pope CA III, Burnett RT, Krewski D, Jerrett M, Shi Y, Calle EE, Thun MJ. Cardiovascular mortality and exposure to airborne fine 

particulate matter and cigarette smoke: shape of the exposure-response relationship. Circulation 120: 941–948, 2009.  

doi:10.1161/CIRCULATIONAHA.109.857888. 

[44] Hackshaw A, Morris JK, Boniface S, Tang JL, Milenković D. Low cigarette consumption and risk of coronary heart disease and 

stroke: meta-analysis of 141 cohort studies in 55 study reports. BMJ 360: j5855, 2018. doi:10.1136/bmj.j5855. 

[45] He J, Vupputuri S, Allen K, Prerost MR, Hughes J, Whelton PK. Passive smoking and the risk of coronary heart disease-a meta-

analysis of epidemiologic studies. N Engl J Med. 1999;340:920–926. doi: 10.1056/NEJM199903253401204. 

[46] Barua RS, Rigotti NA, Benowitz NL, Cummings KM, Jazayeri MA, Morris PB, et al. 2018 ACC expert consensus decision pathway 

on tobacco cessation treatment: a report of the American College of Cardiology Task Force on Clinical Expert Consensus 

Documents. J Am Coll Cardiol. 2018;72(25):3332–3365. 

[47] US Dept of Health and Human Services Introduction, evaluation of evidence on mechanisms of disease production, and summary. In: 

How Tobacco Smoke Causes Disease: The Biology and Behavioral Basis for Smoking-Attributable Disease: A Report of the 

Surgeon General. Published 2010. Accessed February 25, 2020.  

https://www.ncbi.nlm.nih.gov/books/NBK53017/pdf/Bookshelf_NBK53017.pdf. 

[48] WHO. A global brief on hypertension: Silent killer, global public health crisis (WHO/DCO/WHD/2013.2) World Health 

Organization; 2013. DOI: 10.5005/ijopmr-24-1-2. 

[49] Roth GA, Mensah GA, Johnson CO, et al.; GBD-NHLBI-JACC Global Burden of Cardiovascular Diseases Writing Group. Global 

Burden of Cardiovascular Diseases and Risk Factors, 1990-2019: Update From the GBD 2019 Study. J Am Coll Cardiol. 2020 Dec 

22;76(25):2982-3021. doi: 10.1016/j.jacc.2020.11.010. 

[50] Whelton PK, Carey RM, Aronow WS, et al. ACC/AHA/AAPA/ABC/ACPM/AGS/APhA/ASH/ASPC/NMA/PCNA guideline for the 

prevention, detection, evaluation, and management of high blood pressure in adults: a report of the American College of 

Cardiology/American Heart Association Task Force on Clinical Practice Guidelines. Hypertension 71 e13–e115, 2018.  

doi:10.1161/HYP.0000000000000065. 



International Multispecialty Journal of Health (IMJH)                          ISSN: [2395-6291]                        [Vol-7, Issue-3, March- 2021] 

Page | 8  

[51] Institute for Health Metrics and Evaluation Global Health Data Exchange. 2016. [2019-09-10]. GBD Results Tool  

http://ghdx.healthdata.org/gbd-results-tool. 

[52] Costa SM, Lima CA, Nobre A, Vieira DMA, Leal, ALR. Hypertension bearers with high risk/big risk of cardiovascular diseases and 

socioeconomic and health indicators. Rev Assoc Med Bras (1992). 2018; 64(7): 601–10. DOI: 10.1590/1806-9282.64.07.601. 

[53] Dochi M, Sakata K, Oishi M, Tanaka K, Kobayashi E, Suwazono Y. Smoking as an independent risk factor for hypertension: a 14-

year longitudinal study in male Japanese workers. Tohoku J Exp Med. 2009;217(1):37–43. doi: 10.1620/tjem.217.37. 

[54] Halperin RO, Gaziano JM, Sesso HD. Smoking and the risk of incident hypertension in middle-aged and older men. Am J Hypertens 

21: 148–152, 2008. doi:10.1038/ajh.2007.36. 

[55] Kaplan RC, Baldoni PL, Strizich GM, et al. Current smoking raises risk of incident hypertension: Hispanic Community Health Study 

- Study of Latinos. Am J Hypertens. 2020 Sep 24:hpaa152. doi: 10.1093/ajh/hpaa152. 

[56] Li N, Li Z, Chen S, Yang N, Ren A, Ye R. Effects of passive smoking on hypertension in rural Chinese nonsmoking women. J 

Hypertens. 2015 Nov;33(11):2210-4. doi: 10.1097/HJH.0000000000000694. PMID: 26259123. 

[57] Yun M, Li S, Sun D, Ge S, Lai CC, Fernandez C, Chen W, Srinivasan SR, Berenson GS. Tobacco smoking strengthens the 

association of elevated blood pressure with arterial stiffness: the Bogalusa Heart Study. J Hypertens 33: 266–274, 2015.  

doi:10.1097/HJH.0000000000000410. 

[58] Cryer PE, Haymond MW, Santiago JV, Shah SD. Norepinephrine and epinephrine release and adrenergic mediation of smoking-

associated hemodynamic and metabolic events. N Engl J Med 295: 573–577, 1976. doi:10.1056/NEJM197609092951101. 

[59] Pickering TG. Effects of stress and behavioral interventions in hypertension—the effects of smoking and nicotine replacement 

therapy on blood pressure. J Clin Hypertens (Greenwich) 3: 319–321, 2001. doi:10.1111/j.1524-6175.2001.00483.x. 

[60] Benjamin EJ, Muntner P, Alonso A, Bittencourt MS, Callaway CW, Carson AP, et al. Heart disease and stroke statistics—2019 

update: a report from the American Heart Associationexternal icon. Circulation. 2019;139(10):e56–528. 

[61] Gaziano TA, Pagidipati N. Scaling up chronic disease prevention interventions in lower- and middle-income countries. Annu Rev 

Public Health. 2013;34:317–335. doi: 10.1146/annurev-publhealth-031912-114402. 

[62] Ganz P, Abben RP, Barry WH. Dynamic variations in resistance of coronary arterial narrowings in angina pectoris at rest. Am J 

Cardiol. 1987 Jan 1;59(1):66-70. doi: 10.1016/s0002-9149(87)80071-1. 

[63] Bentzon J.F., Otsuka F., Virmani R., Falk E. Mechanisms of plaque formation and rupture. Circ. Res. 2014;114:1852–1866. doi: 

10.1161/CIRCRESAHA.114.302721. 

[64] Murray CJ, Lopez AD. Global mortality, disability, and the contribution of risk factors: Global Burden of Disease Study. Lancet. 

1997 May 17;349(9063):1436-42. doi: 10.1016/S0140-6736(96)07495-8. 

[65] Le Bras A. Public health: light smoking and CVD risk. Nat Rev Cardiol. 2018;15(3):136. doi: 10.1038/nrcardio.2018.10. 

[66] Benjamin EJ, Virani SS, Callaway CW, et al. American Heart Association Council on Epidemiology and Prevention Statistics 

Committee and Stroke Statistics Subcommittee. Heart Disease and Stroke Statistics-2018 Update: A Report From the American 

Heart Association. Circulation 137: e67–e492, 2018. doi:10.1161/CIR.0000000000000558.  

[67] Bjartveit K, Tverdal A. Health consequences of smoking 1-4 cigarettes per day. Tob Control 14: 315–320, 2005.  

doi:10.1136/tc.2005.011932. 

[68] Yusuf S, Hawken S, Ounpuu S, et al. Effect of potentially modifiable risk factors associated with myocardial infarction in 52 

countries (the INTERHEART study): case-control study. Lancet. 2004;364:937–952. doi: 10.1016/S0140-6736(04)17018-9. 

[69] Hackshaw A, Morris JK, Boniface S, Tang JL, Milenković D. Low cigarette consumption and risk of coronary heart disease and 

stroke: meta-analysis of 141 cohort studies in 55 study reports [published correction appears in BMJ. 2018 Apr 11;361:k1611. 

doi:10.1136/bmj.j5855. 

[70] Barnoya J, Glantz SA. Cardiovascular effects of secondhand smoke: nearly as large as smoking. Circulation. 2005;111:2684–2698. 

doi: 10.1161/circulationaha.104.492215. 

[71] Hammond EC, Horn D. Smoking and death rates--report on forty-four months of follow-up of 187,783 men. By E. Cuyler Hammond 

and Daniel horn, 1958. CA Cancer J Clin. 1988;38:28–58. doi: 10.3322/canjclin.38.1.28. 

[72] Critchley JA, Capewell S. Mortality risk reduction associated with smoking cessation in patients with coronary heart disease: a 

systematic review. JAMA. 2003; 290(1): 86–97. DOI: 10.1001/jama.290.1.86. 

[73] Ibanez B, James S, Agewall S, et al. 2017 ESC Guidelines for the management of acute myocardial infarction in patients presenting 

with ST-segment elevation: The Task Force for the management of acute myocardial infarction in patients presenting with ST-

segment elevation of the European Society of Cardiology (ESC). Eur Heart J. 2018; 39(2): 119–77. DOI: 10.1093/eurheartj/ehx393. 

[74] Casolo G, Del Meglio J, Tessa C. Epidemiology and pathophysiologic insights of coronary atherosclerosis relevant for contemporary 

non-invasive imaging. Cardiovasc Diagn Ther. 2020 Dec;10(6):1906-1917. doi: 10.21037/cdt-20-157. 

[75] Salahuddin S, Prabhakaran D, Roy A. Pathophysiological mechanisms of tobacco-related CVD. Glob Heart. 2012;7:113–120.  

doi: 10.1016/j.gheart.2012.05.003. 

[76] Donnan GA, Fisher M, Macleod M, et al. Stroke. Lancet 2008;371:1612–23. 10.1016/S0140-6736(08)60694-7.  

[77] Barthels D, Das H. Current advances in ischemic stroke research and therapies. BiochimBiophys Acta Mol Basis Dis. 2020 Apr 

1;1866(4):165260. doi: 10.1016/j.bbadis.2018.09.012. 

[78] Feigin VL, Nguyen G, Cercy K, Johnson CO, Alam T, Parmar PG, et al. . Global, regional, and country-specific lifetime risks of 

stroke, 1990 and 2016. N Engl J Med. (2018) 379:2429–37. 10.1056/NEJMoa1804492. 



International Multispecialty Journal of Health (IMJH)                          ISSN: [2395-6291]                        [Vol-7, Issue-3, March- 2021] 

Page | 9  

[79] Verma R, Arya KN, Sharma P, Garg RK. Understanding gait control in post-stroke: implications for management. J Bodyw Mov 

Ther. 2012 Jan;16(1):14-21. doi: 10.1016/j.jbmt.2010.12.005. 

[80] Price AJ, Wright FL, Green J, Balkwill A, Kan SW, Yang TO, Floud S, Kroll ME, Simpson R, Sudlow CLM, Beral V, Reeves GK.. 

Differences in risk factors for 3 types of stroke: UK prospective study and meta-analyses. Neurology 2018;90:e298–e306. 

[81] Mons U, Muezzinler A, Gellert C, Schottker B, Abnet CC, Bobak M, et al. Impact of smoking and smoking cessation on 

cardiovascular events and mortality among older adults: meta-analysis of individual participant data from prospective cohort studies 

of the CHANCES consortium. BMJ. 2015;350: h1551 10.1136/bmj.h1551. 

[82] Putaala J, Yesilot N, Waje-Andreassen U, Pitkaniemi J, Vassilopoulou S, Nardi K, et al. Demographic and geographic vascular risk 

factor differences in European young adults with ischemic stroke: the 15 cities young stroke study. Stroke. 2012;43: 2624–2630. 

10.1161/STROKEAHA.112.662866. 

[83] Rissanen I, Oura P, Paananen M, Miettunen J, Geerlings MI. Smoking trajectories and risk of stroke until age of 50 years - The 

Northern Finland Birth Cohort 1966. PLoS One. 2019;14(12):e0225909. Published 2019 Dec 17. doi:10.1371/journal.pone.0225909. 

[84] Woodward M, Lam TH, Barzi F, Patel A, Gu D, Rodgers A, et al. Smoking, quitting, and the risk of cardiovascular disease among 

women and men in the Asia-Pacific region. Int J Epidemiol. 2005;34: 1036–1045. 10.1093/ije/dyi104. 

[85] Allan Hackshaw. Joan K Morris, Sadie Boniface, Jin-Ling Tang, DušanMilenković. Low cigarette consumption and risk of coronary 

heart disease and stroke: meta-analysis of 141 cohort studies in 55 study reports. BMJ 2018; 360. 

doi: https://doi.org/10.1136/bmj.j5855. 

[86] WHO (World Health Organization Cardiovascular diseases (CVDs) https://www.who.int/news-room/fact-

sheets/detail/cardiovascular-diseases-(cvds). Published May 17, 2017. Accessed June 2, 2019. 

[87] Albano MG, Jourdain P, De Andrade V, Domenke A, Desnos M, d’Ivernois Jean-François. Therapeutic patient education in heart 

failure: do studies provide sufficient information about the educational programme? Arch Cardiovasc Dis. 2014;107(5):328–339.  

doi: 10.1016/j.acvd.2013.12.002. 

[88] Benjamin EJ, Blaha MJ, Chiuve SE, Cushman M, Das SR, Deo R, de Ferranti SD, Floyd J, Fornage M, Gillespie C, Isasi CR, et al. 

American Heart Association Statistics Committee and Stroke Statistics Subcommittee. Heart Disease and Stroke Statistics-2017 

Update: A Report From the American Heart Association. Circulation. 2017 Mar 7;135(10):e146-e603.  

doi: 10.1161/CIR.0000000000000485. 

[89] Inamdar AA, Inamdar AC. Heart Failure: Diagnosis, Management and Utilization. J Clin Med. 2016;5(7) doi: 10.3390/jcm5070062. 

[90] Aune D, Schlesinger S, Norat T, Riboli E.. Tobacco smoking and the risk of heart failure: a systematic review and meta-analysis of 

prospective studies. Eur J PrevCardiol 2019;26:279–288. 

[91] Chambless LE, Heiss G, Folsom AR, Rosamond W, Szklo M, Sharrett AR, Clegg LX. Association of coronary heart disease 

incidence with carotid arterial wall thickness and major risk factors: the Atherosclerosis Risk in Communities (ARIC) Study, 1987–

1993. American journal of epidemiology 1997;146:483–494. 

[92] Feodoroff M, Harjutsalo V, Forsblom C, Groop PH. Dose-dependent effect of smoking on risk of coronary heart disease, heart 

failure and stroke in individuals with type 1 diabetes. Diabetologia. 2018;61(12):2580–2589. doi: 10.1007/s00125-018-4725-9. 

[93] Ambrose JA, Barus RS. The pathophysiology of cigarette smoking and cardiovascular disease. J Am Coll Cardiol. 

2004;43(10):1731–1737. doi: 10.1016/j.jacc.2003.12.047. 

[94] Conard MW, Haddock CK, Poston WS, Spertus JA. The impact of smoking status on the health status of heart failure patients. 

Congest Heart Fail. 2009;15(2):82–86. doi: 10.1111/j.1751-7133.2009.00053.x. 

[95] Weeks SG, Glantz SA, De Marco T, Rosen AB, Fleischmann KE. Secondhand smoke exposure and quality of life in patients with 

heart failure. Arch Intern Med. 2011;171:1887–1893. doi: 10.1001/archinternmed.2011.518. 

[96] Suskin N, Sheth T, Negassa A, Yusuf S. Relationship of current and past smoking to mortality and morbidity in patients with left 

ventricular dysfunction. J Am Coll Cardiol. 2001;37:1677–1682. doi: 10.1016/S0735-1097(01)01195-0. 

[97] Hussain Z, Yu M, Wozniak A, Kim D, Krepostman N, Liebo M, Raichlin E, Heroux A, Joyce C, Ilias-Basha H. Impact of Donor 

Smoking History on Post Heart Transplant Outcomes: A Propensity Matched Analysis of ISHLT registry. Clin Transplant. 2020 Oct 

23:e14127. doi: 10.1111/ctr.14127. 

[98] Fleg JL. Healthy lifestyle and risk of heart failure: An ounce of prevention well worth the effort. Circ Heart Fail. 2016;9(4):e003155. 

doi: 10.1161/CIRCHEARTFAILURE.116.003155. 

[99] Centers for Disease C, Prevention, National Center for Chronic Disease P, et al. Publications and reports of the Surgeon General. 

How tobacco smoke causes disease: the biology and behavioral basis for smoking-attributable disease: a report of the surgeon 

general, Centers for Disease Control and Prevention (US), Atlanta (GA) (2010). 

[100] Anker SD, von Haehling S. Inflammatory mediators in chronic heart failure: an overview. Heart. 2004;90:464–470. doi: 

10.1136/hrt.2002.007005. 

[101] Munzel T, Gori T, Keaney JJ, Maack C, Daiber A. Pathophysiological role of oxidative stress in systolic and diastolic heart failure 

and its therapeutic implications. Eur Heart J. 2015;36:2555–2564. doi: 10.1093/eurheartj/ehv305. 

[102] Morris PB, Ference BA, Jahangir E, et al. Cardiovascular effects of exposure to cigarette smoke and electronic cigarettes: clinical 

perspectives from the Prevention of Cardiovascular Disease Section Leadership Council and Early Career Councils of the American 

College of Cardiology.J Am Coll Cardiol. 2015; 66:1378–1391. doi: 10.1016/j.jacc.2015.07.037. 

[103] Kamimura D, Cain LR, Mentz RJ, et al. Cigarette smoking and incident heart failure. Circulation. 2018;137(24):2572–2582.  

doi: 10.1161/CIRCULATIONAHA.117.031912. 



International Multispecialty Journal of Health (IMJH)                          ISSN: [2395-6291]                        [Vol-7, Issue-3, March- 2021] 

Page | 10  

[104] Nicolozakes AW, Binkley PF, Leier CV. Hemodynamic effects of smoking in congestive heart failure.Am J Med. Sci. 1988; 

296:377–380. 

[105] Reboul C, Boissière J, André L, Meyer G, Bideaux P, Fouret G, Feillet-Coudray C, Obert P, Lacampagne A, Thireau J, Cazorla O, 

Richard S. Carbon monoxide pollution aggravates ischemic heart failure through oxidative stress pathway.Sci Rep. 2017; 7:39715. 

doi: 10.1038/srep39715. 

[106] Ambrose JA, Barus RS. The pathophysiology of cigarette smoking and cardiovascular disease. J Am Coll Cardiol. 

2004;43(10):1731–1737. doi: 10.1016/j.jacc.2003.12.047. 

[107] Krijthe BP, Kunst A, Benjamin EJ, Lip GY, Franco OH, Hofman A, et al. Projections on the number of individuals with atrial 

fibrillation in the European Union, from 2000 to 2060. Eur Heart J. 2013;34(35):2746–51. 

[108] Go AS, Hylek EM, Phillips KA, Chang Y, Henault LE, Selby JV, et al. Prevalence of diagnosed atrial fibrillation in adults: national 

implications for rhythm management and stroke prevention: the AnTicoagulation and Risk Factors in Atrial Fibrillation (ATRIA) 

Study. JAMA. 2001;285(18):2370–5. doi:. http://dx.doi.org/10.1001/jama.285.18.2370. 

[109] Staerk L, Wang B, Preis SR, Larson MG, Lubitz SA, Ellinor PT, et al. Lifetime risk of atrial fibrillation according to optimal, 

borderline, or elevated levels of risk factors: cohort study based on longitudinal data from the Framingham Heart Study. BMJ. 

2018;361:k1453. doi:. http://dx.doi.org/10.1136/bmj.k1453. 

[110] Wolf PA, Abbott RD, Kannel WB. Atrial fibrillation as an independent risk factor for stroke: the Framingham Study. Stroke. 

1991;22(8):983–8. doi:. http://dx.doi.org/10.1161/01.STR.22.8.983. 

[111] Conen D, Chae CU, Glynn RJ, Tedrow UB, Everett BM, Buring JE, et al. Risk of death and cardiovascular events in initially healthy 

women with new-onset atrial fibrillation. JAMA. 2011;305(20):2080–7. doi:. http://dx.doi.org/10.1001/jama.2011.659. 

[112] Wolf PA, Abbott RD, Kannel WB. Atrial fibrillation as an independent risk factor for stroke: the Framingham Study. Stroke. 

1991;22(8):983–8. 

[113] Conen D, Chae CU, Glynn RJ, Tedrow UB, Everett BM, Buring JE, et al.Risk of death and cardiovascular events in initially healthy 

women with new-onset atrial fibrillation. JAMA. 2011;305(20):2080–7. doi:. http://dx.doi.org/10.1001/jama.2011.659. 

[114] Dai H, Zhang Q, Much AA, Maor E, Segev A, Beinart R, Adawi S, Lu Y, Bragazzi NL, Wu J. 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 Clin Outcomes 2020:doi: 10.1093/ehjqcco/qcaa061. 

[115] Rahman F, Yin X, Larson MG, Ellinor PT, Lubitz SA, Vasan RS, McManus DD, Magnani JW, Benjamin EJ. Trajectories of risk 

factors and risk of new-onset atrial fibrillation in the Framingham Heart Study. Hypertension 68: 597–605, 2016. 

doi:10.1161/HYPERTENSIONAHA.116.07683. 

[116] Zuo H, Nygård O, Vollset SE, Ueland PM, Ulvik A, Midttun Ø, Meyer K, Igland J, Sulo G, Tell GS. Smoking, plasma cotinine and 

risk of atrial fibrillation: the Hordaland Health Study. J Intern Med. 2018 Jan;283(1):73-82. doi: 10.1111/joim.12689. 

[117] Heeringa J, Kors JA, Hofman A, van Rooij FJ, Witteman JC. Cigarette smoking and risk of atrial fibrillation: the Rotterdam Study. 

Am Heart J. 2008 Dec;156(6):1163-9. doi: 10.1016/j.ahj.2008.08.003.  

[118] Chamberlain AM, Agarwal SK, Folsom AR, Duval S, Soliman EZ, Ambrose M, Eberly LE, Alonso A. Smoking and incidence of 

atrial fibrillation: results from the Atherosclerosis Risk in Communities (ARIC) study. Heart Rhythm. 2011 Aug;8(8):1160-6.  

doi: 10.1016/j.hrthm.2011.03.038.  

[119] Aune D, Schlesinger S, Norat T, Riboli E. Tobacco smoking and the risk of atrial fibrillation: A systematic review and meta-analysis 

of prospective studies. Eur J PrevCardiol. 2018 Sep;25(13):1437-1451. doi: 10.1177/2047487318780435. 

[120] S. Dixit, M.J. Pletcher, E. Vittinghoff, et al. Secondhand smoke and atrial fibrillation: data from the Health eHeart Study. Heart 

Rhythm, 13 (2016), pp. 3-9. 

[121] S. Suzuki, T. Otsuka, K. Sagara, et al. Association between smoking habits and the first-time appearance of atrial fibrillation in 

Japanese patients: evidence from the Shinken Database. J Cardiol, 66 (2015), pp. 73-79. 

[122] Goldenberg I, Moss AJ, McNitt S, Zareba W, Daubert JP, Hall WJ, et al. Cigarette smoking and the risk of supraventricular and 

ventricular tachyarrhythmias in high-risk cardiac patients with implantable cardioverter defibrillators. J Cardiovasc Electrophysiol. 

2006;17(9):931–936. 

[123] Messerli FH, Nunez BD, Ventura HO, Snyder DW. Overweight and sudden death: increased ventricular ectopy in cardiomyopathy of 

obesity. Arch Intern Med, 147 (1987), pp. 1725-1728. 

[124] Benowitz NL. Drug therapy. Pharmacologic aspects of cigarette smoking and nicotine addiction. N Engl J Med. 1988;319(20):1318–

1330. 

[125] Howard G, Wagenknecht LE, Burke GL, Diez-Roux A, Evans GW, McGovern P, et al. Cigarette smoking and progression of 

atherosclerosis: the Atherosclerosis Risk in Communities (ARIC) study. JAMA. 1998;279(2):119–124. 

[126] Osnabrugge RL, Mylotte D, Head SJ, Van Mieghem NM, Nkomo VT, LeReun CM, et al. Aortic stenosis in the elderly: disease 

prevalence and number of candidates for transcatheter aortic valve replacement: a meta-analysis and modeling study. J Am Coll 

Cardiol. 2013;62(11):1002–12. 

[127] Bottaro G, Zappulla P, Deste W, Famà F, Agnello F, Trovato D, Indelicato A, Barbanti M, Sgroi C, Monte IP, Tamburino C. Severe 

Aortic Valve Stenosis: Symptoms, Biochemical Markers, and Global Longitudinal Strain. J Cardiovasc Echogr. 2020 Jul-

Sep;30(3):154-161. doi: 10.4103/jcecho.jcecho_13_20. 

[128] Liu Z, Duarte R, Kidney E, Bem D, Bramley G, Rooney S, et al. Clinical effectiveness and safety of transcatheter aortic valve 

implantation (TAVI) for aortic stenosis: a systematic review and meta-analysis [Internet]. Birmingham (UK): University of 

Birmingham; 2016. 



International Multispecialty Journal of Health (IMJH)                          ISSN: [2395-6291]                        [Vol-7, Issue-3, March- 2021] 

Page | 11  

[129] Takeji Y, Taniguchi T, Morimoto T, et al. the CURRENT AS Registry Investigators and K-TAVI Registry Investigators. 

Transcatheter Aortic Valve Implantation vs. Surgical Aortic Valve Replacement for Severe Aortic Stenosis in Real-World Clinical 

Practice. Circ J. 2020 Apr 24;84(5):806-814. doi: 10.1253/circj.CJ-19-0951. 

[130] Larsson SC, Wolk A, Back M.. Alcohol consumption, cigarette smoking and incidence of aortic valve stenosis. J Intern Med 

2017;282:332–339. 

[131] Thanassoulis G, Massaro JM, Cury R et al. Associations of long-term and early adult atherosclerosis risk factors with aortic and 

mitral valve calcium. J Am Coll Cardiol 2010;55:2491–8. 

[132] Owens DS, Katz R, Takasu J, Kronmal R, Budoff MJ, O’Brien KD. Incidence and progression of aortic valve calcium in the Multi-

ethnic Study of Atherosclerosis (MESA). Am J Cardiol 2010;105:701–8. 

[133] Stewart BF, Siscovick D, Lind BK et al. Clinical factors associated with calcific aortic valve disease. J Am Coll Cardiol 

1997;29:630–4. 

[134] Martinsson A, Ostling G, Persson M, Sundquist K, Andersson C, Melander O, Engstrom G, Hedblad B, Smith JG.. Carotid plaque, 

intima-media thickness, and incident aortic stenosis: a prospective cohort study. ArteriosclerThrombVasc Biol 2014;34:2343–2348. 

[135] Lester SJ, Heilbron B, Gin K, Dodek A, Jue J. The natural history and rate of progression of aortic stenosis. Chest. 

1998;113(4):1109–14. 10.1378/chest.113.4.1109. 

[136] Johnston KW, Rutherford RB, Tilson MD, Shah DM, Hollier L, Stanley JC. Suggested standards for reporting on arterial aneurysms. 

Subcommittee on Reporting Standards for Arterial Aneurysms, Ad Hoc Committee on Reporting Standards, Society for Vascular 

Surgery and North American Chapter, International Society for Cardiovascular Surgery. J Vasc Surg. 1991 Mar;13(3):452-8. 

[137] Lim J., Wolff J., Rodd C., Cooper D., Earnshaw J.J. Outcome in Men with a Screen-detected Abdominal Aortic Aneurysm Who are 

not Fit for Intervention. Eur. J. Vasc. Endovasc. Surg. 2015;50:732–736. doi: 10.1016/j.ejvs.2015.07.035. 

[138] Kent KC, Zwolak RM, Egorova NN, Riles TS, Manganaro A, Moskowitz AJ, Gelijns AC, Greco G. Analysis of risk factors for 

abdominal aortic aneurysm in a cohort of more than 3 million individuals. J Vasc Surg. 2010 Sep;52(3):539-48. 

[139] Budd J.S., Finch D., Carter P. A study of the mortality from ruptured abdominal aortic aneurysms in a district community. Eur. J. 

Vasc. Surg. 1989;3:351–354. doi: 10.1016/S0950-821X(89)80073-8. 

[140] Aune D, Schlesinger S, Norat T, Riboli E.. Tobacco smoking and the risk of abdominal aortic aneurysm: a systematic review and 

meta-analysis of prospective studies. Sci Rep 2018;8:14786. 

[141] NICE Guideline Updates Team (UK). Risk factors for predicting presence of an abdominal aortic aneurysm: Abdominal aortic 

aneurysm: diagnosis and management: Evidence review A. London: National Institute for Health and Care Excellence (UK); 2020 

Mar. PMID: 32407017. 

[142] United States Department of Health and Human Services. The Health Consequences of Smoking: 50 Years of Progress. A Report of 

the Surgeon General. Atlanta, GA: Department of Health and Human Services, Centers for Disease Control and Prevention, National 

Center for Chronic Disease Prevention and Health Promotion, Office on Smoking and Health, 2014. 

[143] Landenhed M, Engstrom G, Gottsater A, Caulfield MP, Hedblad B, Newton-Cheh C, Melander O, Smith JG.. Risk profiles for aortic 

dissection and ruptured or surgically treated aneurysms: a prospective cohort study. J Am Heart Assoc 2015;4:e001513. 

[144] Kopacz A, Werner E, Grochot-Przęczek A, et al. Simvastatin Attenuates Abdominal Aortic Aneurysm Formation Favoured by Lack 

of Nrf2 Transcriptional Activity. Oxid Med Cell Longev. 2020;2020:6340190. Published 2020 Jun 16. doi:10.1155/2020/6340190. 

[145] Fowkes FG, Murray GD, Butcher I, et al. Ankle brachial index combined with Framingham Risk Score to predict cardiovascular 

events and mortality: a meta-analysis. JAMA. 2008;300(2):197–208. 

[146] Marashi M, Bahr A, Al Mahdi H, Bakir S, Al Farhan M. Global Risk Profile Verification in Patients with Venous Thromboembolism 

(GRIP VTE) in 5 Gulf countries. Clin Appl ThrombHemost. 2009 May-Jun;15(3):289-96. doi: 10.1177/1076029608315168. 

[147] Caitlin W. Hicks, Chao Yang, Chiadi E. et al. Association s of Obesity With Incident Hospitalization Related to Peripheral Artery 

Disease and Critical Limb Ischemia in the ARIC Study. Journal of the American Heart Association. 2018;7. 9 Aug 

2018https://doi.org/10.1161/JAHA.118.008644. 

[148] Subherwal S, Patel MR, Kober L, Peterson ED, Bhatt DL, Gislason GH, Olsen AM, Jones WS, Torp-Pedersen C, Fosbol EL. 

Peripheral artery disease is a coronary heart disease risk equivalent among both men and women: results from a nationwide study. 

Eur J PrevCardiol. 2015 Mar;22(3):317-25. 

[149] Gerhard-Herman MD, Gornik HL, Barrett C, et al. 2016 AHA/ACC Guideline on the Management of Patients With Lower Extremity 

Peripheral Artery Disease: Executive Summary: A Report of the American College of Cardiology/American Heart Association Task 

Force on Clinical Practice Guidelines. J Am Coll Cardiol. 2017 Mar 21;69(11):1465-1508. doi: 10.1016/j.jacc.2016.11.008. 

[150] Aboyans V, Ricco JB, Bartelink MEL, et al. Desormais I. 2017 ESC Guidelines on the Diagnosis and Treatment of Peripheral 

Arterial Diseases, in collaboration with the European Society for Vascular Surgery (ESVS): document covering atherosclerotic 

disease of extracranial carotid and vertebral, mesenteric, renal, upper and lower extremity arteries. Endorsed by: the European Stroke 

Organization (ESO)The Task Force for the Diagnosis and Treatment of Peripheral Arterial Diseases of the European Society of 

Cardiology (ESC) and of the European Society for Vascular Surgery (ESVS) Eur Heart J. 2018;39:763–816. doi: 

10.1093/eurheartj/ehx095. 

[151] Alzamora MT, Fore´s R, Baena-Dı´ez JM, Pera G, Toran P, Sorribes M et al (2010) The peripheral arterial disease study 

(PERART/ARTPER): prevalence and risk factors in the general population. BMC Public Health 10:38. 

[152] Lu L, Mackay DF, Pell JP. Meta-analysis of the association between cigarette smoking and peripheral arterial disease. Heart 

2014;100:414–423. 

[153] Smith GD, Shipley MJ, Rose G. Intermittent claudication, heart disease risk factors, and mortality. The Whitehall Study. Circulation 

1990;82:1925-31. 



International Multispecialty Journal of Health (IMJH)                          ISSN: [2395-6291]                        [Vol-7, Issue-3, March- 2021] 

Page | 12  

[154] Benjamin EJ, Virani SS, Callaway CW, et al. American Heart Association Council on Epidemiology and Prevention Statistics 

Committee and Stroke Statistics Subcommittee . Heart Disease and Stroke Statistics-2018 Update: A Report From the American 

Heart Association. Circulation 137: e67–e492, 2018. doi:10.1161/CIR.0000000000000558. 

[155] Aboyans V, Criqui MH, Denenberg JO, Knoke JD, Ridker PM, Fronek A. Risk factors for progression of peripheral arterial disease 

in large and small vessels. Circulation. 2006 Jun 6;113(22):2623-9. doi: 10.1161/CIRCULATIONAHA.105.608679. 

[156] Willigendael EM, Teijink JAW, Bartelink ML, Peters RJG, Büller HR, Prins MH. Smoking and the patency of lower extremity 

bypass grafts: a meta-analysis. J Vasc Surg 2005;42:67-74. 

[157] Young JC, Paul NJ, Karatas TB, Kondrasov SA, McGinigle KL, Crowner JR, Pascarella L, Farber MA, Kibbe MR, Marston WA, 

Kalbaugh CA. Cigarette smoking intensity informs outcomes after open revascularization for peripheral artery disease. J Vasc Surg. 

2019 Dec;70(6):1973-1983.e5. doi: 10.1016/j.jvs.2019.02.066.  

[158] Price JF, Mowbray PI, Lee AJ, Rumley A, Lowe GD, Fowkes FG. Relationship between smoking and cardiovascular risk factors in 

the development of peripheral arterial disease and coronary artery disease: Edinburgh Artery Study. Eur Heart J. 1999 

Mar;20(5):344-53. doi: 10.1053/euhj.1998.1194. 

[159] Ratchford EV. Medical management of claudication. J Vasc Surg 2017;66:275-80. 

[160] Lu JT, Creager MA. The relationship of cigarette smoking to peripheral arterial disease. Rev Cardiovasc Med. 2004 Fall;5(4):189-93. 

PMID: 15580157. 

[161] Centner AM, Bhide PG, Salazar G. Nicotine in Senescence and Atherosclerosis. Cells. 2020 Apr 22;9(4):1035. doi: 

10.3390/cells9041035. 

[162] Muneer A, Kalsi J, Nazareth I, Arya M. Erectile dysfunction. BMJ. 2014 Jan 27;348:g129. 

[163] NIH Consensus Conference. Impotence. NIH Consensus Development Panel on Impotence. JAMA 1993;270:83-90.  

Doi: 10.1001/jama.1993.03510010089036. 

[164] Ayta IA, McKinlay JB, Krane RJ. The likely worldwide increase in erectile dysfunction between 1995 and 2025 and some possible 

policy consequences. BJU Int 1999;84:50-6. 10.1046/j.1464-410x.1999.00142.x. 

[165] Yafi FA, Jenkins L, Albersen M, Corona G, Isidori AM, Goldfarb S, et al. Erectile dysfunction. Nat Rev Dis Primers. 2016;2:16003. 

[166] Kim S, Cho MC, Cho SY, Chung H, Rajasekaran MR. Novel Emerging Therapies for Erectile Dysfunction. World J Mens Health. 

2021 Jan;39(1):48-64. doi: 10.5534/wjmh.200007. 

[167] Bryan G. Schwartz, Robert A. Kloner. Cardiovascular Implications of Erectile Dysfunction. Circulation. 2011;123:e609–e611. 

[168] Mulhall JP, Giraldi A, Hackett G, et al. The 2018 Revision to the Process of Care Model for Evaluation of Erectile Dysfunction. J 

Sex Med 2018;15:1280-92. 10.1016/j.jsxm.2018.06.005. 

[169] Millett C, Wen LM, Rissel C, Smith A, Richters J, Grulich A, de Visser R . Smoking and erectile dysfunction: Findings from a 

representative sample of Australian men. Tob Control. 2006;15:136–139. 

[170] Bacon CG, et al. A prospective study of risk factors for erectile dysfunction. J Urol. 2006;176:217–221.  

[171] Gades NM, Nehra A, Jacobson DJ, McGree ME, Girman CJ, Rhodes T, Roberts RO, Lieber MM, Jacobsen SJ. Association between 

smoking and erectile dysfunction: A population-based study. Am. J Epidemiol. 2005;161:346–351. 

[172] He J, Reynolds K, Chen J, et al. Cigarette smoking and erectile dysfunction among Chinese men without clinical vascular disease. 

Am J Epidemiol. 2007;166(7):803–809. doi:10.1093/aje/kwm154. 

[173] Feldman HA, Johannes CB, Derby CA, Kleinman KP, Mohr BA, Araujo AB, Mckinlay JB. Erectile dysfunction and coronary risk 

factors: Prospective results from the Massachusetts Male Aging Study. Prev Med. 2000;30:328–338. 

[174] Lam TH, Abdullah AS, Ho LM, et al. Smoking and sexual dysfunction in Chinese males: findings from men's health survey. Int J 

Impot Res 2006;18:364-9. 10.1038/sj.ijir.3901436.  

[175] Shabsigh R, Fishman IJ, Schum C, Dunn JK. Cigarette smoking and other vascular risk factors in vasculogenic impotence. Urology. 

1991;38:227–231. 

[176] Bortolotti A, Fedele D, Chatenoud L, Colli E, Coscelli C, Landoni M, Lavezzari M, Santeusanio F, Parazzini F. Cigarette smoking: 

A risk factor for erectile dysfunction in diabetics. Eur Urol. 2001;40:392–396. 

[177] Azab SS, Salem A, Ismail NN, El Khiat Y, El Gebally MA. Penile hemodynamics study in erectile dysfunction men: the influence of 

smoking obesity on the parameters of penile duplex. Int Urol Nephrol. 2020 Jun;52(6):1015-1025. doi: 10.1007/s11255-020-02405-

1.  

[178] Shamloul R, Ghanem H. Erectile dysfunction. Lancet 2013;381:153-65. 10.1016/S0140-6736(12)60520-0. 

[179] Pourmand G, Alidaee MR, Rasuli S, et al. Do cigarette smokers with erectile dysfunction benefit from stopping?: a prospective 

study. BJU Int 2004;94:1310-3. 10.1111/j.1464-410X.2004.05162.x. 

[180] Sahin MO, Sen V, Gunduz G, Ucer O. Effect of smoking cessation on sexual functions in men aged 30 to 60 years. Int Braz J Urol. 

2020 Jul-Aug;46(4):642-648. doi: 10.1590/S1677-5538.IBJU.2019.0541. 

[181] Lewis RW, Hatzichristou DG, Laumann E, McKinlay JB. Epidemiology and natural history of erectile dysfunction; risk factors 

including iatrogenic and aging. In: Jardin A, Wagner AH, Khoury S, Guiliano F, Padma-Nathan H, Rosen A, eds, editors. Erectile 

Dysfunction. Plymouth: Health Publication Ltd; 2000. pp. 21–51. 

[182] Powell JT. Vascular damage from smoking: disease mechanisms at the arterial wall. Vasc Med. 1998;3:21–28.6. 

[183] Tostes RC, Carneiro FS, Lee AJ, et al. Cigarette smoking and erectile dysfunction: focus on NO bioavailability and ROS generation. 

J Sex Med. 2008;5(6):1284-1295. doi:10.1111/j.1743-6109.2008.00804.x]. 



International Multispecialty Journal of Health (IMJH)                          ISSN: [2395-6291]                        [Vol-7, Issue-3, March- 2021] 

Page | 13  

[184] Rosen MP, Greenfield AJ, Walker TG, Grant P, Dubrow J, Bettmann MA, et al. Cigarette smoking: an independent risk factor for 

atherosclerosis in the hypogastric-cavernous arterial bed of men with arteriogenic impotence. J Urol. 1991;145:759-63.7, 

[185] Rehill N, Beck CR, Yeo KR, Yeo WW. The effect of chronic tobacco smoking on arterial stiffness. Br J Clin Pharmacol. 

2006;61:767–773. 

[186] Al Sayegh F, Almahmeed W, Al Humood S, Marashi M, Bahr A, Al Mahdi H, Bakir S, Al Farhan M. Global Risk Profile 

Verification in Patients with Venous Thromboembolism (GRIP VTE) in 5 Gulf countries. Clin Appl ThrombHemost. 2009 May-

Jun;15(3):289-96. doi: 10.1177/1076029608315168. 

[187] Heit JA. Epidemiology of venous thromboembolism.Nat Rev Cardiol. 2015; 12:464–474. doi: 10.1038/nrcardio.2015.83. 

[188] Anderson F.A., Wheeler H.B., Goldberg R.J., Hosmer D.W., Patwardhan N.A., Jovanovic B., Forcier A., Dalen J.E. A Population-

Based Perspective of the Hospital Incidence and Case-Fatality Rates of Deep Vein Thrombosis and Pulmonary Embolism: The 

Worcester DVT Study. Arch. Intern. Med. 1991;151:933–938. doi: 10.1001/archinte.1991.00400050081016. 

[189] Essien EO, Rali P, Mathai SC. Pulmonary Embolism. Med Clin North Am. 2019 May;103(3):549-564.  

doi: 10.1016/j.mcna.2018.12.013. PMID: 30955521. 

[190] LeVarge B, Wright C, Rodriguez-Lopez J. Surgical management of acute and chronic pulmonary embolism. Clinical Chest Med 

2018; 39: 659-67. 

[191] Fukuda I, Daitoku K. Surgical embolectomy for acute pulmonary thromboembolism. Ann Vasc Dis 2017; 10: 107-14. 

[192] Cheng Y-J, Liu Z-H, Yao F-J, et al. . Current and former smoking and risk for venous thromboembolism: a systematic review and 

meta-analysis. PLoS Med. 2013;10(9):e1001515. doi:10.1371/journal.pmed.1001515. 

[193] Mahmoodi BK, Cushman M, Anne Næss I, et al. Association of traditional cardiovascular risk factors with venous 

thromboembolism: an individual participant data meta-analysis of prospective studies. Circulation. 2017;135(1):7-16.  

doi:10.1161/CIRCULATIONAHA.116.024507. 

[194] Gregson J, Kaptoge S, Bolton T, Pennells L, et al. Emerging Risk Factors Collaboration. Cardiovascular risk factors associated with 

venous thromboembolism. JAMA Cardiol 2019;4:163–173. 

[195] Al-Nasser B. Influence of Tobacco Smoking on Perioperative Risk of Venous Thromboembolism. Turk J AnaesthesiolReanim. 

2020;48(1):11-16. doi:10.5152/TJAR.2019.08683. 

[196] Enga KF, Braekkan SK, Hansen-Krone IJ, le Cessie S, Rosendaal FR, Hansen J-B. Cigarette smoking and the risk of venous 

thromboembolism: the Tromsø Study. J ThrombHaemost. 2012;10(10):2068-2074. doi:10.1111/j.1538-7836.2012.04880.x. 

[197] Sweetland S, Parkin L, Balkwill A, Green J, Reeves G, Beral V Million Women Study Collaborators. Smoking, surgery, and venous 

thromboembolism risk in women: United Kingdom cohort study. Circulation. 2013;127:1276–82.  

doi: 10.1161/CIRCULATIONAHA.113.001428. 

[198] Robertson S, Miller MR. Ambient air pollution and thrombosis. Part FibreToxicol. 2018;15(1):1.; Mills NL, Donaldson K, hadoke 

PW. Adverse cardiovascular effects of air pollution. Nature Clin Pract. 2009;6(1):36–44.  

[199] Münzel T, Gori T, Al-Kindi S, et al. Effects of gaseous and solid constituents of air pollution on endothelial function. Eur Heart J. 

2018;39(38):3543–3550. 

[200] Eliasson B. Cigarette smoking and diabetes. Prog Cardiovasc Dis 45: 405–413, 2003. doi:10.1016/S0033-0620(03)80004-X. 

[201] Craig WY, Palomaki GE, Haddow JE. Cigarette smoking and serum lipid and lipoprotein concentrations: an analysis of published 

data. BMJ 298: 784–788, 1989. doi:10.1136/bmj.298.6676.784. 

[202] Chiolero A, Faeh D, Paccaud F, Cornuz J. Consequences of smoking for body weight, body fat distribution, and insulin resistance. 

Am J Clin Nutr 87: 801–809, 2008. doi:10.1093/ajcn/87.4.801. 

[203] Oh SS, Jang JE, Lee DW, Park EC, Jang SI. Cigarette type or smoking history: Which has a greater impact on the metabolic 

syndrome and its components? Sci Rep. 2020 Jun 26;10(1):10467. doi: 10.1038/s41598-020-67524-2. 

[204] Wang T, Jiang CQ, Xu L, et al. The mediating role of inflammation in the association between cigarette smoking and intima-media 

thickness: The Guangzhou biobank cohort study. Medicine (Baltimore). 2020;99(8):e19207. doi:10.1097/MD.0000000000019207 

[205] Pinto-Sietsma SJ, Mulder J, Janssen WM, Hillege HL, de Zeeuw D, de Jong PE. Smoking is related to albuminuria and abnormal 

renal function in nondiabetic persons. Ann Intern Med 133: 585–591, 2000. doi:10.7326/0003-4819-133-8-200010170-00008. 

[206] Volpe M, Battistoni A, Gallo G, Rubattu S, Tocci G, Writing C, et al. Executive summary of the 2018 joint consensus document on 

Cardiovascular Disease Prevention in Italy. High Blood Pressure Cardiovasc Prevent Off J Italian Soc Hypertens. 2018;25(3):327–

341. 

[207] Prescott E, Hippe M, Schnohr P, Hein HO, Vestbo J. Smoking, and risk of myocardial infarction in women and men: longitudinal 

population study. BMJ. 1998; 316:1043–1047. doi: 10.1136/bmj.316.7137.1043. 

[208] Thun MJ, Carter BD, Feskanich D, et al. 50-year trends in smoking-related mortality in the United States. N Engl J Med. 

2013;368(4):351-364. doi:10.1056/NEJMsa1211127. 

[209] Kotseva K, Wood D, De Backer G, De Bacquer D, Pyorala K, Keil U, Group ES EUROASPIRE III: a survey on the lifestyle, risk 

factors and use of cardioprotective drug therapies in coronary patients from 22 European countries. Eur J Cardiovasc PrevRehabil. 

2009;16:121–137. doi: 10.1097/HJR.0b013e3283294b1d. 



International Multispecialty Journal of Health (IMJH)                          ISSN: [2395-6291]                     [Vol-7, Issue-3, March- 2021] 

Page | 14  

HLA Ligand Binding in Cytokine Storm Stage with Convalescent 

Plasma Therapy:  

A Cytotoxic Activity Switching-off  
Peni K. Samsuria

1
, Mutalib Abdullah

2
 

1
Medical Physics department, Faculty of Medicine, University of Indonesia;  

http://www.ui.id;
 
+62213155576; 

Jl. Salemba Raya 6, Jakarta 10430, Indonesia; 
2
Unit Hemodialysis EMC Hospital, Tangerang City, Banten, Indonesia 

http://www.emc.id/, +622155752575 

Address: Jl. KH Hasyim Ashari No. 24. RT 001/RW007 Buaran Indah Kecamatan Tangerang, Kota Tangerang, Banten 

15119, Indonesia

 

 

 

 

 

Abstract— The potential of Convalescent Plasma Therapy (CPT) as the last effort for immunocompromised COVID-19 

patients are not controversial anymore, but the mechanism which supports the anti-ligand-binding and memory cell should 

be broadly known. While p53 mutation associated CD4 has not been ready, memory cells could not know the lymphocyte 

induced up-regulation in cytokine storm stage, made lymphopenia. Keyword setting of lymphopenia mechanism-COVID-19, 

searching in Science Direct and other search engines, is used in this Systematic Review PRISMA design.  

Immunocompromised patients including obese and old age is included, also Lymphocytopenia – ARDS, Diabetes Type 1. 

Cardiac arrest, cardiac arrhythmia, hypertension alone was excluded. References (15) that supported lymphocytopenia 

mechanism-COVID-19 are selected. About 15 million and 4,593 participants of COVID-19 patients with only 1½ Systematic 

Review due to the mechanism of lymphocytopenia and off reaction with CPT are recorded.  

Lymphocytopenia cause by cytokine storm in week-2 COVID-19, while in low CD4 (Th) in this cytokine storm COVID-19, 

could be stronger and faster in week-1
st
 in the second infection on person with diabetes. CPT serum, is the only way to 

switch-off cytotoxic activity, and increase the lymphocyte again.  

Conclusions 

CPT switch-off cytotoxic activity on Human Leucocyte Antigen (HLA) binding ligand in immunocompromised patients. 

Keywords— Cytotoxic activity; HLA ligand binding; Lymphocytopenia; Lymphopenia; COVID-19; critical ARDS. 

I. INTRODUCTION 

Severe respiratory distress and/or hypoxemia or life-threatening (shock, multi-organ failure, or requiring mechanical 

ventilation), cause of DIC (lymphocytopenia), become the cause of mortality in cytokine storm stage COVID-19 pandemic. 

Whereas the rate of viral PCR results turned from positive to negative with Convalescence Plasma Therapy (CPT) are 

reported, but the using of it, is hindered by complex therapy antiviral, chloroquine, antibiotic, and vaccination hope. In the 

population, the diagnostic with a rapid test based on IgG and IgM has colonized the ceremony of red zone COVID-19 area, 

whereas swab-PCR which chasing mass of people as market share and market segment till to each remote corner which is in 

a green zone even so.  

Utmost CPT has not yet reached significant statistics proven although its 1,4 Odd Ratio between added CPT and control 

standard therapy only.
1
 Diabetes and old-aged become the causa of 5,42% COVID-19 pandemic mortality.

2
 Effective without 

the invasive mechanical ventilator and reduce the mortality in COVID-19 has been reported.
3
 Mutation of p53 in low and 

middle neighborhood social economic status (nSES) associated to DM,
4
 Hypoxia-DIC-Lymphocytopenia due to cytokine 

storm has become the mechanism of 2% mortality rate of week-2 COVID-19, low CD4 (helper T lymphocyte) in this 
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cytokine storm period which become an earlier week-1st period in the second infection (faster and stronger reaction).
5
 On the 

other hand while the ligand could be lock by antibody marked by IgG or IgM in Convalescent Plasma Transfusion (CPT), the 

only way in Old age/ DM COVID-19 management. Hypooxide DIC as the cause of most 2% mortality rate in the COVID-19 

pandemic, are ligand base in Diabetic patients. 

II. METHOD 

Using keyword of lymphopenia mechanism-COVID-19 searching in Science Direct and other search engines, highly 

preferred Systematic Review and Meta-analysis design. Lymphocytopenia - ARDS and Diabetes (Type 1 DM is included), 

besides other immunocompromised patients incl. obese. Cardiac arrests, cardiac arrhythmia, hypertension alone were 

excluded. PRISMA design is used to get and select the references with support the existence of the lymphopenia mechanism 

in COVID-19. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

FIGURE 1: Flowchart how to select 15 references that support the lymphopenia mechanism in COFID-19 

III. RESULT 

This study of The Systematic Review (SR) included only 1 SR, 1 Observational with Systematic Evaluation, the other is 2 

cross-sectional Report, 2 hypotheses, 6 Retrospective (case-control), 3 reviews. 
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(n = 17) 

Records excluded  

(n = 1) 
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TABLE 1 

FIFTH-TEEN REFERENCES LYMPHOPENIA IN COVID-19 WHICH DESCRIBE PROGNOSIS 
Ref. 

No. 
Study year Ref Design Population Lymphopenia CPT and others 

[6] 
Velavan 2020 

IJID 95(x):304-7 
Cross-sectional 

ICU pts. 191 

COVID-19 pts 

D-Dimer 

Lymphopenia 
Mild vs. severe vs. fatal 

[7] 

Bani-Sadr 2020 

Int J Antimicrob 

Agents 106077 

Cross-sectional 

Before, after 

257 COVID-19 pts. 

27 March 2020 
Lymphopenia < 1G/L 

Corticosteroid (vs 

CPT) 

[8] 

Gupta A 2020 

Med Hypotheses 

143(June): 110122 

Hypothesis 
Early clinical 

course 

Lymphopenia 

IL-6 >> 

TNF-a >> 

receptor antagonist 

Prostaglandin signaling 

[9] 
Zhao Q 2020 

IJID 96(x): 131-5 
SR and MA 

2282 with and 

without severe 

Lymphocyte count-

severity 
<1.5x109/L: severe 

[10] 

Yang J 2020 

New Microbe New 

Infect 35(xx): 

100679 

Observational 

Systematically 

Evaluate 

Severe viral 

pneumonia 

670/2995 

15.5 vs. 4.3% 

Lymphopenia-severity 

and mortality 

Corticosteroid Rx/ is 

highly controversial 

[11] 

Mozafari 2020 

Med Hypotheses 

143 (July): 110111 

Hypothesis Severe stage 
Lymphopenia and 

cytokine storms 

NF-KB pathway 

through var mechanism 

[12] 

Khan S 2020 

Saudi Pharm J 

28(8): 1004-8 

Retrospective 

122 RT-PCR* 

confirmed pts. 

asymptomatic or 

mild symptoms 

5-7 days recovery in mild 

symptoms fever 76.22%) 

Lianhuaqingwen with 

Arbitol hydrochloride 

[13] 

Toledo 2020 

ClinChimActa 

510(July): 170-176 

Review 

183 COVID-19 pts. 

41 SARS-CoV-2 

pts. 

Hematological changes 

incl. Lymphopenia 

Fatal respiratory 

disease 

[14] 

Zhang Y 

2020Thromb 

Res193 

(March):110-115 

Review 
1099 COVID-19 

pts. 

Lymphopenia then 

thrombocytopenia 

Both as pts. Prognosis 

with COVID-19 

[15] 

Zhang J 2020 

Brain Behav Immun 

88(June): 50-8 

Retrospective 

135 Wuhan single-

center hospitalized 

COVID-19 pts. 

Lower absolute 

lymphocyte count 

NLR 3.17, slowrec. from 

lymphopenia 

Good vs. poor Sleep 

quality of confirmed 

patients: 

[16] 

Dhama K 2020 

Travel Med Infect 

Dis x(x):101830 

Review 
Almost 15 million 

of July 22, 2020 

Lymphopenia, 

erythrocyte sedimentation 

rate, CRP, LDH, 

proinflammatory cytokine 

Counter spread, 

effective vaccine, 

therapeutics/drugs 

[17] 

Sun D 2020 

Clin Chim Acta 208 

(Apr):122-9 

Retrospective 

incl. 2 cohorts 

45 pts severe 

12 pts no-severe 

PBICs: Lymphocyte, B, E 

decrease, Neutrophil 

increase 

Disease-associated 

phases severe 

[5] 

Liu S-p 2020 

DRCP 167(x): 

108338 

Retrospective 255 pts: 41 ICU 
Lymphopenia 

Higher IL-6 

ICU/death 

Diabetes>> 

[18] 

Finelli C 2020 

Adv Biol Regul 

77(July):100742 

Retrospective 
46 multicentre CPT 

in Italy 
Lymphopenia Prognostic evaluation 

[19] 
Lv Z 2020Microbes 

Infect 22(4-5):195-9 
Retrospective 

354 patients 

hospitalized 

in Wuhan 

IL-6 >, IL-10 >, CRP> 

Leucocytosis 

Neutropil 

Lymphopenia 

Pneumonia outbreak: 

Critical male vs. 

females, severe and 

mild 

IV. DISCUSSION 

Lymphopenia or lymphocytopenia occurs since early in the clinical course and becomes the severity of the predictor and 

prognosis of COVID-19 outcome.
8
 The association and signaling to be lymphopenia will be discuss started with table 1. 

References that support the association of lymphopenia mechanism in COVID-19 revealed various pathways such as 
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corticosteroid,
7
 prostaglandin,

8
 NF-KB,11Mozafari Lianhuaqingwen,

12
 CPT.

18
 The successful outcome in using the stuff in 

stopping the pathways depends on the stage of severity: mild, severe, or critical. Lymphopenia and coagulation abnormalities 

are useful for prognostic evaluation of critical patients.  

4.1 Mild COVID-19 and lymphopenia 

The fast incubation and spreading worldwide of COVID-19 then become pandemic and have been associated with a 

profound impact in clinical practice and hematologic setting. First of all, given the immunosuppressant agent like 

corticosteroid that is normally administered to patients with cytokine storm, increased the risk of a more severe viral 

infection. It could be followed by lymphopenia degree.
6
 IL-1 and IL-6 is also used in risk stratification to predict severe and 

fatal hospitalized patients,
6
 which mild COVID-19 are self quarantined at home. Comorbid cases will be faster and stronger 

drop the lymphopenia.
5
 

In the outpatient clinics, the mild stage is the major cases, with or without pneumonia, and could also already have 

lymphopenia used for controlling the severity. The collection of the blood of convalescence plasma therapy, in asymptomatic 

patients, depends on the rapid test and PCR-swab test, but never lymphopenia status to avoid the transmission of COVID-19.  

Finally, other hematologic laboratory alterations have been identified in early and mild infection with relatively low Viral 

Load (VL), which is thrombocytopenia and coagulation abnormalities. It is also useful for the prognostic evaluation of 

infected patients. It is 95-98 % self-limited flu common cold. It depends on the ratio of the antibody vs. the VL.  

4.2 Severe COVID-19 and HLA ligand binding 

Lymphocyte absolute count <1.5x10
9
/L is a severe stage of COVID-19.

9
 Under the fact that inflammatory mediators are 

active in individuals with COVID-19, blocking the predominant pathway could be helpful: DPP4 inhibitor.
11

 Many therapies 

in this stage are controversial and increased the lymphopenia, the hospitalized patients become in fatal risk: critical risk. 

4.3 Critical stage with high N/L ratio in diabetes patients 

Patients with KIR6.2Sur 1 mutation, such as in diabetes patients, become un-discharged/died group suffered from decreased 

counts of total T lymphocytes, CD4 + T lymphocytes, CD8 + T lymphocytes, as well as NK cells at 2 weeks after 

treatment.
17

 

Neutrophil increased and lymphocyte decrease in aggravated phase.
19

 

4.4 The mechanism of antibody monoclonal of COVID-19 

Stop the IL-1 signaling, mitigate the IL-6 signaling and other signaling pathways become the principal of COVID-19 

therapies. Hyperglycemia is a strong predictor of poor prognosis in COVID-19.
5
 Antigen-presenting cells (APC) and 

transferred to the APC surface by exosome where it can be recognized by helper T lymphocytes. Usual 1st-week infection or 

free weakly bound peptide fragments are not recognized, and this is the principle of a subsequent immune response, free 

cytotoxic reaction, then a cytotoxic response in the second week.  

Pleiotropic effect of IL-1 generated by macrophages,
20

 is also known to stimulate proliferation of B and T lymphocytes 

whereas both produce lymphotoxin and make lymphocytopenia. On the other hand, IL-1 intensify Neutrophil Extracellular 

Traps (NETs) which protect against mild infection and microbes. Uncontrolled NETs production can cause acute lung injury 

(ALI) and acute respiratory distress syndrome (ARDS), coagulopathy, multiple organ failure, and autoimmune disease,
20

 

which the ARDS till multi-organ failure highly reported in diabetes patients.
21,22,23,24,25,26,27

 This 2nd-week sign is faster and 

in more powerful reaction in the second COVID-19 infection. Alveolar edema before hemorrhage and fibrin exudation in the 

alveolar spaces indicate the acute phases,
28

 is also due to the KIR6.2Sur1 mutation in Diabetes patients.
29

 The severity of the 

fibrosis depends on the onset and duration of the disease.
28

 

CPT will be the only ligand rich that could bind the viral antigen act as ligand and will switching-off the cytotoxic activity 

when others could not be handle by normal standards of care.
18,30

 

V. LIMITATION 

Experience with the survivors of ARDS patients, other side effects of steroid therapy,
31

 chloroquine,
32

 anti-diabetes 

agent,
33,34

diabetes
35,36,37,38

 and other comorbid have not been evaluated extensively in COVID-19. Well-controlled vs. poorly-

controlled DM have also risk different in stage of lymphopenia.
38

 Well-controlled before and after CPT in the recipient and 

donor without HLA memory should also be recorded, as with other critical illness, COVID-19 has also been shown to 
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worsen multi-organ function, particularly in those with pre-existing metabolic syndrome,
31

 and uncontrolled diabetes,
38

 

Whereas corticosteroid replacement is expected,
39

 chloroquine is controversies and antiviral therapies if considered, antibody 

binding affinity,
40

 IL-6 inhibitors,
41

 lymphopenia is a simple and practical way during the course and as target therapy.
9
 

VI. CONCLUSION 

Convalescence Plasma Therapy Switch-off cytotoxic activity upon HLA ligand binding is the basic mechanism associated 

mortality in 2ndweek and 1st-week the second infection of COVID-19 with DM and immunocompromised patients. 
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