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Abstract

The health risks of tobacco smoking have been documented in numerous studies and smoking
rates have declined in developed countries. Today, we know that cigarette smoking is the major
cause of preventable deaths due to tobacco smoke induced diseases. As a consequence of an
increased awareness of smoking-related health risks, heated tobacco products (HTPs) are
marketed as reduced toxicant alternatives to conventional tobacco products. including a short
discussion on challenges with the adaption of standard analytical methods used for tobacco
smoke. The reliability of analytical data is important for risk assessment approaches that are based
on reduced toxicant exposure. In order to assess a putative reduction of health risks, an integrated
study design is required that should include clinical studies and epidemiology data. However, data
are not yet sufficient for a reliable assessment or recognition of putatively reduced health risks.
Tobacco is a multisite carcinogen causing various cancers and high mortality in the world, tobacco
is the only product that kills half of its consumers. This study aimed to review the various
carcinogenic compounds present in tobacco, the harmful effects from tobacco consumption and
the therapy for smoking (Nicotine) addiction. Tobacco causing 3 million deaths every year globally.
About 1.3 billion smokers worldwide and half of them die due to smoking related diseases.
Cigarette smoke contain nearly 4000 chemicals, most of them are carcinogens, causing various
and other diseases.
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Introduction

Tobacco is one of the leading causes of
cancer in the world, both in terms of
incidence and fatality [1]. Tobacco is made
from the plant Nicotiana tobacco, which
belongs to the Solanaceae family and genus
Nicotiana. Tobacco contains a lot of
nicotine, which is the main drug. but

Tobacco kills 3 million people per year

Tob Reqgul Sci.™ 2021;7(5): 2286-2295

throughout the world especially smoking; if
present smoking rates continue, yearly
mortality would reach 10 million by 2030.
Smokers die 14 years earlier than the general
population. Almost half of children regularly
inhale tobacco smoke-polluted air in public
places, and 65000 children die each year as a
result of passive smoking-related illnesses

[2]. Tobacco smoking causes around 25% of
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all cancers in males, 4% of all cancers in
women, about 16% of all cancers in both
sexes in most industrialized nations, and
10% in less developed countries [3].
Tobacco use is linked to nearly 40% of
cancer diagnoses in the United States [4].
Tobacco is linked to a large number of
incidences of lung cancer, according to a
new study [5]. It is the major cause of
malignancies of mouth and throat, vocal
cords, oesophagus, stomach, kidneys,
pancreas, liver, bladder, cervix, colon, and
rectum, as well as leukemia [ 6-9].
According to the Centre for Cancer
Prevention (CDC), 66,0000 persons in the
United States were diagnosed with tobacco-
related malignancies between 2008 and
2013, but 343,000 of them died [10]. There

is an inverse association  between
endometrial cancer and tobacco smoking,
according to available research [3]. Evidence
also shows that the link between tobacco use
and liver cancer has not to be conclusively
established. This association can be
influenced by confounding factors such as
hepatitis B and C [11]. Based on existing
data and a review of the literature, this study
attempted to analyze the association between
tobacco smoking, particularly the use of
cigarettes, and common malignancies of
many organs of the human body, taking
into consideration probable confounding

variables for each organ.
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Tobacco or Cigarette Toxic Chemical
Composition

Nicotine is a tobacco-based chemical that
induces cigarette addiction. It stimulates the
neurological system, causing a rise in heart
rate and blood pressure, as well as wrinkles
due to the shrinking of blood vessels beneath
the skin. Cigarette smoke includes almost
4000 distinct compounds, the majority of
which are cancer-causing. Some of the
harmful chemicals emitted during smoking,
such as carbon monoxide, a poisonous gas
that reduces the amount of oxygen taken up
by RBCs, hydrogen cyanide, which causes
the accumulation of various toxins in the
lungs, and other dangerous substances, such
as dimethylbenz(a)anthracene, mainly cause
lung cancer by causing mutations in P53
genes, which are important for cell cycle

deregulation and carcinogenesis.

Reviews Method

Through a search of PubMed, Scopus, and
Web of Science databases, epidemiological
evidence from all accessible randomised
control trials, case-control, and cohort
studies reporting tobacco-related cancer risks
was included in this analysis. The key terms
"cancer," "tobacco smoke," and "smoking"
were used in the search approach. In
addition, the reference lists of pertinent
publications were manually checked to see
whether there were any more works that
would have been suitable. The current study
also includes articles regarding smoking

intensity.
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Cancerin Human body by Tobacco and
their products

Quitting tobacco and its products, regardless
of how long you've used them, can help you
avoid cancer and other chronic problems.
More than 4,000 different types of
chemicals have been found in tobacco and
tobacco smoke by International Agency on
Research in  Cancer [12]At least 70

chemicals can cause cancer in smoke from

cigarettes, cigars, and pipes. When you
inhale the smoke, the toxins enter your
bloodstream, where they travel throughout
your body. Many of these chemicals can
harm your DNA, which determines how
your body generates new cells and how each
type of cell does what it was designed to do.
Damaged DNA can cause cells to develop
incorrectly. These out-of-the-ordinary cells

have the potential to become cancerous.

TOBACCO HAS FIRMLY ESTABLISHED LINKS TO AT LEAST
12 DIFFERENT KINDS OF CANCER
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Figure No. 1: Tobacco causing different kinds of cancer.

Larynx cancer

Tobacco It's one of the most common
causes of laryngeal cancer. You're more
likely to have laryngeal cancer and any sort
of head and neck cancer if you smoke
cigarettes, cigars, or pipes, or chew
smokeless tobacco. The more cigarettes you
smoke, the higher your risk. Scientists
believe  that long-term  exposure to

secondhand smoking may increase your

Tob Reqgul Sci.™ 2021;7(5): 2286-2295

chance of laryngeal cancer, although this is

not proven.

Esophaguscancer

Esophageal cancer is the ninth most
frequent malignancy worldwide and the
sixth most common cause of cancer death
[13]. Tobacco compounds, when taken in
any form, damage the DNA in the
oesophagus lining cells and make it difficult

for damaged DNA to recover. Tobacco
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smoking also impairs the esophageal
sphincters, the muscle valves that keep
stomach juices in and protect the
oesophagus. Smoking causes damage to the
oesophagus, allowing stomach acid to flow
back into it, causing heartburn or
gastroesophageal reflux disease (GERD),
which is another risk factor for esophageal

cancer [14].

Pancreas cancer

Smoking is one of the most significant risk
factors for pancreatic cancer [15 - 16].
According to the conclusions of a meta-
analysis research, smokers have a two-fold
increased risk of pancreatic cancer compared
to non-smokers. The number of cigarettes
and the length of time spent smoking are
both linked to an increased risk of cancer
[17]. Smoking is responsible for 20-30% of
pancreatic cancer cases. Most crucially,
quitting smoking lowers the risk of
pancreatic cancer to near-normal levels [18-
19]. A meta-analysis of 82 cohort studies
and case-control cases published between
1950 and 2007 found that the relative risk
(RR) of pancreatic cancer septicemia is 1.7
(95 percent confidence interval [CI] 1.6-
1.9) in current smokers and 1.2 (95 percent
confidence interval [CI] 1.1-1.3) in former
smokers [17]. The pancreatic cancer RR in
former smokers was 1. 1 (95 percent CI 0.9-
1.3) and in current smokers was 1.8,
according to the multinational cohort
research, which included 1481 cases and
1539 controls (95 percent CI 1.4-2.3). This
risk was also linked to an increase in the
number of cigarettes consumed and the

length of time spent smoking. RR was 1.75
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among those who smoked 30 or more doses
per day and for at least 50 years, but RR was
equivalent to those who had never smoked
in people who had stopped smoking for
more than 15 years [20].

Kidney cancer

In 1985, epidemiological data allowed for a
causal link to be established between
tobacco smoking and cancer of the renal
pelvis, but not of the renal parenchyma [21].
Most research published since then agree
that heavy smokers are at higher risk,
however the link between smoking intensity
and duration is weak. Most studies found a
substantial negative trend as the number of
years since quitting increased. Furthermore,
the findings are similar across study designs
and in both sexes. Hypertension and obesity
are two more established risk factors for
kidney cancer [22]. Because body mass
index has been favorably related with an
elevated risk of adenocarcinoma of the renal
parenchyma and negatively associated with
smoking, obesity cannot explain the link
between tobacco smoking and renal cell
cancer. Hypertension was also ruled out as a

possible explanation for the observed link.

Gallbladder cancer

According to researchers, tobacco Smoking
affects the hepatobiliary system and is linked
to a higher risk of gallbladder cancer [23-
24]. However, research on the link between
gallbladder illness and the likelihood of
gallstones are mixed. Several case-study and
cross-sectional descriptive studies found no
evidence of a link [25] [27] or even an

inverse connection [28], but quantitative
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analyses found an elevated risk [29-30].
Some of these research' conclusions appear
to be impacted by selection or recollection
bias. As a result, drawing firm conclusions
from such research is challenging, and
further studies with more robust designs,

such as cohort studies, are required

Cervix cancer

One of the established risk factors for
cervical cancer is smoking. This function of
smoking is unrelated to sexual behaviour.
Some researchers have discovered a link
between the number of cigarettes smoked
and the length of time spent smoking and
the occurrence of cervical cancer. Those who
have quit smoking appear to be in decreased
danger [31-32]. Other research, on the other
hand, have been wunable to link their
findings to smoking [33-34]. According to
meta-analysis findings in women with
human papillomavirus, smokers are twice as
likely as non-smokers to develop cervical
cancer [35].The findings of a cohort study
in women infected with the human
papillomavirus also showed that women
smokers and those who had previously
smoked but had stopped were at least three
times more likely than other women to
develop cervical cancer [36]. The fact that
nicotine metabolites may be discovered in
the cervical mucus of women who smoke
[37]. The effect of direct tobacco Smoking
carcinogens on the cervix is supported.
Suppression of local immune responses to
human papillomavirus infection is another
suitable approach [38]. More research is

needed to prove the conclusive impact of
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tobacco Smokingon the incidence of oral

cancer in general.

Mouth cancer

According  to  the Mouth  Cancer
Foundation, 90% of people with mouth
cancer use cigarettes. Though the exact
origin of mouth cancer is unknown, there
are several lifestyle factors that might
increase one's risk of developing this deadly
illness. Tobacco products of any sort,
including cigarettes, pipes, cigars, and
smokeless tobacco, can raise your risk of
mouth cancer. Oral cancer is more likely to
occur if you drink a lot of alcohol or chew
cigarettes. Furthermore, when a person
consumes cigarettes and alcohol at the same

time, the problem becomes even worse.

Pharynx cancer

The cancer of the pharynx is more prevalent
than the cancer of the larynx. Each year,
around 31,000 persons in the United States
receive these-diagnosis. Men are more prone
than women to get throat cancer, owing to
the fact that men consume more alcohol
and/or smoke. While throat cancer is most
frequent in adults over the age of 55, it is
becoming increasingly common in younger
people due to the rising incidence of
HPV.Cancers of the oral cavity and pharynx
combined increased by 0.6 percent per year
on average between 2007 and 2016, as did
cancers of the other oral cavity and pharynx
(3.4 percent), base of tongue (1.8 percent),
anterior tongue (1.8 percent), gum (1.9
percent), tonsil (2.4  percent), and
oropharynx (3.4 percent) (1.9 percent). The

rates of malignancies of the soft palate and
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uvula (3.7%), hard palate (0.9%), floor of
mouth (3.1%), lip (2.7%), hypopharynx
(2.4%), and nasopharynx (1.3%) decreased,
but cancers of the cheek and other mouth
and salivary gland remained steady. When
oral cavity and pharyngeal cancers were
categorised by HPV relationship, HPV-
related cancers grew 2.1 percent per year on
average, whereas cancers not associated with

HPV decreased 0.4 percent per year.

Lung’scancer

Tobacco use and inflaimmation are
frequently associated to lung cancer.
Tobacco smoking causes alterations in gene
expression and cellular functioning not only
in the pulmonary airway epithelium, but
also in the nasal and buccal epithelium,
alveolar macrophages, and peripheral blood
[39, 40]. These findings support the
previously proposed ideas about the systemic
inflammatory process in COPD and lung
cancer  patients. The link  between
inflammation and EMT advancement in
lung cancer progression and therapeutic
resistance has lately been highlighted. As a
result, inflammation may affect stem cell
features in the development of lung cancer

via EMT-dependent processes.

Stomach cancer

Studies examining the link between tobacco
smoking and stomach cancer have found a
twofold increase in risk for smokers
compared to nonsmokers in the relevant
cohort and case-control studies. Most
studies found a favorable dose-response
connection between smoking intensity and

duration. In studies that differentiated
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between cancer of the gastric cardia and
cancer of the distal stomach, there was an
effect of smoking on the risk for both
locations, with a dose-response association
with smoking intensity and duration, as well
as time since stopping.

When relative risks for intestinal and diffuse
histological types of stomach cancer were
examined independently, the substantial
connection remained. Other proven human
carcinogens, such as Helicobacter pylori (H.
pylori) infection of the stomach, might
complicate the positive link between
smoking and stomach cancer [41]. However,
rescarch on the relationship between H.
pylori-positive and smoking has revealed
that H. pylori have little or no impact on
the possible confounding of the smoking-
stomach-cancer link. Indeed, classification
based on H. pylori status revealed an
independent link between stomach cancer

and cigarette use.

Colon/Rectumcancer

Since then, a few studies have found
increased hazards associated with cigarette
use, but the majority of them either fail to
achieve statistical significance [42-44] or are
null [45-46]. However, a meta-analysis of
case-control and cohort studies published in
2008 found that current smokers had a 7%
higher risk of colorectal cancer [relative risk
(RR) = 1.07, 95 percent confidence interval
(CI): 0.99-1.16].A meta-analysis of 36
prospective trials found a 17 percent
increased risk of colorectal cancer among
current smokers (RR = 1.17, 95 percent Cl:
0.97-1.40), and another meta-analysis of 28

cohorts found a 20 percent increased risk
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(RR = 1.20, 95 percent CI: 1.10-1.30). In
2009, the International Agency for Research
on Cancer classified colorectal cancer as a

smoking-related malignancy based on

available evidence [47].

Uterus cancer

It is worth noting that smoking is linked to
a lower risk of uterine fibroids,
endometriosis, and cancer, which might be
due to smoke components' inhibitory effects
on uterine cell proliferation and extracellular

matrix interactions [48].

Myeloid leukaemia cancer

Benzene is a well-known carcinogen that has
been found in cigarette smoke and has been
proved to cause leukaemia. According to the
extant research on tobacco smoking and
leukaemia, there is a link between tobacco
smoking and myeloid leukaemia, with the
risk of myeloid leukaemia rising with the

intensity and duration of smoking.

Conclusion

Tobacco or tobacco-related cancers are the
leading cause of mortality worldwide.
Tobacco includes carcinogenic chemicals
such as methylnaphthalene and
Dimethylbenz (a) anthracene, which cause
malignancies of the lungs, mouth, uterus,
kidneys, and pancreas. Tobacco kills 3
million people per year throughout the
world, yet smokers live 14 years longer than
non-smokers. Tobacco is also linked to
coronary heart disease, cardiac arrest,
COPD, and birth abnormalities.Diabetes,
renal disease, and rheumatoid arthritis are

just a few of the conditions that it

Tob Reqgul Sci.™ 2021;7(5): 2286-2295

aggravates. Addiction treatment may involve
the use of medicines such as buprioprin,
verenicline, NRT therapy, clonidine, and
nortryptyline, as well as medical counseling
and attendance at smoking cessation
programs. The major intervention should
focus on the positive impacts of stopping
smoking rather than the negative effects of
tobacco use. Tobacco consumption and
related mortality can be averted by making
individuals aware of the health advantages of
quitting tobacco and the adverse effects of
consuming tobacco via the implementation
of various plans and initiatives. Tobacco
should be avoided if you want to live a
happy and healthy life and, to be avoided

tobacco-related cancer.
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