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Abstract

Smoking cessation decreases the chances of Cardiovascular Disease (CVD) and
improves medical outcomes in public health. Cessation of smoking is associated
with many important health and quality of life benefits. The use of withdrawal
medications is recommended to increase the probability of cessation. However,
there is a longstanding and growing concern that smoking cessation treatments may
increase the risk of cardiovascular events during the cessation period. The purpose
of this review is to specifically assess the importance of smoking cessation and the
use of smoking cessation treatments for their effects on cardiovascular outcomes,
including lipid profiles, coronary artery disease, peripheral vascular disease, carotid
atherosclerosis, intimal thickness, and body mass index weight changes. Cardiovascular
Disease (CVD) is a major public health problem, and smoking cessation has been
shown to be an effective strategy for reducing CVD risk and improving overall health
outcomes. Smoking cessation medications and therapies are recommended to increase
their chances of successful cessation of smoking. However, concerns have been raised
about a potential transient increase in cardiovascular events associated with smoking
cessation treatment during the cessation period. The aim of this systematic review
is to find out the effects of smoking cessation and smoking cessation treatment on
various cardiovascular outcomes. This systematic review provides valuable information
about smoking, the application of smoking cessation therapies, and their effects on

cardiovascular disease.
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Introduction

Cardiovascular Disease (CVD) remains a major cause of morbidity and mortality
worldwide and represents a major public health problem. Among the various risk
factors influencing the development of cardiovascular disease, smoking has emerged as
an important modifiable risk factor associated with adverse cardiovascular outcomes.
The adverse effects of smoking on the cardiovascular system are well documented,
including an increased risk of coronary heart disease, stroke, peripheral vascular disease,
and other cardiovascular events. In response to the increasing burden of cardiovascular
disease, smoking cessation has emerged as a key prevention strategy. Quitting smoking
means giving up smoking or using tobacco, which has been shown to significantly
reduce the risk of cardiovascular disease and improve overall cardiovascular health.
Successful smoking cessation not only benefits the individual’s health but can also

reduce the socioeconomic burden of cardiovascular disease on health systems and

society [1].
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Many studies have examined the effects of smoking cessation on
cardiovascular disease and analyze on the potential benefits and
challenges associated with smoking cessation. A network meta-
analysis by Mills, et al., [2], investigated cardiovascular events
associated with different smoking cessation pharmacotherapies.
Their review provided valuable information on the comparative
effectiveness of different cessation interventions in reducing

cardiovascular risk.

Stein, et al., [3], conducted a longitudinal review known as the
Wisconsin Smokers’ Health Review to examine the effects of
smoking cessation on carotid atherosclerosis in current smokers.
Their findings help to understand the dynamic changes in the

progression of atherosclerosis after smoking.

Takata, et al., [4], investigated the effects of smoking cessation
on High-Density Lipoprotein (HDL) function, an important
component of cardiovascular health. Their review examined how
smoking cessation may affect the protective properties of HDL

and its potential impact on cardiovascular disease.

In addition, Clair, et al., [5], examined the relationship between
smoking cessation, weight change, and cardiovascular disease
risk in adults with and without diabetes. Their review provided
valuable insight into the relationship between smoking, weight

management, and cardiovascular health.

In addition, Alvarez, et al., [6], conducted a review focusing on
smoking cessation outcomes in stable outpatients with coronary,
cerebrovascular, or peripheral artery disease. Their review examines
the impact of smoking cessation on the prognosis of people
with cardiovascular disease. By analyzing and synthesizing the
results of these studies, this systematic review aims to provide a
comprehensive evaluation of the effects of smoking cessation on
cardiovascular disease. Evidence from this review contributes
to a deeper understanding of the importance of smoking as an
important preventive measure to reduce CVD risk and improve
cardiovascular health. It will also help health professionals and
policymakers develop effective strategies to promote smoking

cessation and reduce the global burden of cardiovascular disease.
Materials and Methods

This Systematic review focuses on clinical trials on smoking
and cardiovascular outcome. We excluded animal studies and
publications that only discussed a smoking cessation method
without presenting clinical data. The research follows the 2020
Guidelines for Systematic Reviews and Meta-Analyses (PRISMA),
[7] recommended reporting units, shown in Figure 1, and only
uses data collected from published publications, which precludes

the need for ethical approval.
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Figure 1: PRISMA diagram illustrating the search strategy and study selection
process for a systematic review. Note: () Search strategy (I )Study selection

Systematic literature search and selection of studies

We searched for relevant publications based on PubMed, including
Medline and Google Scholar. We searched PubMed for studies
cited in review articles, editorials, and commentaries. However, we
continued to search for additional studies that met our inclusion
criteria. We had a list of abstracts that we independently reviewed
for inclusion according to specific criteria. The criteria were the use
of smoking cessation methods, a focus on cardiovascular outcome
and a clearly described clinical cohort in the review. We excluded
review articles and animal studies. Five reviewers performed double

evaluation and disagreements were resolved by discussion.
Inclusion and exclusion criteria

To meet the objectives of our review, we developed precise
standards for the inclusion and exclusion of individuals. Table 1

provides a summary of our criteria.

D1€ €SC O - - O a 1o - C
Inclusion Exclusion
Humans Animals

History of Smoking No history of smoking

All Genders Pregnant women
Time: 2013-2023 Papers before 2013
Free full text Paid papers

English text Non-English text

Search strategy

Population, Intervention/condition, Control/comparison, and
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Outcome (PICO) criteria were used to conduct an in-depth
literature review. Searches were performed on databases such as
PUBMED (including Medline) and the Google Scholar Library,
using relevant keywords such as cardiovascular disease, smoking
cessation, cardiac abnormalities, and vascular heart disease

approaches for PubMed (including Medline) and Google Scholar,
as detailed in Table 2, were used to develop a global search strategy

Cochrane bias assessment tool for randomized clinical trials for
systematic review and meta-analyses. Non-randomized clinical
trials were evaluated using the Newcastle-Ottawa Instrument
Scale. We assessed the quality of the qualitative studies, as shown
in Table 3, using the Critical Assessment Skills Program (CASP)
checklist. To avoid confusion in the classification, we used the

Narrative Review Article Rating Scale (SANRA) to assess article

face. quality.
D . D O € SC Ood € SC cng C ADI1€ O : q % d d 00 cd
e oyed d the of re 0 Quality appraisal tools used Type of studies
Clinical data Clinical data Clinical data Cochrane bias tool assessment Randomized control trials
Database Keywords/ Search strategy No. of papers Newcastle-ottawa tool Non-RCT and observational studies
(((((Cardiovascular Disease[Title/ PRISMA checklist Systematic reviews
Abstract]) OR (Cardiovascular A th ithout cl thod
Abnormalities[MeSH Terms])) OR SANRA checklist ny otherwt otl.J clearmetho
Pubmed (Peripheral Vascular Disease[MeSH 1552 section
Terms])) AND (Smoking ’ Note: PRISMA - Preferred reporting items for systematic review and meta-
Cessation[MeSH Terms])) OR (Cut analyses; SANRA- Scale for the assessment of non-systematic review articles
Out Smoking[MeSH Terms])) OR
(Discontinue Smoking[MeSH Terms]) Results
(Cardiovascular Disease OR .
Cardiovascular Abnormalities OR After searching through three selected databases, PubMed,
Google scholar | Peripheral Vascular Disease) AND 18,500 Medline, and Google Scholar, we extracted 20,052 articles. We
(Smoking Cessation OR Cut Out h full . d h d lied i ..
Smoking OR Discontinue Smoking) then carefully reviewed each paper and applied specific criteria,

Fitbit irregular rhythm notifications presented results equivalent
to Smart Inc. Irregular rhythm notification [8], with a positive
predictive value of 98.2% (95% CI lower limit: 96.4% to 97.5%).

Quality Evalution

To ensure the reliability of the selected articles, we used various

quality assessment tools. We used the PRISMA checklist and the

which led to excluding 900 articles. From the remaining 19,152
papers, we chose not to utilize 19,102 of them due to duplicates
or unsatisfactory titles and abstracts. We closely examined the
remaining 50 papers and excluded 45 more as their content did
not meet our inclusion criteria. Finally, we conducted a thorough
quality check on the remaining five papers, which all met our
criteria. These five articles are included in our final systematic

review. Table 4 provides a detailed description of each.

Table 4: Summary of the results of selected articles.

Author/Year

Country

Study design

Database used

Conclusion

Clair, C. et al. (2013) [5]

United States

Observational cohort

Google scholar

Smoking cessation is associated with reduced cardiovascular
disease risk across individuals with and without diabetes.

Mills, E. J. et al. (2014) [2]

Canada

Network meta-analysis

Pubmed

Different smoking cessation pharmacotherapies exhibit
varying impacts on cardiovascular events, emphasizing
personalized approaches.

Stein, J. H. et al. (2020) [3]

United States

Longitudinal

Pubmed

Smoking cessation contributes to a dynamic decrease in
carotid artery atherosclerosis, suggesting a potential for
atherosclerosis regression.

Takata, K. et al. (2014) [4]

Japan

Prospective Cohort

Pubmed

Smoking cessation positively influences high-density
lipoprotein functionality, shedding light on an underlying
cardiovascular mechanism.

Alvarez, L. R. et al. (2013) [6]

Spain

Observational Cohort

Google Scholar

Smoking cessation improves outcomes in individuals with
coronary, cerebrovascular, or peripheral artery disease,
contributing to enhanced prognosis in these patient groups.
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Discussion

A sophisticated picture of the many advantages and restrictions of
quitting smoking is provided by looking at the consequences of
smoking cessation on cardiovascular disease. The clear connection
between quitting smoking and a large decrease in the risk of
cardiovascular disease is a recurring theme in these review [8]. By
demonstrating that diabetics and non-smokers had a much lower
risk of cardiovascular disease [5], Clair, et al. (2013) established
a solid foundation. This is in line with the general scientific
consensus, which highlights the crucial role that quitting smoking

plays in promoting cardiovascular health.

In a sizable network meta-analysis conducted in 2014 [2], Mills
et al. confirmed the distinct effects of various interventions on
lowering cardiovascular risk by looking at cardiovascular events
related to various smoking cessation pharmacotherapies. This
underlines the significance of personalized approaches to address

particular graduate demands.

Stein, et al., [3], also offered a dynamic viewpoint on modifications
in carotid atherosclerosis following smoking and clarified the
potential for atherosclerosis regression following smoking [3].
It emphasizes how the body can recover itself naturally once
smoking’s negative effects are gone. Furthermore, Takata, et al.,
[4], investigated how smoking cessation affected High-Density
Lipoprotein (HDL) function and offered insight into a potential
mechanism through which quitting smoking may benefit
cardiovascular health [4]. The holistic aspect of cardiovascular

wellness is compatible with this holistic viewpoint.

Furthermore, Zhang, et al., [9], conducted a comprehensive review
and meta-analysis to examine the impact of quitting smoking
on mortality and recurrent cardiovascular events in people with
coronary heart disease. This review highlights how quitting
smoking has a considerable positive influence on cardiovascular

outcomes.

The inherent limits of these investigations must be recognized,
though careful interpretation of the data is necessary due
to potential biases, variances in review designs, and various
techniques. In a review of stable ambulatory patients with CVD
[6], Alvarez, et al., [7], highlighted the significance of addressing
potential confounding variables. Additionally, numerous texts
consistently stress the value of taking into account personal traits,
societal influences, and tools for quitting smoking in order to
affect smoking habit [10].

As we consider the broader implications of smoking cessation on
cardiovascular health, the role of Sirtuin 1 (SIRT1) may warrant
further exploration. SIRT1 is known for its regulatory function in
cardiovascular physiology and its potential alteration by lifestyle

factors. For instance, studies have suggested that SIRT1 is involved

in endothelial function and atherogenesis, and its activity may be
modulated by smoking status [11]. Although our systematic review
did not examine the direct relationship between smoking cessation
and SIRT1 levels, future investigations could provide valuable
insights into this area. Understanding the interplay between
smoking cessation and SIRT1 activity could elucidate additional
mechanisms by which smoking cessation confers cardiovascular

benefits.
Limitations

Our literature review has limitations. We limited our analysis to
articles in English published within the last 10 years, specifically
targeting people 13 years of age and older. We also only used free
articles, and our review was limited to English-language articles
on smoking cessation and cardiovascular outcomes. Additional

investigation is required to formulate definitive findings.
Conclusion

Combining the evidence from these studies highlights the central
role of smoking cessation in achieving favorable cardiovascular
outcomes. The strong association between smoking cessation and
cardiovascular disease risk reduction, along with the underlying
mechanisms, underscores the need for smoking cessation as a
primary prevention strategy. This research acknowledges the
limitations and allows health professionals and decision-makers to

develop individual approaches to promote smoking cessation and

thereby reduce the global burden of CVD.
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