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ABSTRACT 
Background: The association between cigarette 
smoking and multiple sclerosis (MS) has garnered 
significant attention in the literature, with numerous 
studies elucidating the intricate relationships 
between tobacco exposure and MS risk, progression, 
and health outcomes. The exploration of these 
relationships has evolved over the years, revealing 
both the direct and indirect effects of smoking on the 
disease. Literature Review: The literature on the 
association between cigarette smoking and multiple 
sclerosis (MS) has revealed a complex interplay 
between environmental and genetic factors that 
significantly influence the disease's risk and 
progression. The studies reviewed consistently 
highlight smoking as a critical modifiable risk factor 
for MS, with evidence suggesting that both active 
smoking and exposure to environmental tobacco 
smoke (ETS) contribute to increased susceptibility 
and exacerbation of the disease. Conclusion: 
Overall, the literature consistently underscores the 
multifaceted role of cigarette smoking in MS, 
revealing that both direct and indirect exposures 
significantly impact disease risk and progression. 
The interaction between smoking and genetic 
predispositions, particularly concerning specific 
HLA genes, further complicates the understanding of 
MS etiology. These findings call for more focused 
research on smoking behaviors in MS patients and 
the development of tailored smoking cessation 
interventions to improve health outcomes for this 
population. 
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INTRODUCTION 

The association between 

cigarette smoking and multiple 

sclerosis (MS) has garnered 

significant attention in the literature, 

with numerous studies elucidating the 

intricate relationships between 

tobacco exposure and MS risk, 

progression, and health outcomes. 

The exploration of these relationships 

has evolved over the years, revealing 

both the direct and indirect effects of 

smoking on the disease. 

In 2012, (O’Gorman et al., 

2012) presented a comprehensive 

review that highlighted the increased 

risk of MS associated with tobacco 

exposure, particularly for females 

exposed to passive smoke. Their 

findings from case-control studies 

indicated that passive exposure raised 

the risk for both adult- and child-onset 

MS, while also noting that Swedish 

snuff users did not exhibit similar 

risks. They identified a potential 

interaction between smoking habits 

and genetic susceptibility alleles, 

suggesting a complex interplay 

between environmental and genetic 

factors in MS pathogenesis. Notably, 

they documented that smoking could 

exacerbate disease progression, as 

evidenced by neuroimaging showing 

heightened inflammation and brain 

atrophy in smokers (O’Gorman et al., 

2012). 

Building on this foundation, 

(Correale et al., 2017) further 

examined the relationship between 

smoking and MS risk, establishing a 

dose-dependent correlation where 

increased cotinine levels were 

associated with heightened 

susceptibility to the disease. Their 

research underscored the importance 

of smoking cessation, noting that the 

risk diminishes significantly after a 

decade of quitting. They also 

emphasized the role of smoking in 

accelerating the transition from 

clinically isolated syndrome (CIS) to 

clinically definite MS, as well as its 

influence on disease progression and 

disability (Correale et al., 2017). 

In a 2020 review, (H Marck et 

al., 2020) reiterated the critical role of 

smoking as a modifiable risk factor 

for MS onset and progression, 
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estimating that smoking could 

increase the risk of developing MS by 

approximately 50%. They highlighted 

the negative impact of smoking on 

quality of life and mental health 

among MS patients, advocating for 

more research into effective smoking 

cessation strategies tailored for this 

population. The authors argued that 

despite the known risks, there remains 

a substantial gap in understanding 

smoking behaviors in individuals 

with MS and how healthcare 

providers can support cessation 

efforts (H Marck et al., 2020). 

(Nishanth et al., 2020) 

contributed to the discourse by 

exploring the pathogenesis of MS in 

relation to smoking. They reaffirmed 

that environmental factors such as 

cigarette smoke significantly 

contribute to the severity and 

progression of MS, further 

emphasizing the need for a deeper 

understanding of smoking’s 

immunological impacts in the context 

of the disease (Nishanth et al., 2020). 

Most recently, (Antônio 

Machado Schlindwein et al., 2024) 

conducted a systematic review 

focusing on the effects of 

environmental tobacco smoke on MS. 

Their findings corroborated previous 

studies, indicating that smoking not 

only increases the risk of MS onset 

but also correlates with more 

aggressive disease progression. They 

identified a notable interaction 

between smoking and specific HLA 

genes, suggesting a genetic 

predisposition that may amplify the 

risk associated with tobacco exposure 

(Antônio Machado Schlindwein et al., 

2024). 

Collectively, these studies 

underscore the multifaceted role of 

cigarette smoking in the context of 

multiple sclerosis, revealing a 

complex interplay between 

environmental exposures, genetic 

factors, and disease outcomes. The 

literature consistently points to 

smoking as a significant risk factor, 

necessitating further research to 

address the gaps in understanding 

smoking behaviors and to develop 

effective interventions for individuals 

affected by MS. 

LITERATURE REVIEW 

The article "Environmental 

Risk Factors for Multiple Sclerosis: A 
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Review with a Focus on Molecular 

Mechanisms" by Cullen O’Gorman, 

Robyn Lucas, and Bruce Taylor 

(O’Gorman et al., 2012) provides a 

comprehensive examination of the 

relationship between cigarette 

smoking and multiple sclerosis (MS), 

highlighting various studies that 

contribute to our understanding of this 

complex association. 

The authors present evidence 

from two case-control studies 

indicating that passive exposure to 

cigarette smoke may increase the risk 

of both adult- and child-onset MS. 

However, the relationship between 

maternal smoking habits and MS risk 

remains ambiguous, as conflicting 

results emerge from different 

studies—some indicating no 

association while others suggest a 

heightened risk. This inconsistency 

underscores the need for further 

investigation into the impact of 

maternal smoking on MS 

susceptibility. 

Notably, the article discusses 

findings from studies involving 

Swedish snuff users, which did not 

show an increased risk of MS. This 

raises questions about the specific 

components of cigarette smoke that 

may be implicated in MS 

development. The authors highlight a 

case-control study that found no 

increased risk of MS associated with 

smoking, suggesting a lack of 

interaction between susceptibility 

alleles for MS and cigarette smoke 

exposure. Nevertheless, a population-

based case-control study did identify 

possible interactions between 

susceptibility alleles and smoking 

habits, indicating a more nuanced 

relationship that warrants deeper 

exploration. 

The article further elaborates 

on the implications of smoking in the 

context of MS progression. It is 

reported that smoking is linked to an 

increased risk of secondary 

progressive disease and facilitates 

earlier progression from clinically 

isolated syndrome (CIS) to clinically 

definite MS. These findings are 

significant as they suggest that 

smoking may not only contribute to 

the onset of MS but also exacerbate its 

progression. 

In terms of biological 

mechanisms, the authors note that 

cigarette smoke comprises thousands 
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of components, including particulate 

matter, nicotine, and carbon 

monoxide, which have been 

associated with pro-inflammatory 

actions, direct tissue damage, and 

increased apoptosis. This information 

is crucial, as it connects the 

environmental risk factor of smoking 

with the underlying molecular 

mechanisms that may drive MS 

pathology. 

The article titled 

"Environmental factors influencing 

multiple sclerosis in Latin America" 

by Correale, Farez, and Gaitán 

(Correale et al., 2017) presents a 

comprehensive examination of the 

relationship between cigarette 

smoking and multiple sclerosis (MS), 

emphasizing the substantial increase 

in risk associated with tobacco use. 

The authors assert that cigarette 

smoking is linked to an estimated 40–

80% increased risk of developing MS, 

a finding supported by various case-

control studies. This statistic 

underscores the critical role that 

environmental factors, particularly 

smoking, play in the etiology of MS. 

A significant contribution of 

the article is its discussion of the dose-

dependent relationship between 

smoking and MS risk. The authors 

note that cumulative exposure to 

tobacco, as measured by cotinine 

serum or plasma levels, correlates 

with an increased likelihood of 

developing the disease. This 

relationship highlights the importance 

of not only the act of smoking itself 

but also the quantity and duration of 

exposure. Furthermore, the authors 

provide evidence that the risk 

associated with smoking diminishes 

after a decade of cessation, suggesting 

that the body may recover from some 

of the adverse effects of smoking over 

time. 

The article also addresses the 

impact of passive smoking on MS 

risk, indicating that non-smokers 

exposed to tobacco smoke are 

similarly at an increased risk of 

developing the disease. This finding 

broadens the scope of the discussion 

around smoking and MS, implicating 

not only active smokers but also those 

who are indirectly exposed to tobacco 

smoke. 

In addition to the risk of 

developing MS, the authors delve into 

the clinical implications of smoking 
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for individuals already diagnosed 

with the disease. They report that 

smoking is a risk factor for early 

conversion to clinically definite MS 

among patients with clinically 

isolated syndrome (CIS). Moreover, 

the progression of MS appears to be 

accelerated in smokers compared to 

non-smokers, with smokers achieving 

higher Expanded Disability Status 

Scale (EDSS) milestones, indicating a 

more severe clinical course. This 

aspect of the article is particularly 

critical for clinicians and researchers 

as it underscores the need for smoking 

cessation programs as part of 

comprehensive MS management. 

The authors also explore the 

genetic interactions that may 

exacerbate the risk associated with 

smoking. Specifically, they highlight 

the significant interaction between 

smoking and MS-associated HLA 

risk alleles. The presence of certain 

HLA alleles, particularly HLA-

DRB1*1501, markedly increases the 

risk of developing MS in smokers, 

suggesting a complex interplay 

between genetic predisposition and 

environmental factors. Additionally, 

the association with the N-

acetyltransferase 1 (NAT1) genotype 

points to potential avenues for further 

research into the genetic and 

environmental determinants of MS 

susceptibility. 

The article titled "Modifiable 

risk factors for poor health outcomes 

in multiple sclerosis: The urgent need 

for research to maximise smoking 

cessation success" by Marck et al. (H 

Marck et al., 2020) provides a 

comprehensive examination of the 

impact of cigarette smoking on 

multiple sclerosis (MS). The authors 

emphasize that tobacco smoking is 

not merely a lifestyle choice but a 

significant modifiable risk factor that 

has been linked to the onset and 

progression of MS. Their findings 

indicate that smoking increases the 

risk of developing MS by 

approximately 50%, underscoring its 

critical role in the disease's etiology. 

The review highlights various 

observational studies that 

demonstrate a correlation between 

smoking and adverse health outcomes 

in individuals with MS. Specifically, 

the authors note that smoking is 

associated with a deterioration in 

disability, lower quality of life, and 
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heightened levels of depression and 

anxiety among MS patients. This 

connection between smoking and 

mental health is particularly 

concerning, as it suggests that 

smoking cessation could play a vital 

role in improving overall well-being 

and health outcomes for those living 

with MS. 

One of the significant gaps 

identified by the authors is the lack of 

research focused on smoking 

cessation strategies tailored for 

individuals with MS. Despite the 

clear evidence linking smoking to 

negative health outcomes, there is a 

notable absence of studies 

investigating how healthcare 

professionals can effectively support 

MS patients in quitting smoking. This 

gap in the literature is particularly 

alarming given the potential benefits 

that successful cessation could bring 

to this population. 

The article calls for urgent 

research to develop effective smoking 

cessation interventions specifically 

designed for people with MS. The 

authors argue that understanding 

smoking behavior in this 

demographic is crucial for 

maximizing health outcomes. They 

advocate for a more structured 

approach to smoking cessation within 

healthcare settings, which could lead 

to improved management of MS and 

enhanced quality of life for patients. 

The article titled "Role of 

Smoking in the Pathogenesis of 

Multiple Sclerosis: A Review Article" 

by Katukuri Nishanth et al. (Nishanth 

et al., 2020) provides a 

comprehensive examination of the 

impact of cigarette smoking as an 

environmental risk factor in the 

context of Multiple Sclerosis (MS). 

The authors delve into the 

multifaceted ways in which smoking 

may influence the development, 

severity, progression, and disability 

associated with MS, as well as its 

potential role in early mortality 

among affected individuals. 

The review emphasizes that 

while the association between 

smoking and MS has been noted in 

various studies, the underlying 

mechanisms remain inadequately 

understood. The authors highlight that 

cigarette smoke may modulate 

immune responses, potentially 

exacerbating the autoimmune 
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processes characteristic of MS. They 

suggest that components of cigarette 

smoke could lead to alterations in 

immune cell function, which may 

contribute to the pathogenesis of MS. 

This aspect is crucial, as 

understanding the immunological 

effects of smoking can help elucidate 

its role in MS progression and 

severity. 

Furthermore, the article 

critically evaluates existing literature, 

noting inconsistencies in findings 

regarding the relationship between 

smoking and MS. The authors point 

out that while some studies suggest a 

clear association, others indicate 

minimal or no significant links. This 

discrepancy underscores the need for 

further research to clarify the causal 

relationships and to explore the 

biological mechanisms at play. The 

authors propose that future studies 

should focus on longitudinal designs 

and consider genetic predispositions 

that may interact with environmental 

exposures like smoking. 

The article "Impacts of 

environmental tobacco smoke on the 

onset and progression of multiple 

sclerosis: a systematic review" by 

Schlindwein et al. (Antônio Machado 

Schlindwein et al., 2024) provides a 

comprehensive examination of the 

relationship between tobacco 

smoking and multiple sclerosis (MS), 

particularly focusing on 

environmental tobacco smoke (ETS). 

The authors effectively summarize 

the existing evidence linking active 

cigarette smoking to an increased risk 

of developing MS and a more 

aggressive disease course, 

highlighting a significant 50% 

increase in MS onset risk associated 

with smoking (Antônio Machado 

Schlindwein et al., 2024). This 

finding aligns with the broader 

understanding of smoking as a 

modifiable risk factor for various 

autoimmune disorders. 

The article delves into the 

mechanisms that may underlie the 

relationship between smoking and 

MS, noting that while the precise 

pathways remain unclear, there is 

evidence suggesting interactions 

between smoking and genetic 

predispositions, particularly within 

the human leukocyte antigen (HLA) 

complex (Antônio Machado 

Schlindwein et al., 2024). This aspect 
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is crucial as it underscores the 

complexity of MS etiology, where 

both environmental and genetic 

factors interplay, potentially 

exacerbating disease risk. 

In contrast, the review 

highlights a notable gap in the 

literature regarding the effects of ETS 

on MS. While active smoking has 

been well-studied, the implications of 

ETS remain less defined, which the 

authors argue is a significant 

oversight given the prevalence of 

exposure to secondhand smoke in 

various populations (Antônio 

Machado Schlindwein et al., 2024). 

The call for further research in this 

area is particularly salient, as 

understanding the impact of ETS 

could have important public health 

implications, especially for 

vulnerable populations who may be at 

risk for MS. 

The systematic review format 

employed by the authors allows for a 

critical evaluation of the existing 

literature, providing a structured 

approach to synthesizing findings 

from various studies. However, the 

review could benefit from a more 

detailed exploration of the 

methodological limitations present in 

the studies cited, which would 

enhance the robustness of the 

conclusions drawn. Additionally, 

while the authors mention the 

potential for ETS to influence MS 

onset and progression, they do not 

provide specific data or studies that 

directly address this relationship, 

which could leave readers seeking 

more concrete evidence.  

CONCLUSION 

The literature on the 

association between cigarette 

smoking and multiple sclerosis (MS) 

has revealed a complex interplay 

between environmental and genetic 

factors that significantly influence the 

disease's risk and progression. The 

studies reviewed consistently 

highlight smoking as a critical 

modifiable risk factor for MS, with 

evidence suggesting that both active 

smoking and exposure to 

environmental tobacco smoke (ETS) 

contribute to increased susceptibility 

and exacerbation of the disease. 

(O’Gorman et al., 2012) 

provided foundational insights into 

the relationship between passive 
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smoking and MS risk, indicating that 

both adult- and child-onset MS are 

associated with tobacco exposure. 

They noted that while Swedish snuff 

users did not exhibit the same risks, 

the interaction between smoking 

habits and genetic susceptibility 

alleles complicates the understanding 

of MS pathogenesis. This complexity 

is echoed by (Correale et al., 2017), 

who established a dose-dependent 

correlation between cotinine levels 

and MS risk, emphasizing that 

cumulative tobacco exposure 

heightens susceptibility, although the 

risk diminishes significantly after a 

decade of cessation. 

(H Marck et al., 2020) further 

reinforced the notion that smoking is 

linked to adverse health outcomes in 

MS patients, including lower quality 

of life and increased mental health 

challenges. They identified a critical 

gap in research regarding effective 

smoking cessation strategies 

specifically tailored for individuals 

with MS, highlighting the need for 

healthcare providers to prioritize 

cessation efforts within this 

demographic. Moreover, (Nishanth et 

al., 2020) explored the 

immunological impacts of smoking, 

suggesting that components of 

cigarette smoke may exacerbate 

autoimmune processes, thus 

contributing to the severity and 

progression of MS. 

(Antônio Machado 

Schlindwein et al., 2024) conducted a 

systematic review that corroborated 

the findings of previous studies, 

indicating that smoking increases the 

risk of MS onset by approximately 

50% and correlates with more 

aggressive disease progression. They 

also pointed out the need for further 

research into the effects of ETS on 

MS, an area that remains 

underexplored despite its public 

health implications. 

Overall, the literature 

consistently underscores the 

multifaceted role of cigarette smoking 

in MS, revealing that both direct and 

indirect exposures significantly 

impact disease risk and progression. 

The interaction between smoking and 

genetic predispositions, particularly 

concerning specific HLA genes, 

further complicates the understanding 

of MS etiology. These findings call 

for more focused research on smoking 
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behaviors in MS patients and the 

development of tailored smoking 

cessation interventions to improve 

health outcomes for this population. 
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