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ABSTRACT 
Aim : The objective of this study is to evaluate the correlation between tobacco consumption and levels of exhaled carbon monoxide. 

 Material and Methods : To conduct the literature review, multiple databases and sources were utilized. The search was conducted using 

MeSH Terms related to tobacco and exhaled carbon monoxide. Initially, 421 titles were identified from these sources, and after screening, 

118 records were examined, resulting in 25 research-related articles. The review adhered to the PRISMA guidelines for systematic reviews 

to ensure a standardized and rigorous approach to the evaluation of the selected studies. Results: Six randomized controlled trials were 

incorporated in the analysis, aiming to compare the association between tobacco consumption and exhaled carbon monoxide levels. The 

findings from all six trials consistently demonstrated a significant correlation between these two variables. Conclusion: To sum up, the 

analysis of research publications focusing on tobacco consumption and exhaled carbon monoxide (CO) levels yields valuable insights 

regarding the correlation between smoking behavior, CO levels, and the associated health implications. This body of literature enhances our 

understanding of the relationship between smoke & implications on well being, shedding light on the potential risks and consequences of 

tobacco use. Clinical Significance: Gaining a deeper understanding of these relationships can play a significant role in developing 

impactful strategies for smoking cessation. Furthermore, it can help raise awareness about the detrimental effects of tobacco smoke and 

emphasize the importance of reducing tobacco consumption. By leveraging this knowledge, we can work towards implementing effective 

interventions and public health campaigns aimed at promoting smoking cessation and improving overall population health. 
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INTRODUCTION 
Tobacco use remains a global public health concern due to its detrimental effects on individuals' health and the population as a whole. 

One essential marker for assessing tobacco smoke exposure is the measurement of exhaled carbon monoxide (CO) levels. Exhaled CO 

levels serve as a reliable biomarker for tobacco exposure and have been extensively studied in relation to different tobacco products, 

including different types of smoking methods [1] There is a general consensus that no amount of tobacco smoke exposure is considered 

safe. Among different forms of tobacco consumption, conventional cigarette smoking is the most widespread and carries substantial 

health hazards. Various research studies have explored the connection between tobacco use and exhaled carbon monoxide (CO) levels, 

revealing differences across different smoking methods.[2] A study conducted in Malaysia examined exhaled CO levels among tobacco 

and nicotine adult users, highlighting the differences between CC, EC, HTP users, and non-smokers .Additionally, another study 

demonstrated higher CO levels in CC users.[3] The measurement of exhaled CO in breath analysis has proven to be a rapid, non-
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invasive, and established method for differentiating smokers from non-smokers . It is important to note that exhaled CO levels can vary 

depending on factors such as gender, body weight, and geographical location also. 

 

In conclusion, the association between tobacco use and exhaled CO levels has been extensively studied. Exhaled CO levels serve as an 

important biomarker in assessing tobacco smoke exposure. The available literature demonstrates variations in exhaled CO levels among 

different tobacco products and user profiles. Understanding the association between tobacco use and exhaled CO levels contributes to 

our knowledge of dangers linked to tobacco consumption and aids in the formulation of effective smoking cessation strategies. 

 

OBJECTIVE  
To assess the relation between tobacco consumption and exhaled CO levels 

 

MATERIAL AND METHODS  
Complete articles of randomized controlled trials. 

 

SEARCHED STRATEGY  
The study included relevant literature from database like Science Direct, Lilacs, Gray Literature, Cochrane, and PubMed, focusing on 

the association between tobacco consumption and exhaled carbon monoxide levels. A comprehensive literature search was conducted 

using specific MeSH terms including 'tobacco', 'carbon monoxide', and 'monitored level'. 

 

ELIGIBILITY CRITERIA 
INCLUSION CRITERIA 

-Randomized controlled trials 

-Published over 5 years 

-Articles available in English 

 

EXCLUSION CRITERIA 

-Study design apart from randomized controlled trials 

-Only abstract was available. 

 

SEARCH ENGINES 

-Pubmed, Cochrane, Science Direct, Lilacs, Google Scholar, Gray Literature, Ovid Medline 
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FIGURE 1 – Flow diagram indicates the number of studies identified, screened, assessed for eligibility, excluded and included in the 

systematic review  
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RESULTS  
No detectable increases in exhaled carbon monoxide (eCO) were noted among the study participants following the use of the investigated 

heat-not-burn tobacco products (HTPs). The study revealed a notable within-subject impact on eCO levels when participants used their 

usual brand of traditional cigarettes compared to using HTPs. Nevertheless, no significant alterations in eCO levels were observed after 

using either of the two HTPs under investigation. The median eCO levels peaked at 4.5 parts per million (ppm) after 45 minutes for 

GLO and at 4.9 ppm after 15 minutes for iQOS. [10] In a separate study, it was observed that the sessions led to notable increases in 

exhaled carbon monoxide (eCO) and plasma nicotine levels. However, there were no significant differences in eCO or nicotine exposure 

between the active sessions and the placebo sessions. Interestingly, when alcohol was consumed during the session, participants 

exhibited higher inhaled volume, flow rate, and duration of the waterpipe (WP) session compared to the placebo session. Additionally, 

participants reported a more positive overall smoking experience and stronger smoking urges both before and after the smoking session 

following the alcohol session, in comparison to the placebo session. Although both sessions resulted in significant increases in eCO and 

plasma nicotine, there were no significant variations in eCO or nicotine exposure between the active (alcohol) sessions and the placebo 

sessions. [11] In a separate study, there was no significant disparity observed in the smoking cessation rate between the two groups after 

24 weeks. The primary objective of the study was to assess the rate of 7-day smoking abstinence at the 24-week mark after 

randomization. This abstinence was defined as participants self-reporting no smoking during the week prior to the clinical visit at 24 

weeks, which was confirmed by measuring exhaled carbon monoxide (ECO) levels of 8 parts per million (ppm) or lower. Participants 

who claimed to be abstinent but had ECO levels above 8 ppm or those who reported any smoking during the past week but had ECO 

levels at or below 8 ppm were categorized as current smokers. In summary, the main focus of the study was to evaluate the 7-day 

smoking abstinence at 24 weeks, with self-reported abstinence being verified by ECO measurements. Participants meeting the abstinence 

criteria were considered abstinent, while those not meeting the criteria were classified as current smokers. [12]. In a different study, 

participants did not demonstrate a greater reduction in self-reported cigarettes per day (CPD) and exhaled carbon monoxide (eCO) 

compared to participants in the steady-state and placebo delivery groups. Throughout the study, eCO levels were measured as an 

indicator of smoke exposure. The measurements of eCO were conducted using the Micro Smokerlyzer carbon monoxide monitor from 

Bedfont Scientific Ltd during the initial visit and the final 2-week study visit. The findings revealed a significant decrease in exhaled 

carbon monoxide levels, indicating a reduction in smoke exposure among the participants. However, the specific details regarding the 

magnitude of the reduction and statistical significance were not provided in the available search results.In summary, the study assessed 

eCO levels at the beginning and end of the study, and a significant decrease in exhaled carbon monoxide levels was observed. This 

reduction suggests a decline in smoke exposure among the participants. [13] In a different study, the group that successfully quit smoking 

exhibited noteworthy reductions in pulse rate, systolic blood pressure, α-klotho, hemoglobin (Hb), and carbon monoxide (CO) 

concentration. The study involved twenty-eight participants, with 14 using varenicline and 14 using a nicotine patch. The analysis 

revealed significant decreases in pulse rate (PR), plasma levels of α-klotho, hemoglobin (Hb), and carbon monoxide (CO) concentration 

among all participants after 12 weeks. However, no changes were observed in other parameters. To summarize, the study demonstrated 

that pulse rate, plasma levels of α-klotho, Hb, and CO concentration were significantly reduced after 12 weeks in participants using 

either varenicline or a nicotine patch. However, no changes were observed in other parameters. [14] In a separate study, the effectiveness 

of the intervention was evaluated at 3, 6, 9, and 12 months based on various measures including cotinine tests, exhaled carbon monoxide 

(CO) levels, nicotine dependence, motivational stages of change, motivation to quit smoking, patterns of tobacco use, and smoking 

cessation rates. Following the 12-month follow-up period, significant variations in exhaled carbon monoxide (CO) levels were observed 

between the intervention group and the control group. [15]. 

DISCUSSION  
The article aims to provide an in-depth analysis of the relationship between tobacco consumption and exhaled carbon monoxide (CO) 

levels. This discussion draws upon various publications and research studies conducted between 2018 and 2023 to explore this topic. 

In a study, the disparities in carbon monoxide (CO) and cotinine levels were investigated among various user groups, including 

individuals exclusively using conventional cigarettes (CCs), heated tobacco products (HTPs), and electronic cigarettes (ECs). [10]. The 

findings showed that individuals who exclusively used conventional cigarettes (CCs) or were dual users of CCs had elevated carbon 

monoxide (CO) levels in comparison to individuals who exclusively used heated tobacco products (HTPs) or electronic cigarettes (ECs). 

[11] A separate article examined the behaviors, nicotine dependency patterns, and the relationship between exhaled carbon monoxide 

(CO) levels and pulmonary function in adult users of conventional cigarettes (CCs), electronic cigarettes (ECs), and heated tobacco 

products (HTPs). [12] This study provides insights into the correlation between tobacco use, carbon monoxide (CO) levels, and 

pulmonary health. Additionally, previous research has consistently demonstrated the detrimental impact of tobacco smoke, as it releases 

toxic substances, including carbon monoxide, that can pose significant health risks. [13] The measurement of exhaled carbon monoxide 

(CO) levels has been utilized as a biomarker to evaluate smoking status and recent smoking patterns. Understanding the relationship 
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between exhaled CO levels and smoking behavior is essential for the development of effective smoking cessation interventions. [14] 
The impact of air pollution on exhaled carbon monoxide (CO) levels has been investigated in both smokers and non-smokers. This 

research emphasizes the significance of taking environmental factors into account when interpreting CO levels . [15] Furthermore, 

investigations have focused on evaluating the influence of heated tobacco products (HTPs) on carbon monoxide (CO) levels and 

comparing them with those of conventional cigarette smoking. Multiple studies have underscored the importance of monitoring exhaled 

CO levels in the context of smoking cessation endeavors. [16] Elevated levels of exhaled carbon monoxide (CO) have been linked to 

lower rates of success in smoking cessation. This underscores the significance of personalized treatments and ongoing support for 

individuals with higher CO levels in order to improve their chances of quitting smoking. 

CONCLUSION  
The article on tobacco consumption and exhaled carbon monoxide (CO) levels presents several key findings that shed light on this 

important topic. It emphasizes that by using those tobacco products that are heated (HTPs) or  the e- cigarettes (ECs) results in lower 

exhaled CO levels compared to conventional cigarette (CC) use. This highlights the potential harm reduction aspect of HTPs and ECs 

in comparison to traditional smoking. 

Additionally, exhaled CO measurements have proven to be a valuable non-invasive and immediate method for assessing an individual's 

smoking status. Measuring exhaled CO levels can provide healthcare providers and policymakers with valuable information for 

evaluating the effectiveness of tobacco cessation and prevention program. It also highlights the importance of considering factors such 

as saliva levels, tobacco consumption patterns, and demographic characteristics when examining the relationship between tobacco use 

and exhaled CO levels Those who used both of them including CCs and HTPs/ECs were found to smoke fewer CCs but consumed more 

tobacco overall compared to exclusive CC users. It also  highlights the potential use of exhaled CO measurements as an indicator of 

cigarette consumption not only in clinical settings but also in community and workplace settings . This suggests the broad applicability 

and usefulness of exhaled CO levels as a biomarker for tobacco exposure.It is important to consider potential limitations when 

interpreting exhaled CO levels, such as false positive results and clinical disorders that can affect endogenous CO production. These 

factors should be taken into account to ensure accurate interpretation in clinical practice.In conclusion, the article provides valuable 

insights into the relationship between tobacco consumption and exhaled CO levels. The findings highlight the potential harm reduction 

aspect of alternative tobacco products, the importance of exhaled CO measurements in assessing smoking status, and the broader 

applications of this biomarker in various settings. Further studies are required to enhance our understanding of this topic and inform 

effective tobacco control strategies. 
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