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Introduction: Cigarette smoking is an important and well known risk factor for major human chronic diseases and acute 
cardiovascular events. The link between oxidative damage, inflammation and cigarette smoking related diseases has been 
demostrated. Moreover, extensive research showed that cigarette smoke and its condensate have tumor promoting and co-
carcinogenic activity, associated with oxidative damage and inflammation. The aim of this study was to investigate on the seric 
level of cytokines IL-6, IL-8and IL-33in healthy smokers after a decade of smoking and on their role as potential predictors of 
smoking related systemic inflammation.

Materials and methods: A cross-sectional observational study carried out recruiting not smoking people (Never Smokers) and 
Smokers. Subjects attending at were enrolled at the Azienda Ospedaliera Universitaria Policlinico “G. Martino” of Messina, 
Italy. Sample of the study was composed of two groups: Smokers, defined as subjects who regularly smoked cigarettes that 
have a tar yield ≥ 6mg and with an intake of more than 180 mg/tar/day based on the International Organisation for Standards 
(ISO) yield per cigarette multiplied by the number of cigarettes smoked per day; and Never Smokers, defined as subjects 
who declared that they had never smoked. Urinary biomarkers of exposure such as: total nicotine, cotinine, hydroxycotinine, 
nicotine metabolites and NNAL were evaluated to assess smoking habits. Clinical and hematological parameters were also 
considered (body mass index, cardiac frequency, systolic and diastolic blood pressure, red and white cells count, hemoglobin, 
hematocrit, platelets, differential white cells count). IL6, IL-8or IL-33levels, were evaluated in serum using the commercially 
available Human Quantikine ELISA Kit.

Results: Exhaled CO and other smoke exposure biomarkers (nicotine and its metabolites) were significantly elevated in smokers 
group with a trend related to the number of cigarettes smoked per day. Urinary biomarkers such as 11-deydro-thromboxane 
B2, 2,3-dinor-thromboxane B2and thymidine glycol were also significantly more elevated in both male and female smokers. 
Our results showed a statistically significant increase in hemoglobin concentration, hematocrit, total leukocyte count, neutrophil 
count and lymphocyte count of female smokers in comparison to female never smokers. IL-33level increase has been found in 
smokers compared to never smokers. We did not observe any statistically differences about the cytokines IL 6and IL 8between 
the two groups. 

Discussion and conclusion: In this study several clinical parameters and biomarkers of potential harm were examined in groups 
of smokers from 9to 13years after smoking initiation and compared to a group of never smokers with the aim to evaluate 
predictors of systemic inflammation after smoke exposure. Our results showed a statistically significant increase in hematological 
parameters in smokers compared to never smokers. Moreover, an increase of IL-33level in smokers compared to never smokers 
group has been shown. IL-33is a member of the IL-1family and its role in the induction and modulation of immune responses 
has been largely suggested. Several studies also show increase of this cytokine associated with chronic obstructive pulmonary 
disease caused by tobacco smoking. Since IL-33increase observed in this study was detected in adult young smokers, our data 
suggest that monitoring this cytokine could be used as an early predictor of smoking related inflammatory diseases. 


