
Introduction
Today, cigarette smoking, with its numerous side effects and 
increasing prevalence, has turned into one of the important 
health concerns worldwide. According to previous studies, 
one-third of the global population aged 15 or above has 
been involved in cigarette smoking. Nevertheless, the 
cigarette smoking rate among men was three to four times 
higher than in women (1). According to the US National 
Health Survey, 15.01% of adults had a history of smoking 
in 2015. Cigarette smoking leads to issues such as cancer, 
respiratory problems, and cardiovascular diseases (2). It 
is a significant risk factor for cardiac diseases, and Ding 
et al found a significant effect of smoking cessation on 
mitigating the risk of certain cardiovascular diseases (3). 

Nevertheless, more precise investigations are required in 
this regard.

Current studies suggest a relationship between changes 
in plasma concentration of homocysteine, cardiac 
troponin I (cTnI), and C-reactive protein (CRP) with 
incidence of cardiac damage (4-6). Nevertheless, no study 
has explored the relationship between these markers and 
cigarette smoking. Understanding this relationship can 
clarify the general mechanism of the effect of smoking 
on the cardiovascular system (7,8). The present study 
compared the levels of homocysteine, fibrinogen, cTnI, 
and CRP in smokers and non-smokers in the operating 
room, laboratory, and administrative departments of 
Hamadan hospitals.
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Abstract
Background: Cigarette smoking is one of the main risk factors for cardiovascular damage. 
Current studies have reported an association between some markers such as homocysteine, 
plasma fibrinogen, cardiac troponin I (cTnI), and C-reactive protein (CRP) and cardiovascular 
damages. This study aimed to investigate the relationship between these laboratory markers and 
smoking intensity. 
Methods: In this case-control study, 200 male employees from the operating room, laboratory, and 
administrative departments of Hamadan hospitals were categorized into four groups of 50 based 
on their smoking status: active smokers, smokers, infrequent smokers, and non-smokers. After 
sampling, blood levels of the specified biomarkers were evaluated. Then, regression analysis was 
performed to explore the relationship between these markers and cigarette smoking, regression 
analysis was performed. 
Results: The results indicated significant differences in the studied biomarkers between smokers 
and non-smokers (P < 0.001), suggesting the effect of cigarette smoking on cardiovascular 
damage, inflammation, and coagulation states in individuals.
Conclusions: Cigarette smoking affects markers of heart muscle damage, inflammatory and 
coagulation factors, and cardiovascular 
risk factors. 
Keywords: Homocysteine, Fibrinogen, Cardiac troponin I, C-reactive protein, Cardiovascular 
damage, Smoking
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Materials and Methods
Study Population
This case-control study comprised 200 men employed 
in different departments (operating room, laboratory, 
and administration) of Hamedan city hospitals, with a 
mean age of 45 ± 20 years. Participants had no history 
of cardiac, liver, renal, thyroid disease, inflammation, 
hyperlipidemia, hyperglycemia, obesity, or hypertension. 
They were categorized into four groups with equal 
numbers according to cigarette smoking status:
1. Active smokers: This group included 50 individuals 

smoking more than 15 cigarettes for at least five years.
2. Smokers: This group included 50 individuals smoking 

5-15 cigarettes per day.
3. Infrequent smokers: This group involved 50 

individuals smoking less than five cigarettes per day
4. Non-smokers: This group contained 50 individuals 

with no history of cigarette smoking.

Sampling and Tests
Specifically, 10 mL of blood sample was taken from 
each subject in their fasting state and mixed with EDTA 
anticoagulant with a concentration of 0.47 mol/L. Plasma 
was separated by 1000g centrifugation, and biochemical 
tests were performed in the laboratory of the Paramedicine 
Faculty of Hamadan University of Medical Sciences 
(Table 1).

Sample Size Calculation
Based on the case-based nature of this study and according 
to the formula, the sample size was calculated as 200 (50 
subjects per group).

Statistical Methods
ANOVA was used to compare different levels across 
groups, and the Tukey test was employed to provide 
further details. To explore hazard ratios in each class, 
relative risk was calculated. Furthermore, the relationships 
between the main variables were explored using regression 
analysis. Data were analyzed by SPSS and S-Plus. During 
the statistical calculations, the extent of cigarette smoking 

was considered as the independent variable, while the 
levels of homocysteine, CRP, fibrinogen, and cTnI were 
regarded as the dependent variables.

Results
In the present study, 200 men employed in the operating 
room, laboratory, and administrative departments of 
Hamedan hospitals were investigated, with a mean age of 
45 ± 20 years. The obtained results are reported in Table 2.
Statistical regression analysis indicated a significant 
relationship between smoking status and CRP, cTnI, 
homocysteine, and fibrinogen, as depicted in Table 3.
Additionally, regression analysis was conducted to 
determine the relationship between each of the studied 
markers (Table 4).

Discussion
The present study investigated CRP as the marker of 
inflammatory diseases, cTnl as a marker of myocardial 
damage, homocysteine as a risk factor for cardiovascular 
disease, and fibrinogen as a prognostic factor for 
thrombosis and fibrinogenesis.

According to the statistical analyses, CRP value revealed 
a significant difference between active smokers and 
smokers compared to non-smokers. This suggests the 
definitive and harmful effect of smoking more than five 
cigarettes daily on the inflammatory status of the body and 

Table 1. List of biochemical tests performed on the samples 

Test Method/Kit Test

Enzyme method, Boehringer-Mannhein Total cholesterol

Enzyme method, Boehringer-Mannhein HDL cholesterol 

Enzyme method, Boehringer-Mannhein Triglyceride 

Friedewald method LDL Cholesterol 

ELISA kit, Omega CRP

ELISA kit, Veda-Lab cTnI

Immunoassay enzyme kit, Axis-shield Homocysteine

Coagulation method, manual kit Fibrinogen

Note. LDL: Low-density lipoproteins; HDL: High-density lipoproteins; 
cTnI: Cardiac troponin I; CRP: C-reactive protein; ELISA: Enzyme-linked 
immunosorbent assay.

Table 2. The Measured Results of the Tested Factors in the Study Population

Variable 
Group

Active Smoker Smoker Infrequent Smoker Non-smoker

Age 45 ± 11 40 ± 7 43 ± 10 37 ± 9

Total cholesterol (mg/dL) 184 ± 9.5 177 ± 8 177 ± 5.5 174 ± 8.5

LDL (mg/dL) 117 ± 20 111 ± 8 109 ± 9 105 ± 13

HDL (mg/dL) 45 ± 8.5 41 ± 9.2 38.5 ± 10 38 ± 7.7

Triglyceride(mg/dL) 123 ± 9.5 118 ± 15 110 ± 11 108.5 ± 4

CRP (mg/dL) 14.2 ± 0.7* 11 ± 0.9* 6.5 ± 0.9 5.5 ± 0.5

 cTnI (µg/L) 0.47 ± 0.17* 0.27 ± 0.08* 0.71 ± 0.04* 0.47 ± 0.01

Homocysteine (µmol/L) 9.92 ± 0.3* 9.25 ± 0.3* 8.77 ± 0.4 8.62 ± 0.1

Fibrinogen (mg/dL) 277.7 ± 11* 247.2 ± 7.7* 229.5 ± 5.2* 216 ± 8.4

Note. LDL: Low-density lipoproteins; HDL: High-density lipoproteins; cTnI: Cardiac troponin I; CRP: C-reactive protein. The data are in the form of mean ± standard 
deviation. * indicates the significance of the difference with the non-smoker group with a P value less than 0.001.



Avicenna J Care Health Oper Room, 2024, Volume 2, Issue 2 73

Comparing plasma fibrinogen, hCys, CTI, and CRP levels among smokers and non-smokers 

cardiac health. This finding is confirmed by other studies 
such as Sasaki et al who also indicated higher CRP values 
in smokers compared to the control group (9). Likewise, 
the findings of Alsharairi and Small et al concur with the 
present findings (10,11).

Furthermore, investigation of cTnI and fibrinogen values 
of the studied subjects indicated a significant increase 
in these markers among all individuals with a history 
of cigarette smoking compared to non-smokers. This 
indicates the detrimental effect of cigarette smoking, even 
at low levels, on the myocardium and coagulation state. 

The significant alteration of homocysteine levels in 
active smokers and smokers also indicated an increased 
risk of incidence of cardiac damage for those smoking 
more than five cigarettes per day. Current studies confirm 
these findings. According to O’Callaghan et al, smokers 
are up to twice as susceptible to developing cardiovascular 
disease due to higher levels of risk factors such as 
homocysteine compared to non-smokers (12). Research 
by Goodarzi et al found that the plasma fibrinogen, cTnI, 
and homocysteine levels among smokers are 1.5, 5, and 2 
times higher than those in non-smokers, respectively (13). 
Additionally, the study by Kawada indicated the effect of 
cigarette smoking on the elevation of plasma fibrinogen in 
both men and women (14).

The study by Morrow et al revealed higher values of 
F2-isoprostane, a biomarker resulting from the reaction 
of free radicals with biomolecules, among smokers. This 
increased the reaction of free radicals with biomolecules, 
ischemic damage to the vascular endothelial cells, and 
synthesis of prostaglandins, intensified platelet activity, 
and thereby elevated the plasma fibrinogen concentration. 
Meanwhile, the endothelial ischemic damage leads 
to cardiac tissue necrosis and elevated cTnI levels. 
Ultimately, all these factors resulted in an inflammatory 
state and elevated CRP levels. This augmentation has also 

been confirmed by Low et al (15), Goli et al (16), and 
Safari et al (17).

Conclusion
Based on the results of the present study, cigarette 
smoking significantly elevated CRP, cTnI, homocysteine, 
and fibrinogen levels. Nevertheless, the status of smoking 
affected these markers, and smoking more than five 
cigarettes daily elevated CRP and homocysteine levels, 
while any degree of smoking significantly increased cTnI 
and fibrinogen levels. This suggests the noticeable effect 
of cigarette smoking on changes in inflammatory and 
coagulation states, as well as myocardial health. Cigarette 
smoking affects markers of heart muscle damage, 
inflammatory and coagulation factors, and cardiovascular 
risk factors.
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