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ABSTRACT 
 

Background: Smoking represents a substantial global health challenge, correlating with 
heightened rates of mortality and morbidity, notably including the onset of cancer. Within tobacco 
smoke are carcinogenic substances capable of perturbing cellular mechanisms and immune 
responses, thereby potentially influencing coagulation metrics and lipid profiles. 
Objective: This study aimed to investigate the plasma fibrinogen level, platelet count & lipid profile 
as predictors of cardiovascular disease among Bangladeshi healthy male smokers. 
Methods: A cross-sectional analytical study was conducted at the Department of Physiology, Sir 
Salimullah Medical College (SSMC) in Dhaka, Bangladesh, from July 1, 2018, to June 30, 2019. 
Seventy male participants aged 20 to 40 years were enrolled, comprising 35 healthy non-smokers 
(Group A) and 35 male smokers (Group B). Smokers were further categorized into two groups 
based on pack year (5-15 pack year for B1 & >15 pack year for B2). Coagulation parameters 
including plasma fibrinogen and platelet count and lipid profile were assessed. 
Results: The study comprised 70 subjects, evenly divided into Group A and Group B, with 
comparable mean ages of 33.17 ± 2.91 years and 34.11 ± 3.18 years, respectively, and similar 
mean body mass index (BMI) values of 24.36 ± 2.28 kg/m2 and 24.68 ± 2.33 kg/m2. Plasma 
fibrinogen levels were significantly higher in Group B (315.55 ± 67.79 mg/dL) compared to Group A 
(222.49 ± 23.03 mg/dL), as were platelet counts (285.14 ± 34.33 x109/L in Group B vs. 235.20 ± 
46.83 x109/L in Group A). Further stratification of Group B revealed higher fibrinogen levels in both 
subgroups, B1 and B2, compared to Group A, with B2 exhibiting the highest fibrinogen levels. 
Platelet counts followed a similar trend, with both B1 and B2 having significantly higher counts than 
Group A. Plasma fibrinogen level was positively correlated with pack-years of smoking, while 
platelet counts showed a positive but statistically non-significant correlation. Smokers exhibited 
elevated total cholesterol (TC), triglycerides (TG), and low-density lipoprotein (LDL) levels, along 
with decreased high-density lipoprotein (HDL) levels compared to non-smokers. Moreover, there 
was a significant positive correlation between pack-years of smoking and TC, TG, and LDL levels, 
while HDL levels exhibited a significant negative correlation. These findings underscore the 
complex interplay between smoking, coagulation parameters, and lipid profiles, emphasizing the 
multifaceted impact of smoking on cardiovascular health. 
Conclusion: In conclusion, the study highlights the intricate relationship between smoking, 
coagulation parameters, and lipid profiles in a cohort of 70 subjects. Smokers exhibited elevated 
plasma fibrinogen levels and platelet counts compared to non-smokers, with a significant positive 
correlation observed between pack-years of smoking and these coagulation parameters. 
Additionally, smokers demonstrated higher levels of total cholesterol, triglycerides, and low-density 
lipoprotein, alongside lower levels of high-density lipoprotein, indicative of dyslipidemic state in the 
direction of increased risk for coronary artery disease. Furthermore, the discovered alterations in 
plasma fibrinogen, platelet, and lipid profiles serve as early predictors of cardiovascular disease, 
advocating for proactive management strategies in individuals with a smoking history. 
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1. INTRODUCTION  
 

Smoking has deleterious effects on many organ 
system mainly respiratory and cardiovascular 
system [1]. Smoking decreases lung function by 
constricting airways and raises the risk of 
myocardial infarction and stroke by obstructing 
blood flow to the heart and brain, respectively [2]. 
Smoking cigarettes has a wide range of negative 

consequences on health, including changes to 
the primary hemostatic systems through 
disruptions in the functions of platelets, 
coagulation factors, and endothelial cells [3]. 
Smoking has been shown to induce 
hypercoagulability and a hyperthrombotic state 
possibly by increased platelet aggregation and 
adhesiveness due to nicotine content in the 
smoke. The risk of cardiovascular illnesses is 
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increased by hypercoagulability, which is a risk 
factor for coronary thrombosis and 
thromboembolic episodes [4,5,6,7]. 
 
Platelets are essential for hemostasis and 
endothelial repair. Smoking increases activation 
of platelets which causes significant increase in 
blood clots leading to enhanced risk of 
thrombosis [8]. Evidences from the literatures 
suggest that platelet counts are elevated in 
smokers [9-11]. However some authors reported 
decreased platelet count in smokers [12,13]. 
 
Coagulation is an important function of platelets. 
It is the process of vascular damage followed by 
the successive adhesion of platelets to the sites 
of injury, thereby initiating the coagulation 
cascade [14]. Platelet activation and blood 
clotting are interdependent and interacting 
processes [15]. The complicated interactions 
between blood vessels, platelets, plasma 
coagulation factors, and fibrinolytic proteins 
determine the balance of clotting and dissolution 
of clots [16]. Any disruption in this complicated 
system leads to hemostatic dysfunction leading 
to pathologic thrombosis or vascular occlusion by 
thrombus fragments [17]. 

 
Fibrinogen is the primary coagulation protein in 
blood, from which fibrin clots originate. 
Fibrinogen connects platelet receptors, causing 
platelet aggregation and promoting 
hypercoagulability, as well as endothelial 
damage, disorganization, and malfunction [18]. 
Fibrinogen as a classical positive acute phase 
reactant protein acts as an independent predictor 
of coronary heart disease events. Increased 
plasma fibrinogen levels are linked to 
cardiovascular disease. Low plasma fibrinogen 
levels, on the other hand, have been linked to an 
increased risk of bleeding due to impaired 
primary and secondary hemostasis. If the platelet 
count and plasma fibrinogen levels are 
abnormally low, bleeding is impaired [19]. High 
fibrinogen level may increase the blood viscosity 
which further enhances the risk of thrombus 
formation at an atherosclerotic plaque. Thus 
fibrinogen may play an important part in the early 
evolution of stroke [20]. Higher fibrinogen in 
plasma constitute a state of hypercoagulability 
and moderate elevation contributes to plaque 
growth [21]. Takajo et al. reported that each 
cigarette stick smoked per day increases mean 
plasma fibrinogen by 0.35 g/L [22].  
 
Furthermore, other studies discovered that 
smoking cigarette affects the coagulation state 

and promotes vessel wall damage by modifying 
the lipid content of circulating blood [23]. Burning 
et al. reported lower HDL levels in smokers, 
indicating high risk of developing cardiovascular 
disease among smokers [24]. 

 
From the above studies it has been revealed that 
long term smoking results in alteration of plasma 
fibrinogen level, platelet count and lipid 
parameters among smokers predisposing the 
smokers to various life threatening complications. 
So the present study has been designed to 
determine plasma fibrinogen level, platelet count 
& lipid profile as predictors of cardiovascular 
disease among Bangladeshi healthy male 
smokers. 
 

1.1 Objective  
 
General objective: The purpose of this study is 
to investigate the plasma fibrinogen level, platelet 
count & lipid profile as predictors of 
cardiovascular disease among Bangladeshi 
healthy male smokers. 
 
Specific objective: 
  

• To estimate plasma fibrinogen, platelet count 
and lipid profile in apparently healthy male 
cigarette smokers and non-smokers. 

• To compare all those above-mentioned 
parameters in apparently healthy male 
cigarette smokers and non-smokers. 

• To correlate plasma fibrinogen, platelet count 
and lipid profile with pack year of smoking 
duration 

 

2. METHODOLOGY  
 

Study type: Cross sectional analytical study. 
 

Study Place and Period: Department of 
Physiology, Sir Salimullah Medical College 
(SSMC), Dhaka. The study was conducted from 
from 1st July 2018 to 30th June 2019. 
 

Sample size: A total number of seventy (70) 
male subjects age ranged from 20 to 40 year. 
 

Sampling technique: Consecutive purposive 
sampling. 
 

Grouping of the subjects: 
 

Group A: Comparison group 
 

Consisted of thirty-five (35) apparently healthy 
non-smoker male subjects. 
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Group B : Study group 
 

Consisted of thirty-five (35) apparently healthy 
male cigarette smokers. They were subdivided 
again into 2 groups according to the pack-years 
of smoking history. 
 

Group B1 : smokers with 5-15 pack-years of 
smoking history. Consisted of twenty one (21) 
apparently healthy male cigarette smokers. 
 

Group B2 : smokers with > 15 pack-years of 
smoking history. Consisted of fourteen (14) 
apparently healthy male cigarette smokers. 
 

Selection criteria: 
 

Inclusion criteria: Comparison group were 
apparently healthy non-smoker male subjects. 
Inclusion criteria for study group were apparently 
healthy male regular cigarette smokers taking at 
least 10 sticks per day for 10 years or ≥ 5 pack-
years of smoking history (1 pack-year = 20 
cigarettes per day for 1 year). 
 

Exclusion criteria: 
 

For both groups: Subjects with any of the 
following were excluded from the study. 
 

• History of preexisting hypertension, 
diabetes mellitus, heart disease, liver 
disease, renal disease, thyroid disorder, 
peripheral vascular disease, inflammatory 
disorder, malignancy, infection or 
debilitating illness. 

• History of drug addiction or alcoholism 
• History of taking aspirin, NSAID, lipid  

lowering drugs and other drugs affecting 
platelet function 10 days prior to collection 
of blood. 

• Any coagulopathy. 
 

Study parameters: 
 

• Plasma fibrinogen 

• Platelet count 

• Lipid profile  
 

Study procedure: A total number of seventy 
male participants, aged 20 to 40 years, were 
included in this study, selected through 
consecutive purposive sampling from the hospital 

staff members of Sir Salimullah Medical College 
(SSMC) and Mitford hospital and Bangabandhu 
Sheikh Mujib Medical University (BSMMU), 
Dhaka and also from personal contact. After 
proper counselling the aim, objectives, risk and 
procedure of the study were explained in details 
to the subjects. They were encouraged for 
voluntary participation and were allowed to 
withdraw themselves from the study even after 
participation whenever they like. Smokers were 
interviewed about duration of smoking and 
average number of cigarette sticks smoked per 
day to determine their smoking exposure by 
estimation of pack-year. Prior to blood collection, 
participants underwent detailed medical 
assessments and physical examinations which 
were recorded in a data information sheet. 
 

Blood was collected from each participants for 
estimation of biochemical and hematological 
tests. First all the blood samples were analyzed 
for glucose, creatinine, and ALT levels to rule out 
underlying health issues. Then their 
cardiovascular risk were assesed by estimation 
of platelet count, plasma fibrinogen level and lipid 
profile.  
 

Statistical analysis: Data were presented as 
mean ± SD (standard deviation). Statistical 
analysis was done by using Statistical Package 
of Social Science (SPSS) windows version-22. 
ANOVA test was performed for comparison 
among the groups and then Bonferroni test was 
done to compare between the groups. Unpaired 
‘t’ test and Pearson’s Correlation test were done 
to compare the data as applicable. p value ≤ 0.05 
was considered as level of significance. 
 

3. RESULTS  
 
In both groups, subjects had almost similar mean 
(± SD) ages of 33.17 ± 2.91 and 34.11 ± 3.18 
years for group A and group B respectively, with 
no statistically significant difference observed. 
Additionally, the mean (± SD) BMI values were 
24.36 ± 2.28 and 24.68 ± 2.33 kg/m2 for group A 
and group B respectively, with no                      
statistically significant difference, indicating 
successful age and BMI matching across all 
study subjects. 

 

Table 1. Age and BMI in both groups (N=70) 
 

Variable Group A (n=35) Group B (n=35) p-value 

Age (years) 33.17 ± 2.91 
(25.00 – 37.00) 

34.11 ± 3.18 
(24.00 - 39.00) 

 
0.200 

BMI (kg/m2) 24.36 ± 2.28 
(20.02 - 29.05) 

24.68 ± 2.33 
(19.00 - 29.06) 

0.564 
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Table 2. Plasma fibrinogen level and platelet count in both groups (N=70) 
 

Variable Group A (n=35) Group B (n=35) p-value 

Fibrinogen (mg/dL) 222.49 ± 23.03 
(190.00 - 284.60) 

315.55 ± 67.79 
(170.70 - 437.10) 

<0.001*** 

Platelet count(×109/L) 235.20 ± 46.83 
(170 - 370) 

285.14 ± 34.33 
(220 - 400) 

<0.001*** 

 
Table 3. Plasma fibrinogen level and Platelet count in different groups (N=70) 

 

Variable Group A (n=35) Group B1 (n=21) Group B2 (n=14) 

Fibrinogen (mg/dL) 222.49 ± 23.03 
(190.0 - 284.6) 

287.62 ± 67.52 
(170.7 - 437.1) 

357.46 ± 43.07 
(270.0 - 400.0) 

Platelet count(109/L) 235.20 ± 46.83 
(170 - 370) 

278.81 ± 37.61 
(220 - 400) 

294.64 ± 27.28 
(240 - 330) 

 
ANOVA test was done following Bonferroni test 

 

 Fibrinogen Platelet   count  

 p value p value 

A vs B1 vs B2 0.000*** 0.000*** 
A vs B1 0.000*** 0.001** 
A vs B2 0.000*** 0.000*** 
B1 vs B2 0.000*** 0.800ns 

 
Table 4. Correlation of coagulation parameters with pack-year in study group (n=35) 

 

 r value p value 

Fibrinogen (mg/dL) +0.498 0.002** 
Platelet count(109/L) +0.298 0.082ns 

 
In this study, the mean (± SD) plasma fibrinogen 
level of the subjects were 222.49 ± 23.03 and 
315.55 ± 67.79 mg/dL in group A and group B 
respectively, with a statistically significant 
(p<0.001) mean (± SD) higher plasma fibrinogen 
level observed in group B in comparison to that 
of group A. Moreover, the mean (± SD) platelet 
count of the subjects were 235.20 ± 46.83 and 
285.14 ± 34.33 x109/L in group A and group B 
respectively with a significant (p<0.001) higher 
mean (± SD) platelet count in group B in 
comparison to that of group A.   
 

The mean (± SD) plasma fibrinogen level of the 
subjects were 222.49 ± 23.03, 287.62 ± 67.52 
and 357.46 ± 43.07 mg/dL in group A, B1 and B2 
respectively with a significantly increased plasma 
fibrinogen level observed in group B1 (p<0.001) 
and B2 (p<0.001) in comparison to that of group 
A. Again group B2 exhibited a significantly 
(p<0.001) higher mean (± SD) plasma fibrinogen 
level than B1. The mean (± SD) platelet count of 
the subjects were 235.20 ± 46.83, 278.81 ± 
37.61 and 294.64 ± 27.28 x109/L in group A, B1 

and B2 respectively with a significantly increased 
mean (± SD) platelet count found in group B1 
(p<0.01) and B2 (p<0.001) in comparison to that 
of group A. Again no statistical significant 
difference was observed in mean (± SD) platelet 
count between group B1 and B2. 

 
In this study, plasma fibrinogen was positively 
correlated (r = + 0.498) with pack-year of 
smoking duration in the study group. The 
relationship was statistically (p<0.01) significant. 
Moreover, platelet count was                                  
positively correlated (r = + 0.298) with pack- year 
of smoking duration in the study group.                         
But the relationship was not statistically 
significant. 

 
In this study, TC (total cholesterol), TG 
(triglycerides), and LDL (low-density lipoprotein) 
levels were significantly higher (p<0.001) in 
smokers than in non-smokers, while HDL (high-
density lipoprotein) was significantly lower 
(p<0.001) in smokers than in non-smokers. 
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Fig. 1a and 1b. Correlation of plasma fibrinogen and platelet count with pack-year in study 
group (n=35) 

 

 
 

Fig. 2. Lipid profile status in both groups (N=70) 
 

Table 5. Lipid profile status in different group (N=70) 
 

  Group A (n=35) Group B1 (n=21) Group B2 (n=14) 

TC (mg/dL) 186.29 ± 8.26 211.71 ± 18.63 238.07 ± 47.85 
TG (mg/dL) 148.09 ± 8.89 157.38 ± 9.50 168.71 ± 22.82 
LDL (mg/dL) 121.11 ± 13.07 132.52 ± 16.74 155.50 ± 23.89 
HDL (mg/dL) 46.23 ± 2.03 43.05 ± 1.80 41.29 ± 1.59 

 

ANOVA test was done following Bonferroni test 
 

  TC TG LDL HDL 

A vs B1 vs B2 <0.001*** <0.001*** <0.001*** <0.001*** 
A vs B1 0.001** 0.035* 0.049* <0.001*** 
A vs B2 <0.001*** 0.041* <0.001*** <0.001*** 
B1 vs B2 0.007** <0.001*** 0.001** 0.026* 

 

There were significant differences observed in 
the levels of TC (total cholesterol), TG 
(triglycerides), LDL (low-density lipoprotein) and 
HDL (high-density lipoprotein) between non-
smokers and smokers with low pack year history, 
as well as between smokers with high pack-year 
history and non-smoker also between smokers 

with low pack-year history and smoker with high 
pack-year history. 
 

There was significant positive correlation of pack 
year with TC, TG and LDL whereas significant 
negative correlation with HDL observed among 
the smokers. 
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Table 6. Correlation of lipid profiles with pack year in study group (n=35) 
 

  r p-value 

TC  +0.471 0.004** 
TG  +0.379 0.025* 
LDL  +0.367 0.030* 
HDL  -0.488 0.003** 

Pearson correlation coefficient test was done 

 

 
 

Fig. 3a, 3b, 3c and 3d. Correlation of total cholesterol (TC), triglycerides(TG), low-density-
lipoprotein(LDL) and  high-density-lipoprotein(HDL) with pack-year in study group 

 

4. DISCUSSION  
 
In this study, mean plasma fibrinogen level was 
significantly (p< 0.001) higher among smokers 
compared to that of non-smokers. Similar 
findings were reported by other researchers 
[18,25-27].Moreover, when the smokers were 
further compared based on the duration of 
smoking, higher plasma fibrinogen level were 
more pronounced in the smokers with > 15 pack-
years of smoking history. This findings were in 
consistent with the study of other researchers 
[28,29]. 

On the contrary, some other researchers found 
that mean plasma fibrinogen level was 
significantly lower among smokers in comparison 
to that of non- smokers [9,29]. This discrepancy 
might be due to variation of the age of the 
subjects, geography and method of estimation. 
Whereas, another study found non-significantly 
higher plasma fibrinogen level among smokers 
than that of non-smokers [30].  
 
Plasma fibrinogen levels show a dose-dependent 
increase in smokers; following smoking 
cessation, levels decrease towards similar values 
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in those who have never smoked as evidenced 
by some researchers [31]. High plasma 
fibrinogen among smokers constitute a greater 
risk for development of Myocardial infarction (MI) 
and stroke. Chronic exposure to tobacco smoke 
causes inflammatory injury to vascular intima 
also causes high plasma fibrinogen in addition to 
other acute phase proteins such as α1- 
antitrypsin, haptoglobin etc [32,33]. 
 
In this study, mean platelet count was 
significantly (p<0.001) higher among smokers in 
comparison to that of non-smokers which was in 
agreement with that of other researchers [10,34-
36]. On the contrary, some other researchers 
found that mean platelet count was significantly 
lower among smokers than that of non-smokers 
[37-39]. This discrepancy might be due to large 
sample size, variation in the age and sex of the 
subjects and pattern of smoking habit etc. 
Whereas, some researchers found no significant 
difference in the platelet count between smokers 
and non-smokers [1,39].  
 
Smokers were shown to have raised platelet 
counts as a result of the fact that one or more 
chemical constituents in cigarette smoke 
stimulates the bone marrow to increase the 
production of certain blood elements, including 
WBC and platelets [34]. Elevation in the platelet 
count among smokers implies that these blood 
components have an early role in the 
pathogenesis of arteriosclerosis as reported by 
some researchers. Thus smokers are at more 
risk of developing thromboembolic incidents than 
non-smokers [10]. Moreover chronic                       
smokers have higher circulating thrombopoietin 
levels which is a humoral growth                      
factor that primes platelet activation and 
production [36]. 

 
In this study, plasma fibrinogen level was 
positively correlated with pack-year of smoking 
duration among the smokers. This relationship 
was statistically (p<0.01) significant. Similar 
observation was reported by other researchers 
[18,25]. On the contrary, some researchers 
reported negative correlation between plasma 
fibrinogen level and pack-year of smoking 
duration [12,29].  
 
In this study, platelet count was positively 
correlated with pack- year of smoking duration 
among the smokers. But the relationship was not 
statistically significant. Almost similar finding was 
reported by other study [9]. On the contrary, 
some researchers found negative correlation 

between platelet count with pack-year of smoking 
duration among the smokers [13,37]. Whereas, 
other study observed no correlation between 
platelet count with pack-year of smoking duration 
[40]. 
 

In our current investigation, we found that TC 
(total cholesterol), TG (triglycerides), and LDL 
(low-density lipoprotein) levels were significantly 
higher (p<0.001) in smokers compared to non-
smokers, while HDL (high-density lipoprotein) 
levels were significantly lower (p<0.001) in 
smokers than in non-smokers. Almost similar 
findings were reported by some other 
researchers who reported a notable increase in 
mean levels of TC (total cholesterol), TG 
(triglycerides) and LDL (low-density lipoprotein) 
in smokers alongside a significant decrease in 
HDL (high-density lipoprotein) levels among 
smokers compared to non-smokers [41-43]. 
Moreover, there was a significant positive 
correlation between pack-years of smoking and 
TC, TG, and LDL levels, while HDL levels 
exhibited a significant negative correlation. It was 
also revealed from our study that there were 
significant differences observed in the levels of 
TC (total cholesterol), TG (triglycerides), LDL 
(low-density lipoprotein) and HDL (high-density 
lipoprotein) between non-smokers and smokers 
with low pack year history, as well as between 
smokers with high pack-year history and non-
smoker also between smokers with low pack-
year history and smoker with high pack-year 
history. There is an increased risk of developing 
coronary artery disease, peripheral vascular 
disease and stroke in smokers due to increased 
mean TC(total cholesterol) and LDL (low-density 
lipoprotein) value as evidenced by some other 
researchers [44,45]. Moreover, reduction in HDL 
levels by 3-8mg/dl in smokers were also 
reported, which further declines with prolonged 
smoking duration [45]. Stampfer et al. reported 
an inverse association of HDL with myocardial 
infarction and stated HDL as a powerful predictor 
of the risk of myocardial infarction [46]. Besides 
other report suggest that cigarette smoking 
adversely affects HDL-C by lowering its level, 
which further increases the risk for developing 
coronary heart disease [47]. In addition stroke 
risk is known to be increased by smoking. As 
compared to those who continue to smoke, those 
who give up smoking have a much longer life 
expectancy. Chronic cigarette smoking has been 
shown to affect the macrophages' ability to 
remove cholesterol [48]. Moreover according to 
ACC/AHA Guideline on the Primary Prevention 
of Cardiovascular Disease guideline it was 
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suggested that, all adults should be assessed at 
every healthcare visit for tobacco use, and those 
who use tobacco should be assisted and strongly 
advised to quit [49]. 

 

5. CONCLUSION  
 

In conclusion, this investigation elucidates the 
intricate interplay among smoking habits, 
coagulation parameters, and lipid profiles among 
smokers. Smokers manifested heightened levels 
of plasma fibrinogen and platelet counts relative 
to non-smokers, exhibiting a statistically 
significant positive correlation with the duration of 
smoking, as measured by pack-years, and these 
coagulation metrics. Moreover, smokers 
displayed elevated concentrations of total 
cholesterol, triglycerides, and low-density 
lipoprotein, concomitant with diminished levels of 
high-density lipoprotein, indicative of dyslipidemic 
state in the direction of increased risk for 
coronary artery disease. So, it is strongly 
recommended to avoid smoking for the sake of 
cardiovascular health. Importantly, the 
discovered alterations in plasma fibrinogen, 
platelet, and lipid profiles function as early 
indicators of cardiovascular disease, 
underscoring the necessity for preemptive 
management strategies among individuals with a 
history of smoking.  
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