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ABSTRACT

Background: Cigarette smoking is a well-established risk factor for cardiovascular diseases, with
potential effects on coagulation factors and lipid metabolism. This study aimed to evaluate the
levels of plasma fibrinogen and lipid profile parameters in smokers compared to non-smokers.
Methods: This cross-sectional study included 50 smokers and 50 age- and sex-matched non-
smokers. Plasma fibrinogen levels were measured using the clotting method. Lipid profile
parameters, including total cholesterol, triglycerides, high-density lipoprotein cholesterol (HDL-C),
and low-density lipoprotein cholesterol (LDL-C), were assessed using standard laboratory
techniques. Differences in fibrinogen and lipid levels between smokers and non-smokers were
analyzed using appropriate statistical tests.

Results: Smokers exhibited significantly higher plasma fibrinogen levels compared to non-smokers
(350 £ 75 mg/dL vs. 280 + 60 mg/dL, p < 0.001). Additionally, smokers had higher levels of total
cholesterol (210 + 40 mg/dL vs. 180 £ 30 mg/dL, p < 0.001), triglycerides (160 + 60 mg/dL vs. 120
+ 50 mg/dL, p <0.001), and LDL-C (130 £ 35 mg/dL vs. 110 + 25 mg/dL, p < 0.001), while HDL-
C levels were lower (38 £ 8 mg/dL vs. 45 + 10 mg/dL, p < 0.001) compared to non-smokers.
Conclusions: Smokers exhibited elevated plasma fibrinogen levels and an atherogenic lipid profile
characterized by higher total cholesterol, triglycerides, and LDL-C, along with lower HDL-C levels
compared to non-smokers. These findings suggest that smoking may contribute to an increased risk
of cardiovascular diseases by altering coagulation and lipid metabolism.

Keywords: Smoking, plasma fibrinogen, lipid profile, total cholesterol, triglycerides, HDL-C,
LDL-C, cardiovascular risk.

INTRODUCTION

Smoking remains a significant public health concern, contributing to numerous adverse health
outcomes worldwide. The World Health Organization estimates that tobacco use is responsible for
more than 8 million deaths annually.! While the detrimental effects of smoking on respiratory and
cardiovascular systems are well-documented, the impact on hematological parameters and lipid
metabolism continues to be an area of active research.?

Fibrinogen, an acute-phase protein and a key factor in the coagulation cascade, has emerged as an
important biomarker in cardiovascular risk assessment.® Elevated plasma fibrinogen levels have
been associated with an increased risk of atherosclerosis, coronary heart disease, and thrombotic
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events. Recent studies have suggested that smoking may influence fibrinogen levels, potentially
contributing to the heightened cardiovascular risk observed in smokers.*

Concurrently, the effect of smoking on lipid metabolism has been a subject of considerable interest.
Cigarette smoking has been linked to alterations in lipid profiles, including increased levels of total
cholesterol, low-density lipoprotein cholesterol (LDL-C), and triglycerides, as well as decreased
levels of high-density lipoprotein cholesterol (HDL-C).> These changes in lipid parameters are
known to contribute to the development of atherosclerosis and increase the risk of cardiovascular
diseases.®

The mechanisms by which smoking affects fibrinogen levels and lipid metabolism are complex and
multifaceted. Chronic exposure to cigarette smoke has been shown to induce a state of low-grade
inflammation, which may stimulate hepatic production of fibrinogen.” Additionally, smoking-
induced oxidative stress and endothelial dysfunction may contribute to alterations in lipid
metabolism and lipoprotein function.®

Understanding the relationship between smoking, plasma fibrinogen levels, and lipid profiles is
crucial for several reasons. Firstly, it may provide insights into the pathophysiological mechanisms
underlying the increased cardiovascular risk in smokers. Secondly, it could help identify potential
therapeutic targets and inform smoking cessation strategies. Lastly, it may contribute to the
development of more accurate risk assessment tools for smokers and former smokers.®

The present study aims to assess plasma fibrinogen levels and lipid profiles in smokers compared to
non-smokers. By examining these parameters, we seek to elucidate the potential impact of smoking
on coagulation and lipid metabolism. Additionally, we aim to explore any correlations between
smoking intensity, duration, and the observed changes in fibrinogen and lipid parameters.

This research contributes to the growing body of evidence on the systemic effects of smoking and
may have implications for clinical practice, particularly in the areas of cardiovascular risk
assessment and management in smokers.

MATERIALS & METHODS

This case-control study was conducted at SNMC, Bagalkote, Karnataka between January 2024 and
May 2024. The study protocol was approved by the Institutional Ethics Committee, and informed
consent was obtained from all participants prior to their enrollment.

The study population consisted of two groups: a case group of 50 smokers and a control group of 50
non-smokers. Participants in the case group were current smokers with a history of smoking for at
least one year. The control group comprised individuals who had never smoked. Both groups were
matched for age and gender to minimize potential confounding factors.

Inclusion criteria for the case group were: age 18 years or older, current smoker status, and smoking
history of at least one year. Exclusion criteria for both groups included: history of cardiovascular
disease, diabetes mellitus, hypertension, liver disease, renal disease, and use of medications known
to affect fibrinogen levels or lipid metabolism (e.g., statins, fibrates).

Upon enrollment, a detailed medical history was obtained from each participant, including smoking
habits (duration and number of cigarettes per day) for the case group. Anthropometric
measurements, including height, weight, and waist circumference, were recorded. Body mass index
(BMI) was calculated as weight in kilograms divided by height in meters squared.

Blood samples were collected from all participants after an overnight fast of at least 8 hours. Plasma
was separated by centrifugation and analyzed for fibrinogen levels using the Clauss method. Lipid
profile parameters, including total cholesterol, triglycerides, high-density lipoprotein cholesterol
(HDL-C), and low-density lipoprotein cholesterol (LDL-C), were measured using standard
enzymatic methods.
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Blood pressure was measured in a seated position after 5 minutes of rest, using a standard mercury
sphygmomanometer. Two readings were taken at an interval of 5 minutes, and the average was
recorded.

Statistical Analysis

Statistical analysis was performed using SPSS version 25.0. Continuous variables were expressed as
mean * standard deviation, while categorical variables were presented as frequencies and
percentages. The Student's t-test was used to compare continuous variables between the case and
control groups, while the chi-square test was employed for categorical variables. Pearson's
correlation coefficient was calculated to assess the relationship between smoking intensity
(cigarettes per day) and duration with plasma fibrinogen levels and lipid profile parameters.
Multiple linear regression analysis was conducted to identify independent predictors of plasma
fibrinogen levels and lipid profile alterations. A p-value < 0.05 was considered statistically
significant.

RESULTS

The demographic and clinical characteristics of the study participants (Table 1) showed that
smokers and non-smokers were well-matched in terms of age and gender distribution. However,
smokers exhibited slightly higher blood pressure values, which were statistically significant. The
smoking group had an average smoking duration of 15.6 years and consumed about 18 cigarettes
per day.

Table 1: Demographic and Clinical Characteristics of Study Participants

Parameter Smokers (n=50) Non-smokers (n=50) p-value
Age (years) 45.3+8.7 44.8+9.1 0.782
Gender (Male/Female) 38/12 36/14 0.651
BMI (kg/m?) 26.4%3.8 25.7+3.5 0.341
Systolic BP (mmHg) 128.5+14.2 122.3+11.8 0.018
Diastolic BP (mmHQ) 82.7+9.3 78.5+8.1 0.015
Smoking duration (years) 15.6+7.2 NA -
Cigarettes per day 18.3+£8.5 NA -

The comparison of plasma fibrinogen and lipid profile parameters (Table 2) revealed significant
differences between smokers and non-smokers. Smokers had markedly higher plasma fibrinogen
levels (350 mg/dL vs 280 mg/dL), indicating a potential pro-coagulant state. The lipid profile of
smokers was characterized by higher total cholesterol, triglycerides, and LDL-C levels, along with
lower HDL-C levels. The total cholesterol/HDL-C ratio was also higher in smokers, suggesting a
more atherogenic lipid profile.

Table 2: Comparison of Plasma Fibrinogen and Lipid Profile Parameters between Smokers and
Non-smokers

Parameter Smokers (n=50) |Non-smokers (n=50) |p-value
Plasma Fibrinogen (mg/dL) 350+75 28060 <0.001
Total Cholesterol (mg/dL) 210+40 180+30 <0.001
Triglycerides (mg/dL) 160+60 120+50 <0.001
LDL-C (mg/dL) 130+35 110+25 <0.001
HDL-C (mg/dL) 38+8 4510 <0.001
Total Cholesterol/HDL-C ratio 5.53+£1.2 4+0.8 <0.001
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Analysis of the correlation between smoking intensity and biochemical parameters in smokers
(Table 3) showed significant relationships. The number of cigarettes smoked per day positively
correlated with fibrinogen, total cholesterol, triglycerides, and LDL-C levels, while negatively
correlating with HDL-C levels. These correlations suggest that heavier smoking is associated with
more pronounced alterations in fibrinogen and lipid profiles.

Table 3: Correlation between Smoking Intensity and Biochemical Parameters in Smokers

Parameter Correlation with cigarettes/day (r) P value
Plasma Fibrinogen 0.42 0.002
Total Cholesterol 0.38 0.006
Triglycerides 0.45 <0.001
LDL-C 0.36 0.010
HDL-C -0.40 0.004

The multiple linear regression analysis (Table 4) identified several independent predictors of plasma
fibrinogen levels in smokers. Age, smoking duration, number of cigarettes per day, and BMI were
all found to be significant predictors. The number of cigarettes smoked per day emerged as the
strongest predictor, emphasizing the dose-dependent effect of smoking on fibrinogen levels. The
model explained 38.5% of the variability in fibrinogen levels, indicating that while smoking plays a
substantial role, other factors not captured in this analysis also contribute to fibrinogen levels.

Table 4. Multiple Linear Regression Analysis for Predictors of Plasma Fibrinogen Levels in
Smokers

Variable B Coefficient Standard error P value
Age 1.25 0.62 0.047
Smoking duration 2.18 0.75 0.005
Cigarettes per day 2.76 0.84 0.001
BMI 1.87 0.93 0.048

R? = 0.385, Adjusted R? =0.351, F = 9.234, P < 0.001
DISCUSSION

This study aimed to assess plasma fibrinogen levels and lipid profiles in smokers compared to non-
smokers. Our findings demonstrate significantly higher plasma fibrinogen levels and an atherogenic
lipid profile in smokers, consistent with previous research in this area.

The elevated plasma fibrinogen levels observed in smokers (350 + 75 mg/dL vs. 280 = 60 mg/dL in
non-smokers) align with several prior studies. Kung et al. reported a 13% increase in fibrinogen
levels among smokers'®, while the STANISLAS cohort study found a dose-dependent relationship
between smoking intensity and fibrinogen levels. Our results further support these findings,
showing a positive correlation between the number of cigarettes smoked per day and fibrinogen
levels.

The lipid profile alterations in smokers, characterized by higher total cholesterol, triglycerides, and
LDL-C, along with lower HDL-C, are consistent with the meta-analysis by Craig et al.> They
reported that smokers had 3% higher total cholesterol, 9.1% higher triglycerides, 5.7% higher LDL-
C, and 5.7% lower HDL-C compared to non-smokers. Our findings show even more pronounced
differences, possibly due to the characteristics of our study population or regional factors.

The inverse relationship between smoking and HDL-C levels observed in our study is particularly
noteworthy. This finding is supported by Forey et al.'s extensive review, which concluded that
smoking consistently lowers HDL-C levels across diverse populations.!* The mechanisms behind
this effect may involve altered hepatic lipase activity and increased catabolism of HDL particles.*?
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Our multiple regression analysis identified smoking intensity, duration, age, and BMI as
independent predictors of fibrinogen levels. This multifactorial influence is in line with the
Framingham Heart Study, which reported that age, BMI, and smoking status were significant
determinants of plasma fibrinogen.’®* The strong association between smoking intensity and
fibrinogen levels underscores the dose-dependent effect of smoking on this coagulation factor.

The correlation between smoking intensity and lipid profile parameters in our study supports the
notion of a dose-response relationship. This is consistent with the findings of Mammas et al., who
reported that heavy smokers had more severe lipid abnormalities compared to light smokers.*

The combined effect of elevated fibrinogen and an atherogenic lipid profile in smokers may
contribute to their increased cardiovascular risk. Fibrinogen plays a crucial role in thrombosis and is
an independent risk factor for cardiovascular diseases.® Simultaneously, the observed lipid profile
changes, particularly the decrease in HDL-C, are well-established contributors to atherosclerosis.!®
Our study has several limitations. The cross-sectional design precludes the establishment of causal
relationships. Additionally, we did not account for dietary factors or physical activity levels, which
could influence both fibrinogen and lipid levels. Future longitudinal studies incorporating these
factors could provide more comprehensive insights into the long-term effects of smoking on
fibrinogen and lipid metabolism.

CONCLUSION

In conclusion, our findings reinforce the detrimental effects of smoking on cardiovascular risk
factors, specifically plasma fibrinogen and lipid profiles. These results underscore the importance of
smoking cessation in cardiovascular disease prevention and highlight the need for targeted
interventions to address these modifiable risk factors in smokers.

REFERENCES:

1. World Health Organization. Tobacco [Internet]. 2021 [cited 2024 Jun 29]. Available from:
https://www.who.int/news-room/fact-sheets/detail/tobacco

2. National Center for Chronic Disease Prevention and Health Promotion (US) Office on
Smoking and Health. The Health Consequences of Smoking—50 Years of Progress: A Report
of the Surgeon General. Atlanta (GA): Centers for Disease Control and Prevention (US);
2014. Available from: https://www.ncbi.nlm.nih.gov/books/NBK179276/

3. Fibrinogen Studies Collaboration; Danesh J, Lewington S, Thompson SG, Lowe GD, Collins
R, Kostis JB, et.al. Plasma fibrinogen level and the risk of major cardiovascular diseases and
nonvascular mortality: an individual participant meta-analysis. JAMA. 2005 Oct
12;294(14):1799-809. doi: 10.1001/jama.294.14.1799. Erratum in: JAMA. 2005 Dec
14;294(22):2848. PMID: 16219884,

4. Bazzano LA, He J, Muntner P, Vupputuri S, Whelton PK. Relationship between cigarette
smoking and novel risk factors for cardiovascular disease in the United States. Ann Intern Med.
2003;138(11):891-897. doi:10.7326/0003-4819-138-11-200306030-00010

5. Craig WY, Palomaki GE, Haddow JE. Cigarette smoking and serum lipid and lipoprotein
concentrations: an analysis of published data. BMJ. 1989 Mar 25;298(6676):784-8. doi:
10.1136/bmj.298.6676.784. PMID: 2496857; PMCID: PMC1836079.

6. Gepner AD, Piper ME, Johnson HM, Fiore MC, Baker TB, Stein JH. Effects of smoking and
smoking cessation on lipids and lipoproteins: outcomes from a randomized clinical trial. Am
Heart J. 2011 Jan;161(1):145-51. doi: 10.1016/j.ahj.2010.09.023. PMID: 21167347; PMCID:
PMC3110741.

7. Yanbaeva DG, Dentener MA, Creutzberg EC, Wesseling G, Wouters EF. Systemic effects of
smoking. Chest. 2007;131(5):1557-1566. doi:10.1378/chest.06-2179

619


https://www.who.int/news-room/fact-sheets/detail/tobacco
https://www.ncbi.nlm.nih.gov/books/NBK179276/

10.

11.

12.

13.

14.

15.

Journal of Cardiovascular Disease Research
ISSN: 0975-3583, 0976-2833 VOL15, ISSUE 8, 2024

Ambrose JA, Barua RS. The pathophysiology of cigarette smoking and cardiovascular disease:
an update. J Am Coll Cardiol. 2004;43(10):1731-1737. doi:10.1016/j.jacc.2003.12.047
Wannamethee SG, Lowe GD, Shaper AG, Rumley A, Lennon L, Whincup PH. Associations
between cigarette smoking, pipe/cigar smoking, and smoking cessation, and haemostatic and
inflammatory markers for cardiovascular disease. Eur Heart J. 2005;26(17):1765-1773.
doi:10.1093/eurheartj/ehi183

Kung CM, Wang HL, Tseng ZL. Cigarette smoking exacerbates health problems in young
men. Clin Invest Med. 2008;31(3):E138-E149. d0i:10.25011/cim.v31i3.3471

Forey BA, Fry JS, Lee PN, Thornton AJ, Coombs KJ. The effect of quitting smoking on HDL -
cholesterol - a review based on within-subject changes. Biomark Res. 2013 Sep 13;1(1):26.
doi: 10.1186/2050-7771-1-26. PMID: 24252691; PMCID: PMC4177613.

Freeman DJ, Caslake MJ, Griffin BA, et al. The effect of smoking on post-heparin lipoprotein
and hepatic lipase, cholesteryl ester transfer protein and lecithin:cholesterol acyl transferase
activities in human plasma. Eur J Clin Invest. 1998;28(7):584-591. do0i:10.1046/].1365-
2362.1998.00328.x

Kannel WB, Wolf PA, Castelli WP, D'Agostino RB. Fibrinogen and risk of cardiovascular
disease. The Framingham Study. JAMA. 1987;258(9):1183-1186.

Mammas IN, Bertsias GK, Linardakis M, Tzanakis NE, Labadarios DN, Kafatos AG. Cigarette
smoking, alcohol consumption, and serum lipid profile among medical students in Greece. Eur
J Public Health. 2003;13(3):278-282. doi:10.1093/eurpub/13.3.278

Emerging Risk Factors Collaboration, Di Angelantonio E, Sarwar N, et al. Major lipids,
apolipoproteins, and risk of wvascular disease. JAMA. 2009;302(18):1993-2000.
doi:10.1001/jama.2009.1619

620



