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Cigarette smoking is one of the major health hazards, and it contributes significantly to cardiovascular 
morbidity and mortality. The aim of this study was to determine the effect of smoking and smoking 
cessation on fibrinogen level among Sudanese populati
enrolled (50 cigarette smokers, 50 Ex
collected, plasma were separated and stored at 
method. Fibrinog
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INTRODUCTION

Cigarette smoking is a serious health problem and most 
important avoidable causes of death in worldwide
2009; Islam et al., 2007). Thereare more than 4000 chemi
found in cigarette smoke (Green et al., 1996), and a cigarette 
smoker is exposed to a number of harmful substances including 
nicotine, free radicals, carbon monoxide and other gaseous 
products (Gitte et al.,2011). Smokers are known to be 
associated with high risk for cardiovascular diseases, 
hypertension, inflammation, stroke, clotting disorder, and 
respiratory disease (Abel et al., 2005;
2002).Cigarette smoking increases the risk of cardiovascular 
disease through many mechanisms including haemostatic 
disturbances (Meade et al., 1987; Barua
Inflammation is another possible mechanism for the increased 
risk of cardiovascular disease in smokers (Frohlich
2003). Fibrinogen is the major plasma protein coagulation 
factor. Low plasma fibrinogen concentrations are associated 
with an increased risk of bleeding due to an impaired primary 
and secondary hemostasis; higher plasma f
concentrations are associated with cardiovascular diseases 
(Low et al., 2004). Fibrinogen also considered as an important 
contributor in the development of coronary, peripheral and 
cerebral vascular disease due to its involvement in both 
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ABSTRACT

Cigarette smoking is one of the major health hazards, and it contributes significantly to cardiovascular 
morbidity and mortality. The aim of this study was to determine the effect of smoking and smoking 
cessation on fibrinogen level among Sudanese population. 150 adult men aged 19
enrolled (50 cigarette smokers, 50 Ex-smokers and 50 non-smokers). Citrated blood samples were 
collected, plasma were separated and stored at -80 °C, and fibrinogen levels
method. Fibrinogen levels were significantly higher among smokers group compared to non
group (P<0.000) and smoking cessation group (p 0.000). Increase fibrinogen levels were significantly 
associated with the duration of cigarettes smoking (p value 0.000), and th
smoked per day (p value 0.000). In conclusion, smoking potentially increases fibrinogen level. Our 
results suggest that the effect of smoking on fibrinogen level is reversible with smoking cessation.
Increased fibrinogen level in the smokers is dose-dependent, that is directly associated with the 
smoking duration and frequency.
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Cigarette smoking is a serious health problem and most 
causes of death in worldwide (Kume et al.,

2007). Thereare more than 4000 chemicals 
1996), and a cigarette 

smoker is exposed to a number of harmful substances including 
rbon monoxide and other gaseous 

2011). Smokers are known to be 
associated with high risk for cardiovascular diseases, 
hypertension, inflammation, stroke, clotting disorder, and 

Tiel et al.,
2002).Cigarette smoking increases the risk of cardiovascular 
disease through many mechanisms including haemostatic 

et al., 2002). 
Inflammation is another possible mechanism for the increased 

sease in smokers (Frohlich et al.,
Fibrinogen is the major plasma protein coagulation 

factor. Low plasma fibrinogen concentrations are associated 
with an increased risk of bleeding due to an impaired primary 
and secondary hemostasis; higher plasma fibrinogen 
concentrations are associated with cardiovascular diseases 

2004). Fibrinogen also considered as an important 
contributor in the development of coronary, peripheral and 

disease due to its involvement in both 

Department of Hematology, 
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atherogenesis and thrombosis (Ernst et al
1992). Moreover it is an acute phase reactant and thus 
increased plasma fibrinogen concentration may also be a 
marker of the inflammation associated w
process (Pearson et al., 2003; Danesh
association between smoking and inflammatory markers such 
as C-reactive protein, white cell count, fibrinogen, and albumin 
has been previously reported (Pradhan
aimed to determine the effect of cigarette smoking and 
smoking cessation on the fibrinogen level in Sudan.

MATERIALS AND METHODS

Following informed consent, one hundred and fifty apparently 
healthy individuals were enrolled; 50 cigarette smokers; 50 Ex
smokers; and 50 non-smokers as control.
Blood samples were collected in 3.8% trisodium citrate (9:1 
vol/vol)   and kept on ice until centrifugation at 2500g for 30 
minutes at 4°C. Plasma samples were immediately frozen and 
stored at - 80°C for subsequent analysis. Laboratory analysis 
was performed at the Department of Haematology, Faculty of 
Medical Laboratory Sciences, Alneelain Univers
Fibrinogen level was measured by Clauss modified method 
using a test kit produced by (TECHNOCLONE GMBH, 
AUSTRIA). The method uses a functional assay based upon 
the time for fibrin clot formation, in brief, Diluted plasma is
clotted with a high concentration of thrombin, and the 
concentration of fibrinogen is determined by comparing the 
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Cigarette smoking is one of the major health hazards, and it contributes significantly to cardiovascular 
morbidity and mortality. The aim of this study was to determine the effect of smoking and smoking 

on. 150 adult men aged 19-54 years old were 
smokers). Citrated blood samples were 

, and fibrinogen levels were measured by Clauss 
en levels were significantly higher among smokers group compared to non- smokers 

Increase fibrinogen levels were significantly 
associated with the duration of cigarettes smoking (p value 0.000), and the number of cigarette 

In conclusion, smoking potentially increases fibrinogen level. Our 
results suggest that the effect of smoking on fibrinogen level is reversible with smoking cessation.

dependent, that is directly associated with the 
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et al.,1993; Koenig et al.,
Moreover it is an acute phase reactant and thus 

increased plasma fibrinogen concentration may also be a 
marker of the inflammation associated with the atherosclerotic 

2003; Danesh et al., 2004). An 
association between smoking and inflammatory markers such 

white cell count, fibrinogen, and albumin 
has been previously reported (Pradhan et al., 2002). This study 
aimed to determine the effect of cigarette smoking and 
smoking cessation on the fibrinogen level in Sudan.

consent, one hundred and fifty apparently 
50 cigarette smokers; 50 Ex-

smokers as control. Two ml of venous 
Blood samples were collected in 3.8% trisodium citrate (9:1 

entrifugation at 2500g for 30 
minutes at 4°C. Plasma samples were immediately frozen and 

80°C for subsequent analysis. Laboratory analysis 
was performed at the Department of Haematology, Faculty of 
Medical Laboratory Sciences, Alneelain University, Sudan.
Fibrinogen level was measured by Clauss modified method 
using a test kit produced by (TECHNOCLONE GMBH, 
AUSTRIA). The method uses a functional assay based upon 
the time for fibrin clot formation, in brief, Diluted plasma is

concentration of thrombin, and the 
concentration of fibrinogen is determined by comparing the 
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plasma clotting time to a calibration curve of a reference 
plasma with a series of dilutions (1:5 –1:40).Statistical analysis 
was performed using statistical package for social science 
(SPSS) software. Evaluation of patient’s data was performed 
using the t-test and Pearson correlation test. Results with p 
value < 0.05 were considered statistically significant.

RESULTS

All participants were male. Fifty smokers were enrolled, the 
median age of smokers was 28 years with minimum age of 19 
years and maximum age of 54 years, mean number of 
cigarettes smoked per day was 16.2±15.6 cigarettes (minimum 
of 5 and maximum of 30 cigarettes), mean duration of smoking 
was 10.6±16.6 years (minimum of 1 and maximum of 30 
years); fifty age matched Ex-smokers were enrolled, mean 
duration of smoking cessation was 8.3±15.8 years; and fifty 
age matched non-smokers with no history of smoking were 
enrolled as controls. Fibrinogen level was determined in all 
participants, means fibrinogen levels were as follows: 421±80 
mg/dl for the smokers group; 324±95 mg/dl for the smoking 
cessation group; and 270±83mg/dl for the non-smokers group 
(Figure 1).

Fig. 1.Fibrinogen levels among smokers, smoking cessation and 
non-smokers

Fig. 2.Association of smoking duration with fibrinogen level

Fig. 3.Association of cigarette number with fibrinogen level

Mean fibrinogen level was significantly higher in smokers 
group, when compared with non-smokers group (p value 
0.000), and smoking cessation group (p value 0.000), it was 
also higher in Ex-smokers group when compared with non-
smokers group (p value 0.000). Increase fibrinogen levels were 
significantly associated with the duration of the cigarettes 
smoking (p value 0.000), and also significantly associated with 
the number of cigarette smoked per day(p value 
0.000).Figures2 and 3 show the association of the fibrinogen 
levels with the duration of cigarettes smoking (when classified 
into three groups; 1-10, 11-20, and ≥ 20 years), and with the 
number of cigarettes smoked per day (when classified into 
three groups; 5-14, 15-24, and ≥ 25 cigarettes) respectively.

DISCUSSION

Cigarette smoking is one of the major leading causes of death 
and essential public health problem in world over (Kume et al.,
2009; Islam et al., 2007). In this study we utilized a 
quantitative approach for the determination of fibrinogen level. 
The study included 50 Sudanese smokers, their fibrinogen 
levels were measured and compared with 50 age matched Ex-
smokers and 50 non-smokers as control. We observed a 
significant increase in the mean of the fibrinogen level among 
smokers, when compared with the control group and the 
smoking cessation group. Similar findings in previous   studies 
have been reported (Subratty et al., 1990; Rashmi et al., 2011) 
Increased fibrinogen levels among smokers may promote a 
hypercoagulable state, and may in part explain the association 
of smoking with high risk for cardiovascular diseases, 
hypertension, stroke and clotting disorder. The effects of 
smoking on fibrinogen synthesis may be a part of a generalized 
inflammatory reaction, as smoking is strongly related to other 
measures of inflammation (Pearson et al., 2003; Danesh et al.,
2004). Our finding confirms that smoking potentially increases 
fibrinogen level. Fibrinogen level was significantly decreased 
among smoking cessation group, when compared with smokers 
group, indicating that the effect of smoking on fibrinogen level 
is reversible with smoking cessation. Kirsty et al. concluded 
that abstention from smoking for a period of only 2 weeks 
induces a significant decrease in the rate of fibrinogen 
synthesis by the liver, with a concomitant reduction in the 
plasma fibrinogen concentration (Kirsty et al., 2001). Increased 
fibrinogen levels were significantly associated with the number 
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of cigarettes smoked per day, and the duration of smoking, 
indicating that the association of the smoking with the 
increased level of fibrinogen is a dose-dependent.  

Conclusion

This study confirmed that smoking potentially increases 
fibrinogen level; the effect of smoking on fibrinogen level is 
reversible with smoking cessation. Increased fibrinogen level 
in the smokers is dose-dependent, that is directly associated 
with the smoking duration and frequency.
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