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 Cigarette smoking remains one of the major risk factors for rising 

mortality and morbidity worldwide. It has direct and indirect effect; 

among the many adverse health effects, smoking can lead to secondary 

polycythemia, which is common. This research including the study of 

total bilirubin levels, Sodium, Potassium and some of clotting factors in 

smoker's polycythemia in the province of Karbala. To achieve this aim 

(200) samples were arranged in two groups, (100) samples were patients 

(males) with smoker's polycythemia attending Imam Hussein medical 

city, and (100) sample healthy males as control. The results appear 

significantly increase in levels of serum bilirubin in smoker's 

polycythemia, while the results appear non- significantly changes in 

Potassium levels, the results show non- significantly increase in levels of 

serum sodium compared with the results of healthy males (control 

group). The results appear significantly increase in clotting time 

(Prothrombin time) and activated partial thromboplastin time values 

compared with control (healthy males). 

 

 

 

   

 

This work is licensed under a Creative Commons Attribution Non-Commercial 4.0 

International License. 

 

 

1. Introduction 

The main contributor to preventable illnesses, disabilities, and deaths globally is cigarette smoking. More 

than 480,000 deaths each year, or almost one out of every five, occur in the United States due to it [1]. 

Cigarette smoking is related with an increased risk of cardiovascular diseases, including, atherosclerosis 

myocardial infarction, stroke, coronary artery disease, ischemic, heart disease and peripheral vascular 

disease. Although the specific mechanism by which smoking causes these diseases in smokers is unknown, 

irregularities in blood rheology, infections, inflammation, oxidative stress, changes in the fibrinolytic 

system, and changes in antithrombotic mechanisms are thought to be to blame [2]. A polycythemia, also 

known as erythrocytosis, is characterized by an abnormal rise in the volume and hemoglobin levels of all 

circulating red blood cells (RBCs). Primary polycythemia, in which affected individuals have an inherited 

or acquired mutation that results in an abnormal proliferation of RBC progenitors, and Secondary 

polycythemia, in which Patients have decreased oxygen supply to tissues, causing the body to compensate 

by raising the level of erythropoietin hormone, which results in excessive production of RBCs and elevated 

levels of hemoglobin [3]. 
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The well-known source of the rise in hemoglobin (Hb) concentration, which is thought to be mediated by 

carbon monoxide exposure, is smoking. Inactive carboxyhemoglobin is created when carbon monoxide 

attaches to hemoglobin and lacks the ability to deliver oxygen. The ability of hemoglobin to carry oxygen to 

the tissues is diminished when carboxyhemoglobin shifts the Hb detachment curve to the left. Smokers 

maintain a higher hemoglobin level than non-smokers to make up for their reduced ability to carry oxygen 

to the body [4]. 

 

Chronic hypoxemia, which causes the kidneys to produce more erythropoietin, most frequently causes 

secondary polycythemia. There are many other potential causes for it, and smoker's polycythaemia is one 

that has been known for a very long time [5]. Smoking depletes the bone marrow's supply of oxygen, which 

inhibits the formation of red blood cells, which carry oxygen. Increased RBC bulk, increased blood 

viscosity, decreased blood return through the venous system (slowly blood flow), and increased platelet 

adhesion are all effects of elevated hematocrit brought on by excessive erythrocytosis. This increase in 

blood viscosity and platelet activation at the vessel wall resulted in clot formation [6]. However, the term 

polycythemia is used to describe a myeloproliferative disorder called polycythemia Vera, in which all three 

blood cells RBCs, white blood cells, and platelets are elevated. Secondary polycythemia would be more 

accurately referred to as secondary erythrocytosis or erythrocythemia because those terms specifically 

denote increased red blood cells above the sex-specific normal range [7]. 

 

Smokers' polycythemia (erythrocythemia) is a combination of secondary polycythemia, a disorder of 

increased hemoglobin or hematocrit (increased RBC mass), and relative polycythemia, a high plasma red 

blood cell (RBC) concentration due to erythrocytosis (increased RBC count) and decreased plasma volume 

(hemoconcentration). Systemic hypoxia is most frequently caused by states of carbon monoxide (CO) [8], 

[9]. 

 

An abundance of red blood cells or a rosy color is common in patients with high red blood cell mass. The 

symptoms are extremely varied and vague. Most people have no symptoms at all, or they may have 

symptoms brought on by a rise in blood viscosity and a fall in tissue perfusion throughout several organs. 

Having poor blood flow to the central nervous system, patients may present with generalized weakness, 

compromised exercise tolerance, fatigue, blurred vision, headaches, lethargy, myocardial infarction, 

burning sensation in feet, legs, arms, and hands or more serious presentations; likemyocardial infarction, 

deep venous thrombosis, thrombosis and strokes [10]. There are numerous complex reactions to the 

introduction of free radicals from tobacco smoke that are reported to enhance DNA damage, inflammation, 

and oxidative stress [11]. When you smoke, tar from cigarettes enters your bloodstream, thickens it, and 

speeds up the clotting process. Additionally, it increases blood pressure and heart rate, makes the heart work 

harder, and narrows the arteries, which decreases the flow of oxygen-rich blood to the organs and elevates 

the risk of stroke [12]. 

 

2. Material and methods 

 

2.1 Samples collection 

The venous blood samples were collected in the Imam Hussein hospital, in Karbala province from 200 

patients (men). The average age was 45– 60 years. Separating serum and plasma from blood, blood taken 

from patients by syringe was placed in the tubes (without coagulants tube) and in tubes with coagulants. 

Then, these tubes were centrifuged at 3500 rpm for 15 min. The serum and plasma, thus separated from 

blood was transferred to another plan tube and gave a special number and name to the tube to avoid its loss. 
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2.2 Determination of total serum bilirubin, Potassium, Sodium and PT, APTT 

The total serum bilirubin (Biolabo/France), Potassium (Human/Germany), Sodium (Spinreact/Spain), and 

PT/APTT (Biolabo/France) were measured according to the supplier instructions.  

 

2.3 Statistical Analysis 

The results of this study include means ±standard analytic by SPSS program and t-Test for testing the 

differences between group depending on (p<0.05) as minimum significant levels between the study groups. 

 

3. The Results 

In table (1) the results show significantly increasing in levels of total serum bilirubin (p<0.05) in smoker's 

polycythemia group compared with control (6.11± 0.17, 4.97 ± 0.02µmol/L., respectively), While the 

results appear not changes in serum Potassium levels (p>0.05) in smoker's polycythemia group (4.19± 

0.08µmol/L) compared with control (4.26 ± 0.32µmol/L). The results appear non- significantly increase in 

levels of serum sodium levels (p<0.05) in smoker's polycythemia group (141.12± 0.47µmol/L) compared 

with those healthy men (control group) (139.12± 0. 64µmol/L). The results appear significantly increase in 

clotting time (Prothrombin time) values compared with control (14.99± 0.07, 12.13± 0.13Sec., 

respectively), also appear significantly increase in partial thromboplastin time values (45.01± 0.44Sec) 

compared with control (35.71± 0.23Sec). 

 

Table 1: The means and standard of total serum bilirubin levels, serum potassium levels, serum sodium 

levels Prothrombin time and partial thromboplastin time in smoker's polycythemia group and healthy men 

(control group) 

APPT 

(Sec) 

PT 

(Sec) 

Serum sodium 

(µmol/L) 

Serum potassium 

(µmol/L) 

Total serum 

bilirubin (µmol/L) 

Groups 

45.01± 0.44* 14.99± 0.07* 141.12 ± 0.47 4.19 ± 0.08 6.11 ± 0.17* smoker 's polycythemia 

group 

35.71± 0.23 12.13± 0.13 139.12 ± 0. 64 4.26 ± 0.32 4.97 ± 0.02 Control  group 

- Values are means ± SD. 

- Means with asterisk * are significantly different at p<0.05 

 

Table 2: The means and standard deviation of age groups of patients and control group 

Groups Age /  Mean ± SD 

Patients 51.00 ± 3.93 

Control 50.00± 3.22 

- Values are means ± SD. 

- Means with asterisk * are significantly different at p<0.05 

 

4. Discussion 

The results show significantly increase in levels of total serum bilirubin in smoker's polycythemia group 

compared with control, While the results appear not significantly differences in serum Potassium levels in 

smoker's polycythemia group, also the results appear non- significantly increase in levels of serum sodium 

in smoker's polycythemia compared with control group. The results appear significantly rise in clotting time 

(Prothrombin time) values and activated partial thromboplastin time (APTT) values compared with control. 

Although bilirubin has typically been thought of as little more than a metabolic by-product of the 
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breakdown of heme, epidemiological studies have found that it may really protect against cancer and 

cancer-related death [13]. Bilirubin serves a protective role against atherosclerotic diseases, cardiovascular 

diseases, and various infections in addition to having a significant antioxidant role [14]. Numerous 

epidemiological studies now show that bilirubin may act as a preventative measure against atherosclerosis 

[15]. The findings of the present study are consistent with those of [4] who studied a group of individuals 

with polycythemia and pulmonary arterial hypertension and found that they appeared to have higher levels 

of bilirubin of all types, higher concentrations of liver enzymes, and a mechanism for bilirubin synthesis 

that is driven by hemolysis and liver congestion. 

 

According to results from a study done on a group of male smokers, there is a relationship between a 

decrease in the concentration of bilirubin and its types and an increase in the number of cigarettes smoked 

per day as well as the duration of smoking, which is inconsistent with the findings of our study. The study 

also noted that there is a significant decrease in the concentration of bilirubin and its types in smokers 

compared to non-smokers [16]. 

 

Electrolytes have a variety of roles in the body's metabolic processes, including blood coagulation, muscle 

contraction, electrical transmission, and maintaining the proper balance of bodily fluids. They also play a 

significant part in many enzymatic reactions. The occurrence of various bodily illnesses, such as kidney 

failure, is caused by any imbalance in the electrolyte balance [17]. In this study there is no significant 

changes in serum Na+ and K+ in cigarette smokers when compared to controls, and these agreement with 

what it's referred to Dhahir who find that there is no significant variances in the concentration of Na+, K+ 

levels in the blood plasma of smokers compared to control, since people consume enough salt in diet [18]. 

According to other studies, smokers of cigarettes have higher levels of K+ and Na+ than non-smokers do 

[19]. 

 

Hemostasis is the process that causes a blood vessel to stop bleeding. It is a multi-step process with 

connected steps. The end result of this chain of events is the production of a "plug" that seals off the injured 

area of the blood artery regulating the bleeding. Injury to the blood vessel lining is where it all starts. Blood 

vessel constriction, temporary platelet plug development, activation of the coagulation cascade, and 

production of the ultimate clot are the four phases that make up the hemostasis mechanism [20]. Platelets 

and fibrin polymer combine to form a clot as a result of several enzymatic activations that are made easier 

by hemostasis, while the process of tissue regeneration is taking place; this clot plugs the wounded area, 

manages the bleeding, and stops further bleeding. The plug gently remodels as the wound begins to mend, 

and it eventually dissolves when the damaged area's normal tissue grows back [21]. The imbalance of 

clotting factors leads to the production of blood clots inside the blood vessels, which is what causes blood 

clots to happen. Normally, these clots form to stop bleeding when a blood vessel is damage [22]. 

 

In smokers, the toxic materials in tobacco and those released by cigarettes cause a high level of clotting to 

occur. Smokers are more prone to experience heart attacks than non-smokers, according to research, as they 

have higher levels of the blood clotting protein thrombin [23]. According to Weisel and Litvinov, (2017) 

[24] that Smoking affects the fibrin network, giving it a network-like appearance in some areas while 

appearing as a thickened plate in others, and thickened areas are formed in the presence of thrombin, 

suggesting that smoking is the primary factor affecting the process of blood clotting and blood hemostasis. 

It can be in charge of causing the coagulation. 

 

In a study contrary to the current study conducted on a group of smokers and non-smokers to determine the 

effect of smoking on blood clotting factors, a decrease in the levels of both Prothrombin time and partial 
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thromboplastin time was observed due to smoking, which destroys the epithelial cells lining the walls of 

blood vessels (arteries and veins), causing injury to the walls of the vessels [25]. 

 

5. Conclusion 

The level of total serum bilirubinis significantly increased in cigarette smokers compared to non -smokers. 

The level of serum sodium, serum potassium are non- significantly changes in cigarette smokers compared 

to non –smokers, while the values of clotting time (Prothrombin time) and activated partial thromboplastin 

time (APTT) are significantly increased in cigarette smokers compared to non -smokers. 

 

Ethical clearance 

The Iraqi government's environmental, health, higher education, and scientific research ministries have 

ethically approved the research conducted there. 
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