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ABSTRACT 

This study was carried out on some smokers and non smokers blood 

samples. The samples were collected from Shahat city hospital 

(LIBYA) during November 2015.  The effects of smoking  on some  

hematological parameters (Hemoglobin, WBC, RBC, HCT, MCT, and  

MCV) were studied by using complete blood count ( CBC ) by using 

digital instrument. The results showed high levels of hemoglobin (Hb), 

HCT and WBC in blood smokers samples comparing with non 

smokers samples ones. 
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INTRODUTION 

The effects of cigarette smoking on human health are serious and in  many cases, deadly. 

Cigarette smoking carries higher risks for most of the chronic diseases. It also has chronic 

and acute effects on the hematologic system. Smoking is the most important public health 

problem. Many studies performed have proved its deleterious effects on many organ systems 

mainly respiratory, and cardiovascular systems. With 6000 chemical substance it contains, it 

exerts pharmacological, mutagenic, carcinogenic, toxic, and inflammatory effects (Öztuna, 

2004). 

 

Evidence collected during the past four decades have unanimously demonstrated that both 

active and passive tobacco cigarette smoking increase morbidity and the risk for premature 

death and generate adverse acute and long-term health effects in nearly all systems of the 

human organism (Flouris et al., 2010b). Despite the global initiatives and theimplementation 
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of smoke-free measures, smoking still kills nearly 6 million people every year (Flouris, 

2009). 

 

There are more than 4000 chemicals found in cigarette smoke (Green and Rodgman, 1996), 

and a cigarette smoker is exposed to a number of harmful substances including nicotine, free 

radicals, carbon monoxide and other gaseous products (Gitte, 2011). It is widely known that 

smokers have higher risk for cardiovascular diseases, hypertension, inflammation, stroke, 

clotting disorder, and respiratory disease (Abel et al., 2005). Moreover, cigarette smoking 

accelerates pathogenesis in different type of cancers such as lung, pancreas, breast, liver and 

kidney (Islam et al., 2007). Similarly, it also enhances pH in stomach that resulted in peptic 

ulcers and gastric diseases (Kume et al., 2009). 

 

Nowadays, it is responsible for every six cases of death (Kumar, 2000). Cigarette contains 

carcinogens (polycyclic aromatic hydrocarbons etc.), irritant substances, nicotine, carbon 

monoxide, and other gases. Cigarette smoke contains many oxidants, and free radicals which 

can harm lipids, proteins, DNA, carbohydrates, and other bio molecules (Al-Azzawy and Al-

Qaicy, 2011). The effects of smoking on various metabolic, and biological processes, 

hormone secretion, and hematopoietic system have been demonstrated. In many studies, 

among acute effects of smoking on hematological system, increases in WBC, eosinophil, and 

platelet (PLT) counts have been shown (Öztuna, 2004). A correlation was established 

between smoking, and WBC counts. Relatively higher WBC counts were detected in smokers 

(De Heens et al., 2009). Smoking has been suggested to increase the levels of hematological 

parameters as hemoglobin (Hb) concentration, red blood cell (RBC), neutrophil, eosinophil, 

monocyte, and platelet counts. Smoking cessation studies have demonstrated that some of 

these changes are reversible, and transitory in case of cessation of smoking (McKarns, 1992). 

 

During past years, it was suggested that cigarette smoking affect the blood characteristics as 

well that leads to death. For example, relation between smoking and white blood cell count 

has been well established (Torres de Heens et al., 2009). In a number of studies, it has been 

found that smokers have higher white blood cell counts than nonsmokers (Wannamethee et 

al., 2005).  

 

However, there is little information on more routinely-performed hematology laboratory tests 

such as the complete blood count (CBC) which is one of the most commonly ordered blood 

tests in medicine providing an overview of an individual’s general health status as well as 
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information for infection, inflammation and inflammatory disease, deficiencies in the 

immune system, bone marrow disease and other health-related conditions. Acute and chronic 

active tobacco cigarette smoking has been known to increase white blood cell count . 

Moreover, previous epidemiological studies reported that chronic passive tobacco cigarette 

smoking can increase white blood cell count.  

 

The aim of the present study was to assess the extent of adverse effects of cigarette smoking 

on homological characteristics of blood in male smokers of shahat city in Libya comparing 

with of non smokers blood samples. 

 

MATERIALS AND METHODS 

Sampling  

Our cross-sectional study was performed on healthy 26 male patients aged 25-80 years who 

consulted to shahat Hospital between October 2015, and November 2015 for any indication. 

The first group consisted of smokers, and the second group of nonsmokers. 

 

Laboratory test  

The blood samples were collected in the morning time 8.00 to 9.00 am after an overnight 

fasting for at least 10 hours. Venous blood samples were drawn in EDTA (15%) Becton 

Dickinson Vacuum tubes and mixed gently. 

 

Complete Blood Count (CBC) was measured within 1-2 hours of blood sampling by using 

Nihon fully automatic Hematological analyzer (Daigon, Korea). The Hematological analyzer 

was calibrated by standardized commercially available calibrators’ kit. CBC count (WBC, 

RBC, Hb, MCV, MCH and HCT) were measured in this study. 

 

RESULTS 

The obtained results are given in table(1), the results showed that the contents of hemoglobin 

in the smokers blood samples were ranged between (4.2-   18.30) , WBC (  8.0  - 15.10) , 

RBC (4.28 -  5.49)  and HCT contents were ranged between ( 31.60 – 49.50). On the other 

hand the above parameters in the blood non smokers samples  were ranged as following: 

(13.12  -  15.20), (5.75 – 8.45), (3.99 – 5.01)  and (29.45 – 37.56), respectively , Table (2). 
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Table (1): The homological parameters analysis of the collected blood samples of 

smokers. 

parameter 

Sample 
WBC RBC Hb HCT MCV MCH 

Smoking 

Period 

1 12.6 4.70 16.5 40.5 84.8 35.1 25 

2 10.5 4.74 15.3 45.8 83.0 38.4 26 

3 5.5 5.20 16.3 48.9 92.6 31.3 40 

4 12.9 4.28 14.2 42.6 81.5 36.1 13 

5 8.0 4.55 15 45 85 38.8 30 

6 15.1 5.10 16.2 49.5 84.3 33.5 50 

7 8.7 4.79 17.2 31.6 69.9 25.9 30 

8 12.2 4.50 14.8 45.8 88.1 33.1 35 

9 8 4.63 15.1 45.3 73.1 31.2 - 

10 9.3 5.49 18.3 75.9 92.8 39.3 - 

11 12.6 4.44 17.1 37.2 70.6 27.9 5 

12 6.5 4.67 17.3 36.9 77.3 26.4 25 

13 10.66 5.1 16.80 41.89 89.11 36.45 32 

14 11.89 4.99 18.11 44.88 82.74 34.56 49 

15 9.12 5.09 17.30 45.71 87.98 39.46 32 

16 11.02 5.23 17.75 39.57 75.87 39.79 22 

Average 10.28 4.84 16.45 44.81 82.41 34.20 - 

STD 2.58 0.33 1.25 9.53 7.25 4.63 - 

 

Table (2): The homological parameters analysis of the collected  blood samples of  non 

smokers: 

parameter 

Sample 
WBC RBC Hb HCT MCV MCH 

Smoking 

Period 

1 6.11 4.56 13.45 32.45 72.1 28.19 - 

2 5.75 4.89 13.12 29.45 74.3 27.22 - 

3 7.83 5.01 14.62 33.67 69.33 31.90 - 

4 8.32 4.23 14.57 37.45 73.23 28.03 - 

5 7.43 3.99 13.54 37.56 70.81 29.11 - 

6 8.45 4.32 15.1 37.40 77.29 32.48 - 

7 6.91 4.78 14.86 30.14 68,80 27.65 - 

8 7.34 4.29 15.20 34.55 71.52 28.28 - 

9 6.34 4.11 14.35 31.12 70.12 29.74 - 

10 7.91 4.56 15.34 35.20 79.27 33.28 - 

Average 7.23 4.47 14.41 33.89 73.10 29.58 - 

STD 0.93 0.34 0.78 3.05 3.33 2.18 - 

 

DISCUSSION 

Smoking is known as a high risk factor for cardiovascular diseases, hypertension, 

inflammation, stroke, coagulation, and respiratory diseases (de Heens et al., 2009). Besides, 

as shown in various studies, smoking accelerates cancer genesis in various organs as lungs, 
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pancreas, kidney, and liver (Islam et al., 2007). Effects of smoking on hemapoietic system 

have been also analyzed in many studies. In our study, we also investigated the impact of 

smoking on hematological parameters. The mechanism of action of smoking on WBC is not 

clear-cut yet. In smokers, lymphocytosis is thought to be mainly associated with an increase 

in T-cells (Silverman et al., 1975). Nicotine which is a component of cigarette smoke, 

stimulates catecholamine release, and induces increase in cortisol levels. Increases in 

peripheral blood WBC counts, and alterations in WBC function can be the result of direct 

damage stemming from alterations in epithelial, and endothelial surfaces and/or cytokine 

levels (especially IL-6) caused by components of cigarette smoke (Smith et al., 2003). In a 

study on the impact of smoking on hematological parameters, WBC, red blood cells, Hb, and 

HTC levels were found to be markedly increased, while MCV, and MCH counts were lower. 

These changes have been associated with atherosclerosis, polycythemia vera, chronic 

obstructive pulmonary disease, and cardiovascular diseases, and also higher risk of 

atherosclerosis, polycythemia, chronic obstructive pulmonary disease, and cardiovascular 

disease in smokers has been revealed (Asif et al., 2013). It have been  detected that smoking 

significantly increased WBC, neutrophil, lymphocyte, monocyte, platelet counts, Hb, Hct, 

and RBC indexes in both genders . Also some studies comparing smoker, and nonsmoker 

groups have demonstrated increases in Hb, HCT, RBC, MCV, WBC, neutrophil, lymphocyte, 

eosinophil, and monocyte counts in both groups (Whitehead et al., 1995). Similarly when 

smokers, and nonsmokers were compared, rates of MCV were found to be significantly 

higher in smokers in compliance with the literature. Zafar et al. investigated the impact of 

smoking on RBC, WBC, and Hb, and indicated increases in WBC counts, and decreases in 

RBC,. Linear regression model demonstrated a positive correlation between number of pack-

years, and total WBC count, and the authors stressed the importance of these increments. 

Presence of a positive correlation has been revealed between pack-years of smoking, and 

WBC counts. Studies displayed sustained, and important increments in WBC counts in line 

with pack-years of smoking. Even smoking 10 cigarettes a day led to important increase in 

WBC counts (Zafar et al., 2003). 

 

In our study, when we analyzed the impact of years of smoking on WBC counts, we detected 

significant increases in WBC counts in individuals with a smoking. However in individuals 

who used  we note there is relative increase in WBC and Hb contents with increase the period 

of smoking  . The harmful effects of smoking on hematological parameters improve with a 

little bit decrease in the daily number of cigarettes smoked. If chronic smokers quit smoking, 
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then, as has been demonstrated in many studies, most of the parameters related to red, and 

white blood cells rapidly return to their normal values (Bain et al., 1992). 

 

WBC count is perhaps the most useful, inexpensive and simple biomarker for endothelial 

damage. The high WBC count in male smokers in this study is consistent with other 

published reports (Kawada, 2004). Freedman et al. observed that median total leukocyte 

count was 36% higher in current smokers as compared to non-smokers (Wannamethee et al., 

2005). It has been suggested that inflammatory stimulation of the bronchial tract induces an 

increase in inflammatory markers in the blood but it has also been suggested that nicotine 

may induce an increase in blood lymphocyte counts (Calapai et al., 2009). While 

leukocytosis may simply be a marker of smoking-induced tissue damage, the high count can 

promote cardiovascular diseases through multiple pathologic mechanisms that mediate 

inflammation, plug the microvasculature, induce hyper coagulability and promote infarct 

expansion (Islam et al., 2007). The high WBC count in our male smoking subjects may also 

suggest that they might be at greater risk for developing atherosclerosis and cardiovascular 

diseases than non-smokers. We observed that hemoglobin values were significantly high in 

smokers . Elevated levels of hemoglobin are correlated with increased numbers or sizes of 

RBCs. RBC values were high in smokers than those of non-smokers and are consistent with 

other investigations (Kume et al., 2009). It is reported that high level RBC, WBC and 

Hematocrit are associated with blood viscosity and clotting in smokers (Ho, 2004). 

 

High level of RBC is termed as polycythemia and very high RBC mass slows blood velocity 

and increase the risk of intravascular clotting, coronary vascular resistance, decreased 

coronary blood flow, and a predisposition to thrombosis (Ravala and Paula, 2010). It has 

been established that fibrinogen levels are higher in smokers than in non-smokers, and it has 

been estimated that the increasing risk of cardiac disease in smokers may be associated with 

high fibrinogen levels through arterial wall infiltration and effects on blood viscosity, platelet 

aggregation, and fibrin formation (Wannamethee et al., 2005). 

 

Hematocrit values were also significantly high in smokers than those of non-smokers and 

consistent with previous findings (Kume et al., 2009). Higher levels of hematocrit may cause 

polycythemia vera (PV), a myeloproliferative disorder in which the RBCs are produced 

excessively by bone marrow, and also related to an increased risk of development of 

atherosclerosis and cardiovascular disease (Ferro et al., 2004). 
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In cigarette smoking, carbon monoxide (CO) is produced by the incomplete combustion of 

carbon-containing material. CO has a very high affinity for hemoglobin relative to that for 

oxygen (approximately 200-fold) (Carallo et al., 1998). 

 

Higher levels of hematocrit and hemoglobin have been demonstrated in smokers, and these 

increases are likely to be compensatory for exposure to CO (Roethig et al., 2010). Increased 

hematocrit and hemoglobin concentrations observed in smokers that may contribute to a 

hypercoagulable state (Leroy et al., 2012). 

 

CONCLUSION 

From the data which recorded in this study we can say there is different between the 

hematological parameters between the smokers and non smokers blood samples , where  high 

counts of WBC, HCT and Hb were clearly recorded in  the samples of smokers ones. 
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