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Abstract:  
C-reactive protein is a marker of inflammation that possesses a diagnostic value in much ongoing pathology. The habit of 

Smoking is so common that almost all age groups of both genders are involved in this around the globe. We aimed this study to 

evaluate the serum levels of this inflammatory marker in smokers and compare it with the non-smoker volunteers. It is already a 

known fact that smoking predisposes a person to many diseases (heart and lung diseases to malignancies).We aimed to evaluate 

and compare serum CRP levels in smokers and non- smokers. This cross sectional study was carried out at department of 

biochemistry, Isra hospital lab at Isra University Hyderabad that lasted for 6 months June 2016- Dec 2016. The project was 

approved by institutional ethical review committee inclusion and exclusion criteria were constructed for Smokers and non-

smoker subjects which were selected by probability sampling.  A total 60 individuals was selected for study and divided into 

group A (30 non-smokers) and  group B (30 smokers). Demographic data was sought on proforma was designed for 

demographic data collection. Serum CRP levels were assessed in Isra hospital lab after drawing the blood from the willing and 

consent providing individuals. Collection of blood was under aseptic measures. Serum mean C-reactive protein levels in smokers 

was 1.09±0.82mg/dl while it was0.27± 0.23mg/dl in non- smokers that was significant statistically (p-value 0.001). BMI was 

calculated from height and weight and comparison was done among two groups using student’s t-test on SPSS Version 22. 

Frequency and percentage was counted for duration of smoking and number of cigarette smoked per day. Mean age of the study 

population was 35.5 years, minimum age was 26 and maximum was 44 years. There was no significant difference in BMI of the 

smokers 29.47+ 3.81 and non-smokers 27.71+3.56Kg/m2 (p-value calculated was 0.67).Serum CRP level was found significantly 

higher in smokers in comparison to non-smokers. 
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INTRODUCTION: 

Systemic inflammation results into elevation of about 

30 polypeptides in acute phase response multiple 

etiologies e.g infection, diabetes, hypertension and 

injuries etc but erythrocyte sedimentation rate(ESR) 

and C-reactive protein (CRP) are more commonly 

used in clinical practice[39].CRP has two main 

physiological functions first is activating the 

Classical complement pathway through its binding to 

C1q [1]. Attaching the human immunoglobulin Fc 

receptors and thus opsonizing the particles for 

macrophages is another job of CRP [2-4]. CRP is 

also involved atherosclerotic lesions through 

reduction of the nitric oxide (NO) synthase 

expression along with prostacyclin synthase and 

adhesion molecules and enhancing the LDL-C uptake 

by macrophages [5]. CRP is measured differently by 

various laboratories according to their thresholds but 

normal CRP level is considered as < 10 mg/L or < 1 

mg/ dl [6]. Normal CRP levels are higher in 

pregnancy with and without preeclampsia owing to 

mild systemic inflammation [7]. Tobacco Smoking 

causes tissue injury and increases certain pro-

inflammatory substances including CRP, 

interterleukins-6, TNF-α and Fibrinogen etc. [8]. 

Literature supports elevation of CRP in smokers [9]. 

Smoking is a major risk for the development of 

atherosclerosis along with lack of physical activity, 

dyslipidemia, obesity and depression [10].Trend of 

Tobacco smoking is increasing day by day so among 

the young generation despite of much public 

awareness about its harmful effects. At what stage 

smoking brings about the pathology is not exactly 

known but early detection of inflammatory markers 

especially the CRP will help to prevent these diseases 

in the early phase. Serum CRP levels may help as 

screening tool for smokers especially in the early 

decades of life. So we designed this cross section 

study to see the difference in serum CRP levels 

among the smokers and non-smokers.   

METHODOLOGY:  

ERC (ethical review committee) of the institute 

approved this project research design on 60 

volunteers selected by random sampling. Two groups 

were made as group A (30 smokers0 and group B (30 

non-smokers). Consent was obtained (Informed 

written) from the study subjects and data was 

obtained on a proforma prepared for this study. 

Samples collection of blood for serum CRP levels 

was carried out according to human laboratory 

protocols jell tubes were used to carry the blood 

samples to research laboratory of the Isra University 

hospital. 

 

Inclusion criteria:  

Chronic smokers with ≥ 4 cig/day for ≥5 years  

Age range 20-50 years,  

Smokers and non- smokers without any known 

illness 

Exclusion criteria: 

On off smokers or seasonal smokers  

Age above 50years and below 20 years 

Chronic diseases patients  

Statistical Analysis: 

SPSS Version 22 and student’s t-test were used tools 

to compare mean serum CRP levels and BMI 

between smokers and non-smokers. Frequency and 

Percentage were calculated for duration and number 

of cigarette smoked.  Significant figure was a p-value 

<0.05.  

RESULTS:  

Study population mean age was 35.5 years with 26 

years minimum and 44years maximum was 44. Mean 

C-reactive protein levels in group A (smokers) was 

1.09±0.82mg/dl and in group B (non-smokers)it 

was0.27± 0.23mg/dl p-value 0.001 (significant 

statistically) . BMI was calculated from height and 

weight and found non- significant statistically 

smokers (29.47+ 3.81Kg/m
2
) and non-smokers 

(27.71+3.56Kg/m
2
) with p-value calculated 

0.67(Table01). Frequency and percentage50% of the 

study population was smoking 12-15 cig/day while 

26.66% were smoking ≥20cig/day and smokers of 8-

10 cig/day were 20%. The percentage of 8-10 years 

smokers was 50% while it was 26.66% for 10-12 

years smokers and20% were smoking for a duration 

above 12 years however only 3.4% of the participants 

were found smoking for 5-7 years(Table 02). 
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Table 01. Comparison of mean serum CRP levels and BMI among study participants 

Study Parameters and Units Group A(Smoker n=30) Group B(Non-Smoker 

n=30) 

P-Value 

Serum CRP              (mg/dl) 1.09±0.82 0.27± 0.23 0.001 

Body Mass Index    (Kg/m
2
) 29.47+ 3.81 27.71+3.56 0.67 

 

Table 02. Frequency and percentage of number of cigarette smoked and duration of smoking 

Duration of Smoking Frequency and percentage No. of Cig/day Frequency and percentage 

Above 12 Years 06 (20%) Above 20cig/day 08 (26.66%) 

10-12 Years 08 (26.66%) 12-15 cig/day 15 (50%) 

8-10 Years 15 (50%) 8-10 cig/day 07 (20%) 

5-7 Years 01 (3.4%) ------- ------- 
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Fig 02: Pie chart of the frequency and percentage in terms of number of cigarette/day 
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DISCUSSION: 

Consistent tour finding were results reported by Joshi 

AR et al(2013) showing raised CRP levels 

cases(smokers) in comparison to controls(non-

smokers)[11]. Results by Ohsawa et al(2005) also 

favor our results with  elevated  CRP levels among 

cigarette smoking subjects in respect to non-

smokers[12]. Mahrukh S et al(2011) concluded her 

results increased CRP along with C3, C4 

(complement system markers) among smokers that is 

consistent to our finding although she attributed these 

changes with monocyte activation but we were 

limited to CRP levels due to financial issues [13]. 

Observations of Aral et al (2006) are also similar to 

our results [14]. NHANES-III (National Health and 

Nutrition Examination Survey) reported tobacco 

inhalation substantially contributes to certain 

pathologies with elevated CRP along with leukocytes 

count and fibrinogen levels [15]. Studies by Sin et al 

and Pinto-Plata et al (2006) also agree with what we 

observed [16,17].  Chronic elevation of CRP is also 

mediated by IL-6and both are may be the indicators 

of progression of any growth or malignancy smoking 

being specifically associated with lung cancer [18-

21]. CRP has been suggested by some researchers as 

an independent predictor of cardiovascular diseases 

[22,23]. Synthesis of CRP by hepatocytes is 

stimulated by cytofactors released from adipose 

tissues along with nicotine [24]. Raised CRP is also 

observed in obesity, hypertension and diabetes [25]. 

According to WHO there exist an approximate 1 

billion tobacco consumers world around with 

representing one third of 15 years of age. IL- 1, IL-6, 

amyloid A and in particular CRP have strong impact 

on vascular diseases [26]. Smokers are at higher risk 

for multiple diseases as well as it drains a big 

proportion from the pocket money so it should be 

avoided specially our youth should be educated 

through seminars and workshops as the smoking 

trend is also increasing in females. Screening of 

young smokers is suggested through serum CRP 

levels and those having higher levels should be 

further evaluated for many tobacco-associated 

diseases so that timely early stage management and 

effective plans may be adopted. 

 

CONCLUSION:  

Serum CRP are found elevated in cigarette smokers 

as compared tonon-smokers  
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