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ABSTRACT

The effects of cigarette smoking are fatal. Prestudy was done to compare cell counts of bloadafes smoking
different number of cigarettes per day and non sr®kf Hyderabad city. 150 consenting subjects lutkv30
controls (non-smokers) and 120 cases (smokers) steidied. Smokers were divided into four groupstasn
number of cigarettes smoked per day. Blood samplesessed using Hematology analyser (ABX Micros60®,
HORIBA, Kyoto, Japan). The smokers had signifigadifferent red blood cell counts (p<0.0001), whiteod cells
counts (p<0.0001) including neutrophils, lymphosytenonocytes and eosinophils. This effect was fiignt
irrespective of the number of cigarettes. There m@significant change in the percentage of badsmrd platelet
counts. Conclusion: Our findings showed that cigeresmoking has a significant effect on hematoklgezl|
counts and these counts changed significantly witheasing number of cigarettes smoked per day.
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INTRODUCTION

Addiction to tobacco kills prematurely. The mostheoon form of tobacco consumption today is by smgkin
manufactured cigarettes [1, 2]. Tobacco smoke prediby cigarette contains numerous harmful car@nimg
substances [3] and is also linked to oxidative dganto the lungs [4]. Smokers have been found te l@tered
White blood cells counts, Red blood cell counts &fatelet counts in addition to changes in Hemétoktean
Corpuscular Volume and Mean corpuscular Hemoglabimcentration [5]. Smoking has been demonstratérhte
adverse effects on cardiovascular risk profile ofildividual by increasing the activation of inflamation and
haemostasis in the form of higher blood viscogissue plasminogen activator antigen and lowerléegBalbumin
[6]. The number of cigarettes smoked by individusisdied in various studies published in literatare not
uniform. Very few studies documented effect of @mental number of cigarettes smoked per day owsrtell
counts.The present study aims to understand teetedf number of cigarettes smoked on the totdddeyte count,
total red blood cell count, platelet count anddfféerential leukocyte count.

MATERIALS AND METHODS

Study design: A case control study comparing male-smokers and male smokers from Hyderabad, Indis w
performed between April and September 2012.

Study subjects: 150 healthy male subjects congistir8B0 non-smokers and 120 smokers divided into fmoups of
30 each with various reported number of cigaredtesked) were planned to be enrolled into the safthr written
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informed consent. Male subjects consenting to gipete in study were sequentially assessed foalslityy to be
included in the study. All prospective study subgeeported their age, comorbidities (includingrtig disease),
concurrent medications, present smoking statugntelslood donation or transfusion (< 6 months) #rel total
number of cigarettes presently being smoked peioday pre-specified bilingual format. Based onrépmorted data,
30 non-smokers and 120 smokers (were sequentintijuded in the study. All subjects who reported any
comorbidity including diabetes, primary hypertemsior concurrent medication for any comorbidity ecent
history of blood transfusion/donation (< 6month®ravexcluded from the study. Hence five groups afenstudy
subjects were identified as follows:

Group A — Non smokers (Controls)

Group B — Smokers (1 to 5 cigarettes per day)

Group C - Smokers (6 to 10 cigarettes per day)
Group D - Smokers (11 — 20 cigarettes per day)
Group E - Smokers (more than 20 cigarettes per day)

Study procedure: After obtaining written informeginsent, a total of 5 ml of venous blood sample ealkected
from all study subjects in the morning between & 11am after a period of fasting of atleast lliri0All blood
samples were collected in EDTA Vacutainers (Pla®bole blood tube with spray-coated K2EDTA, BD ®
Vacutainer, Becton Dickinson and Company, New JertiSA). All samples were processed using Hemaiolog
analyser (ABX Micros60®, HORIBA, Kyoto, Japan). Tlalowing blood parameters from the Haematology
analyser results were tabulated and statisticalysed.

(a) Total Leukocyte count (WBC) (per cu.mm)

(b) Differential Leukocyte count(Neutrophils, Lymphoegt Monocytes, Eosinophils and Basophils) (%)
(c) Total Red blood cell count (RBC) (x 1per cu.mm)

(d) Platelet count (x T0per cu.mm)

Statistical analysis: All data was tabulated in Mgoft Excel worksheets. Data was analysed usingPéfi
statistical software (7). Continuous data were gme=d as Meat SD. Statistical significance of difference in the
mean values was tested by independent sample. tAeptvalue of less than 0.05 was considered $tatlly
significant.

RESULTS

A total of 150 adult males were included in thedgtwof which 30 were non-smokers and 120 were snsoKehere
was no statistically significant difference in thaseline characteristics between non-smokers an#ess (Age (in
years): 27.5 5.76 vs 28.% 3.37 p = 0.458).

Comparison between Non Smokers and Smokers: Smakemsnstrated statistically significantly different
haematological cell counts (except Basophils aateldt counts) when compared to Non-smokers (THble

Table 1. Comparison of Haematological parameters Itieen Controls (Non-smokers) (n = 30) and Cases (8kers) (n=120).

Blood cell count Non smokers Smokers p value
(Controls) (Cases)
MeantSD MeantSD
(n =30) (n=120)
RBC 5.5+0.29 6.180.54 <0.0001
(x 1¢ per cu.mm)
WBC count 6668.75%1130.62 9103.761551.8 <0.0001
(per cu.mm)
Neutrophils(%) 59.48:2.84 62.064.2 0.002
Lymphocytes(%) 31.212.52 28.353.94 <0.0001
Monocytes(%) 4.89:0.91 3.9%1.22 <0.0001
Eosinophils (%) 4.241.19 5.541.05 <0.0001
Basophils(%) 0.23t0.42 0.130.33 0.163
Platelet count 26687@42090.05| 2745624%9696.18| 0.390

Comparison between Controls (Non-smokers) and O&seskers): When compared to Non-smokers, WBC count
and RBC count were significantly higher among alb-sgroups of smokers with different number of oagis
smoked per day. However, the Platelet count shaweedifference between smokers and non-smokerspexce
subjects who smoked more than 20 cigarettes pe(Tdeie 2).
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Table 2 Comparison of RBC count, WBC count and Plaet count between Controls (Non-smokers) and fowgroups of Cases (Smokers)
with different number of cigarettes smoked per day(n = 30 in each group)

Study RBC Count WBC count Platelet count
Parameters (x 1C°per cu.mm) (per cu.mm) (per cu.mm)
Subject groups MeantSD | p value MeantSD p value MeantSD p value
Group A 5.5:0.29 6668.731130.62 26687@42090.05
(Non-Smokers)
(Controls)
Group B (Cases) 5.93t0.29 | <0.0001| 7429.@1155.63 | 0.013 | 25415@50862.06| 0.296
(1- 5 cigarettes per day)
Group C (Cases) 6.04:0.49 | <0.0001| 9452.3:1043.2 | <0.0001| 28245@52724.18| 0.211
(6- 10 cigarettes per day)
Group D (Cases) 6.26:0.47 | <0.0001 9505.5774.6 <0.0001 | 28370@52631.88| 0.177
(11-20 cigarettes per day)
Group E (Cases) 6.51+0.68 | <0.0001| 10028.31684.83| <0.0001 | 28795@39087.58| 0.049
(> 20 cigarettes per day)

Neutrophils, Lymphocytes, and Eosnophils were deteto be significantly higher in blood counts am@mokers
when compared to non-smokers. With the increashemumber of cigarettes smoked per day (Group 8rtmp
E), Neutrophils increased progressively while lymgytes reduced (Table 3).

Table 3 Comparison of Neutrophils (%) and Lymphocyes (%) between Controls (Non-smokers) and four grqas of Cases (Smokers)
with different number of cigarettes smoked per day(n = 30 in each group)

Subject groups Neutrophils Lymphocytes
(as percentage) (as percentage)
MeantSD | pvalue | MeantSD | p value
Group A 59.48:2.84 31.212.52
(Non-Smokers)
(Controls)
Group B (Cases) 60.9:3.68 | 0.100 29.4t3.39 | 0.22

(1- 5 cigarettes per day)
Group C (Cases) 61.65:4.97 | 0.042 27.4:4.92 | <0.0001
(6- 10 cigarettes per day)
Group D (Cases) 62.6:3.7 0.001 28.5:3.98 | 0.003
(11-20 cigarettes per day)
Group E (Cases) 63.1:4.3 | <0.0001| 28.1+3.32 | <0.0001
(> 20 cigarettes per day)

Monocytes were reduced significantly among smokeinen compared to non-smokers. With increasing & th
number of cigarettes smoked per day (Group B toufsr&), Monocytes decreased while Eosniophils irszda
progressively (Table 4). There was no significahtinge in percentage of Basophils among Smokers when
compared to non-smokers (Table 4).

Table 4 Comparison of Monocytes (%), Eosinophil (%)and Basophils (%) between Controls (Non-smokers)ywa four groups of Cases
(Smokers) with different number of cigarettes smokeé per day. (n = 30 in each group)

Subject groups Monocytes Eosinophil Basophils
(as percentage) (as percentage) (as percentage)
MeantSD | p value | MeartSD | p value | MeantSD | p value
Group A 4.89:0.91 4.2+1.19 0.23t0.42
(Non-Smokers)
(Contrals)

Group B (Cases) 4.2+1.36 | 0.024 5.3%1.13 | <0.0001| 0.150.36 | 0.432
(1- 5 cigarettes per day)
Group C (Cases) 4.00:0.91 | <0.0001| 5.50t1.27 | <0.0001| 0.20t0.41 | 0.781
(6- 10 cigarettes per day)
Group D (Cases) 3.95:1.5 | 0.005 5.60:0.82 | <0.0001| 0.05£0.22 | 0.042
(11-20 cigarettes per day)
Group E (Cases) 3.5t1.0 0.017 5.740.97 | <0.0001| 0.1a:0.30 | 0.173
(> 20 cigarettes per day)

DISCUSSION

Smoking causes alterations in various haematolbgiaeameters (4, 5, 8, 9). Various studies in ditere have
compared haematological parameters of smokers amndsmokers (4, 5, 8, 9). Robust scientific evideexists to
support relationship between smoking and cardiavasdliness, cancer or chronic obstructive pulmyrdisease.
Endothelial injury (10), progression of coronaraqulie (11) and dyslipidemia (12) have been descrdlsealdverse
effects of smoking. Changes in RBC counts (13)teda count, platelet parameters (14), Mean condasc
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Volume, Mean Corpuscular haemoglobin, Red celrithistion width (5) have been reported in literatud®wever,
the literature reporting the effects of differemmber of cigarettes smoked per day on differefdiatocyte count is
limited.

The present study enrolled adult male subjectsrtimgoto be smoking different number of cigaretpes day to

understand the changes in various haematologicahpers with increasing number of cigarettes sihqley day.

When compared to assessment by pack-years, clianeoiting habit has a stronger effect on WBC couB}).(1
Specifically, in this study, changes in differehteucocyte count were studied among smokers wloensmokers

were used as controls for comparison.

Effect on RBC count: RBC count has been found tankbesased even with minimal amounts of smoking rgno
adult males compared to non-smokers (p<0.0001)} EBhconsistent with published reports (13). InseeaRBC
count along with WBC count leads to poor blood flinecreased viscosity and enhanced coagulabil@y. (1

Effect on WBC count: WBC count is a commonly evédgahaematological parameter. It is a simple mafter
endothelial injury (5). We found that WBC count whgher among smokers, irrespective of the number o
cigarettes smoked per day, when compared to notkamoontrols (p<0.0001). This is in agreement pitilished
literature (5, 9). In addition, WBC count increaggdgressively with the increase in nhumber of aitfas smoked
per day. The mechanism for the increase in WBC tuattributed to the inflammatory effects of aigie smoke
on bronchial mucosa. Increase in WBC count has lesnribed as a risk factor for vascular wall teitkg and
subclinical atherosclerosis (15). Hence, signifitaimcreased WBC counts with any amount of smoKiexen less
than five cigarette per day) can pose a higherafsiktherosclerosis and cardiovascular risk.

Effect on Platelet count: Our study did not findyadifference between smokers and non-smokers imstesf
Platelet count except for a statistically significencrease only among Smokers consuming more 2bBasigarettes
per day (p=0.049). Previous studies have not redaaty significant difference in Platelet activatiomean platelet
volume or platelet distribution width (5, 14, 17).

Effect on Differential Leucocyte count: The EPIC#dk study (19) concluded WBC count, as a markér o
inflammation, to be independently associated witdident heart failure in men but not women. Graoyie count
has been reported to increase among smokers (if)ifiGnt rise in eosinophil count, all types ofB& and
Neutrophil count has also been demonstrated ammiogess (20, 21, 22). In our study, Neutrophil, Lyropytes,
Monocytes and Eosinophils show a statistically ificgnt change among current smokers (p<0.000&kective
of the number of cigarettes smoked per day. Morescytere found to decrease among smokers when cedthfmar
non-smokers. However, there was no significanedéifice in percentage of Basophils.

Limitations: Larger sample size and a long termofgtup would bring about more clarity in the assdicin.
Whether social determinants were also the causecoéased cell counts amongst smokers as comparadnk:
smokers is a limitation of this study.

CONCLUSION

Results of our study conclude that there is a @it increase in RBC and WBC count amongst snwokacrease
in cell count would increase the viscosity of blpogtuce the velocity of blood flow thus predispgsio deep vein
thrombosis, stroke and embolism. Significant inseen WBC count amongst smokers supports the dlaila
evidence in favour of inflammatory changes due nwlsing, progression of atherosclerosis and progressf
coronary plaque. The implications of this relatigipscan also help to guide the medical work-up sraker with
leukocytosis or erythrocytosis.
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