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INTRODUCTION

The WHO has estimated that there are around thirteen 
hundred million smokers out of  which nearly 75% are in 
developing countries. It has been prognosticated that if  the 
same scenario of  smoking continues, there might be ten 
million tobacco-related deaths globally per year and around 
seven million will take place in developing countries after 
year 2020. About 4000 substances in tobacco are identified 
and all of  them have toxic effects of  a certain degree.1

Several studies have shown that smoking has adverse effects 
on the health of  humans and has proved to be a cause for the 
development of  various pathologies and diseases like chronic 

obstructive pulmonary disease,2 various cancers,3 pancreatitis,4 
gastrointestinal disorders,5 periodontal disease,6 metabolic 
syndrome7, and also some autoimmune diseases.8 Cigarette 
smoking is also associated with an increased risk for cardiac 
diseases such as coronary artery disease,9 ischemic heart 
disease,10 myocardial infarction, atherosclerosis11, and stroke.12

An extremely complex interaction of  cellular events in arterial 
walls, mainly endothelial cells, and platelets (PLTs) is involved 
that balance between clotting and dissolution of  clots.13

Cigarette smoke hinders hemostasis by various pathways 
by altering the functions of  PLTs, endothelial cells, and 
coagulation factors.14
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Predictors such as age, number of  cigarette sticks smoked 
per day, and duration of  smoking are well-established 
factors for analyzing the risk of  developing complications 
that are smoke-related in chronic smokers.15 Various studies 
have shown that smokers have higher total leukocyte counts 
(TLCs) than non-smokers.16-18

The exact mechanisms of  occurrence of  these disorders in 
smokers are not known, but it is presumed that these effects 
are caused by abnormalities in the blood rheology, infection 
and inflammation, oxidative stress, and alterations of  the 
antithrombotic and fibrinolysis system.19 The damage 
caused by smoking cigarettes is affected by the number of  
cigarettes that are smoked.20

Some studies have found that TLC increases as a number 
of  sticks of  cigarettes smoked daily increases and decreases 
after the stoppage of  smoking.21

Cigarette smokers show an increase in many hematological 
variables, including hemoglobin (Hb) and blood cell indices. 
It also increases the TLC, hematocrit (HCT), plasma viscosity 
(PV), and whole blood viscosity (WBV). It decreases the 
international normalized ratio (INR). This decreased INR 
was related to increased PV, WBV, and HCT.22

Cigarette smoking has an adverse effect on coagulation 
profiles which leads to abnormalities in circulation, that is, 
the ability of  blood to coagulate increases which can lead 
to obstructive clotting called thrombosis.23

Cigarette smoke contains various harmful gases such as 
carbon monoxide which reduces SpO2 as it decreases the 
ability of  hemoglobin to deliver oxygen to the tissues since 
carbon monoxide has a high affinity toward red blood cell 
(RBC) when it reaches lungs (250 times more compared 
to oxygen). SpO2 must be maintained at >95%. When it 
decreases, it may lead to changes in decision-making ability, 
attention, and memory.24

Smoking accelerates the rate of  decline of  lung function 
in adulthood. Any compromise of  lung function will 
reduce oxygen saturation which is easily measured by pulse 
oximetry.25

In these days, pulse oximetry is a reliable, simple technique 
that is used to analyze oxygen saturation. If  values are 
<93% it means that O2 therapy might be necessary and 
may require closer monitoring of  that person.26

The first blood bank in the world was set up in Madrid 
in 1936, during the Spanish Civil War. In India, the first 
blood bank was set up in 1942 in Kolkata to meet war 
needs. It was later shifted to Kolkata Medical College in 

1945, where it started functioning as the first civilian blood 
bank in the country.27

Until the early 1980s blood transfusion in India was largely 
whole blood, but the introduction of  plastic blood bags 
in the country began to transform the blood processing 
techniques.28 Although various methodological approaches 
to analyze the effect of  donor history questionnaires can 
be done but many questions of  donor history have been 
implemented as precautionary measures which has no 
evidence of  effectiveness.29

Blood donations are routinely tested for viral markers, that 
is, (human immunodeficiency virus/hepatitis B surface 
antigen/hepatitis C virus), malaria, and syphilis. However, 
the only routinely measured hematological parameter is the 
hemoglobin level. The effectiveness of  transfusion therapy 
depends on the quality of  blood and blood products such as 
red cells, granulocytes, or PLT concentrates, which in turn 
depend on the values of  all hematological parameters. The 
effect of  cigarette smoking on the reduction of  coagulation 
factors from whole blood may increase prothrombin time 
(PT), activated partial thromboplastin time (APTT), and 
ultimately affect the quality of  fresh frozen plasma that is 
produced from the donor’s blood.30

Blood donors are groups of  individuals who differ 
demographically and genetically. This difference in the 
characteristics of  the donor may alter recipient outcomes 
related to transfused blood components.31

Since blood donors are part of  the general population, 
from young to old subjects, most of  them will be inevitably 
smokers. Till now there is very little information regarding 
how the smoking habit of  blood donors could affect blood 
transfusion products.32

Behaviors such as cigarette smoking and alcohol use, other 
legal drug use, or illicit drugs are not assessed by laboratory 
testing or history. Although regulatory standards are 
developing to reduce risks of  blood transfusion by infection 
but the potential effect of  donor habit, behaviors, and drug 
use on the quality of  blood components donated has not 
been previously investigated.33

Aims and objectives
The study aimed to study the effect of  cigarette smoking on 
coagulation profile, hematological parameters, and oxygen 
saturation in healthy blood donors.

MATERIALS AND METHODS

Study design
This was a case–control study.
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The study was carried out at the Department of  Pathology, 
Era’s Lucknow Medical College which is a tertiary care 
center with state of  art infrastructure catering primarily 
to socioeconomically underprivileged suburban and rural 
populations of  Lucknow and nearby areas. The study 
took place between September 2018 and September 
2020 (24 months).

Sampling
After obtaining approval and clearance from the Institution 
Ethical Committee, donors were included in the study.
a.	 Sampling population: All the male blood donors who 

were eligible as per SBTC/American Association of  
Blood Bank (AABB) guideline donor screening protocol

b.	 First, we took a detailed history of  the donor based 
on which donors were classified as
•	 Cases: Donors with a history of  smoking (>1 pack 

year)
•	 Controls: Non-smoker donors (<1 pack year).

Number of  pack-year = (number of  cigarettes smoked 
per day/20) × number of  years smoked (1 pack has 20 
cigarettes).21

Inclusion criteria
All male blood donors who are eligible as per National and 
State Blood Transfusion Council/AABB guideline donor 
screening protocol were included in the study.

Table 1: Distribution of mean of hematological profile
Attributes Smoker Non‑smoker

Mean SD Min. Max. Mean SD Min. Max.
Age 29.02 7.924 18 55 29.57 8.428 18 56
Hb (g/dL) 16.13 0.96 14.20 18.60 13.56 0.68 12.10 16.40
TLC (103/µL) 8.80 2.23 4.01 15.87 6.63 2.01 3.04 12.91
RBC (106/µL) 5.07 0.56 3.70 6.88 4.17 0.56 3.05 5.80
HCT (%) 45.03 3.42 33.80 54.90 37.05 3.78 28.60 47.10
MCV (fL) 89.38 7.15 66.03 114.05 89.62 9.12 69.45 128.52
MCH (pg) 32.08 2.95 25.16 44.86 32.99 3.85 24.69 45.25
MCHC (g/dL) 35.90 1.76 32.23 47.04 36.88 3.07 31.96 46.53
RDW (%) 15.26 1.29 12.20 18.90 13.65 0.89 11.20 18.90
PLT (103/µL) 228.19 66.56 145.00 442.00 230.61 73.85 120.00 472.00

Hb: Hemoglobin, TLC: Total leukocyte count, RBC: Red blood cell, HCT: Hematocrit, MCV: Mean corpuscular volume, MCH: Mean corpuscular hemoglobin, MCHC: Mean 
corpuscular hemoglobin concentration, RDW: Red cell distribution width, PLT: Platelet

Table 2: Distribution of mean of peripheral capillary oxygen saturation
Attributes Smoker Non‑Smoker

Mean SD Min. Max. Mean SD Min. Max.
SpO2 (%) 96.97 0.99 95.00 99.00 97.16 1.07 95.00 100.00

Table 3: Significance of hematological parameters and coagulation profile by t‑test of smokers and 
non‑smokers
Attributes Status n Mean Standard 

Deviation
t‑test for equality 

of means
Significance

(P‑value) (2‑tailed)
TLC (103/µL) Smoker 150 8.8043 2.22881 8.867 0.000

Non‑smoker 150 6.6300 2.01292
Total 300

RBC (106/µL) Smoker 150 5.0689 0.55569 13.950 0.000
Non‑smoker 150 4.1690 0.56160
Total 300

HCT (%) Smoker 150 45.025 3.4173 19.174 0.000
Non‑smoker 150 37.045 3.7819
Total 300

MCH (pg) Smoker 150 32.99 3.846 ‑2.303 0.022
Non‑smoker 150 32.018 2.949
Total 300

APTT (s) Smoker 150 27.019 3.3850 5.354 0.000
Non‑smoker 150 25.128 2.6944
Total 300

TLC: Total leukocyte count, RBC: Red blood cell, HCT: Hematocrit, MCH: Mean corpuscular hemoglobin, APTT: Activated partial thromboplastin time
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Exclusion criteria
Donors who smoked cigars, shisha (hookah), bidi, or any 
other form of  tobacco except cigarettes were excluded 
from the study group.

Randomization
Our study does not require randomization.

Study procedure
All participants were informed about the aim of  the 
research and contents of  that. The subjects gave written 
consent for participating in the study.

About 4 mL of  whole blood was collected out of  which 
2.0  mL was dispensed into an EDTA vacutainer for 
hematological parameters and 1.8 mL was added to 0.2 mL 
of  3.2% trisodium citrate vacutainer giving blood to an 
anticoagulant ratio of  9:1 for coagulation studies.

The following parameters were considered – Hb and 
HCT, total RBC count, TLC and PLT count along with 
RBC indices – mean corpuscular volume (MCV), mean 
corpuscular hemoglobin (MCH), MCH concentration 
(MCHC), and red cell distribution width (RDW).

SpO2 values measurement
Peripheral capillary oxygen saturation measurement was 
done with a pulse oximeter. After the subjects sat for 

30 min, oxygen saturation was measured from the hand, 
and the pulse source of  pulse oximetry was placed on the 
fingertip of  the hand.

RESULTS

The present study was conducted to study the effect of  
cigarette smoking on the coagulation profile, hematological 
parameters, and peripheral capillary oxygen saturation of  
healthy blood donors.

The age distribution of  smoker and non-smoker donors 
has been shown in the following two figures through pie 
chart (Figures 1 and 2).

The mean value of  Hb, TLC, RBC, HCT, MCHC, and 
RDW was higher in smokers who were donors compared 
to non-smoker donors (Table 1 and Figures 3-7).

The mean value of  PT, APTT, and INR was higher in 
smokers who were donors compared to non-smoker 
donors (Figures 8-10).

The mean value of  SpO2 was higher in smokers who were 
donors compared to non-smoker donors (Table 2).

Significant P-value was observed in the case of  TLC 

Table 4: Significance of hematological parameters by Mann–Whitney U test of smokers and 
non‑smokers
Attributes Type of College n Mean Rank Sum of Ranks Mann‑Whitney U Asymptotic 

significance (2‑tailed)
Hb (g/dL) Smoker 150 224.23 33635.00 190.000 0.000

Non‑smoker 150 76.77 11515.00
Total 300

MCV (fL) Smoker 150 151.43 22714.00 11111.000 0.853
Non‑smoker 150 149.57 22436.00
Total 300

MCHC (g/dL) Smoker 150 141.30 21195.00 9870.000 0.066
Non‑smoker 150 159.70 23955.00
Total 300

RDW (%) Smoker 150 207.22 31082.50 2742.500 0.000
Non‑smoker 150 93.78 14067.50
Total 300

PLT (103/µL) Smoker 150 151.28 22692.50 11132.500 0.876
Non‑smoker 150 149.72 22457.50
Total 300

PT (s) Smoker 150 216.22 32433.00 1392.000 0.000
Non‑smoker 150 84.78 12717.00
Total 300

INR Smoker 150 215.70 32355.00 1470.000 0.000
Non‑smoker 150 85.30 12795.00
Total 300

SpO2 (%) Smoker 150 142.20 21330.50 10005.500 0.084
Non‑smoker 150 158.80 23819.50
Total 300

Hb: Hemoglobin, MCV: Mean corpuscular volume, MCHC: Mean corpuscular hemoglobin concentration, RDW: Red cell distribution width, PLT: Platelet, PT: Prothrombin time, 
INR: International normalized ratio
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(0.001), RBC (0.002), HCT (0.004), MCH (0.022), and 
APTT (0.001), as P<0.05. Therefore, we can conclude, 
that for these attributes, smokers and non-smokers show 
a significant difference (Table 3).

Significant P-value was observed in the case of  Hb (g/dL) 
(0.001), RDW (%) (0.003), PT (s) (0.001), and INR (0.002), 

as P<0.05. Therefore, we can conclude that for these 
attributes, smokers and non-smokers show a significant 
difference (Table 4).

DISCUSSION

Cigarette smoking has been related to induce various 
morphological and biochemical problems in individuals. In 
our study, we investigated the effect of  smoking by analyzing 
the hematological profile, coagulation profile, and peripheral 
capillary oxygen saturation of  healthy blood donors. In our 
study, RBC count showed a significant increase in smokers 
who were donors as compared to non-smoker donors (5.07 
× 103/μL among smokers vs. 4.17 × 103/μL among non-
smokers). The findings of  our study were consistent with Asif  
et al.,34 who conducted a similar study on 142 male subjects, 
comparing the effect of  cigarette smoking on hematological 
parameters in male smokers and non-smokers where the 
RBC count showed a significant increase in smokers when 
compared with non-smokers (5.3 × 103/μL vs. 5.06 × 103/
μL). Khan et al.,35 in a cross-sectional study, investigated the 
effect of  smoking on RBC count, hemoglobin concentration, 
and red cell indices in 100 age-matched male donors 
(50 smokers and 50 non-smokers). They found that the 
RBC count (5.40 × 106/μL among smokers vs. 5.09 × 106/
μL among non-smokers); showed a significant increase in 
the group of  smokers than that of  non-smokers. Both of  
these studies depicted data similar to ours. Contrary to our 
results, Okafor and Okoroiwu,36 in their study on the effects 
of  cigarette smoking on hematological parameters of  male 
cigarette smokers stated that the RBC count of  smokers and 
non-smokers (5.20 × 106/μL vs. 4.99 × 106/μL) did not show 
any significant difference (Table 5).

It has been noted that increased blood viscosity and clotting 
in smokers have been associated with increased levels of  
RBC. Increased RBC mass slows down the blood velocity 
increases the risk of  clotting intravascularly and increases 

Table 6: Effect of smoking on coagulation profile in contemporary study from various countries and its 
comparison with the present study
S. No. Author (year), Place Sample size Mean PT (s) Mean APTT (s) Mean INR

S NS S NS S NS
1. Almarshad and Hassan22 (2014), Saudi Arabia 321

(S=195, NS=126)
13.53 14.05 31.68 31.20 1.14 1.37

2. Soronnadi et al. 23 (2015), South‑East Nigeria 200
(S=100, NS=100)

9.8 12.7 27.0 33.04 NA NA

3. Sivagangailakshmi and Rajkumar1 (2017), 
Tamil Nadu, India

100
(S=50, NS=50)

23.81 18.67 45.62 39.53 NA NA

4. Elkhalifa40 (2018), Sudan 200
(S=100, NS=100)

12.9 13.7 30.5 37.9 0.95 1.01

5. Present study, (2020), Lucknow, India 300
(S=150, NS=150)

12.10 10.65 27.2 25.13 1.06 0.93

PT: Prothrombin time, APTT: Activated partial thromboplastin time, INR: International normalized ratio

10.00%

58.00%

22.67%

8.00%
1.33%

Less than equal to 20
21-30
31-40
41-50
51-60

Figure 1: Pie- chart showing distribution of age of donors with history 
of smoking

11.33%

54.67%

21.33%

11.33%
1.33%

Less than equal to 20

21-30

31-40

41-50

51-60

Figure 2: Pie- chart showing distribution of age of non-smoker donors
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coronary vascular resistance along with decreased coronary 
blood flow and predisposes to thrombosis.

The Hb values recorded in our study were significantly high 
in smokers 16.13  g/dL as compared with non-smokers 
13.56 g/dL. This finding is in consonance with previous 
findings of  a few other studies. Asif  et al.34 also found 
in their study that Hb values were significantly higher 
in smokers 16.01  g/dL as compared with non-smokers 
14.71  g/dL. Our study is also comparable with Khan 
et al.,35 which demonstrated that mean hemoglobin level 
(16.11 g/dL smokers vs. 14.57 g/dL non-smokers) showed 
a significant increase in smokers than non-smokers. Okafor 
and Okoroiwu,36 also found that tobacco cigarette smokers 
had significantly raised Hb values (15.30 g/dL smokers vs. 
13.88 g/dL non-smokers) in smokers (Table 5).

The elevated Hb level is a compensatory reaction to carbon 
monoxide exposure. This inhaled carbon monoxide from 
cigarette smoke has a higher affinity for hemoglobin in 

Figure 4: Mean of smokers (8.8043) and non-smokers (6.6300) for total 
leukocyte count (TLC), TLC is higher in the case of smokers

Figure  5: Mean of smokers (45.03) and non-smokers (37.05) for 
hematocrit count is higher in the case of smokers

Figure 3: Mean of smokers (16.12 g/dL) and non-smokers (13.5 g/dL) in 
case of hemoglobin (Hb) smokers have a higher Hb than non-smokers

Figure 6: Mean of smokers (15.2) and non-smokers (13.6) in case of 
red cell distribution width (RDW), smokers have a higher RDW than 
non-smokers

Figure 7: Mean of smokers (5.07) and non-smokers (4.17) for red blood 
cell (RBC), RBC count is higher in case of smokers
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comparison to oxygen. It displaces oxygen from hemoglobin in 
RBCs to produce carboxy-hemoglobin which leads to reduced 
release of  oxygen in tissues creating hypoxia in chronic form.37

We also found significantly higher mean HCT 45.03% 
among smokers than non-smokers 37.05%. Higher 
values of  HCT in smokers, in relation to non-smokers 
were confirmed by other studies as well. Asif  et al.34 also 
concluded that smokers had significantly higher mean 
HCT 49.67% than non-smokers 45.34%. Another study 
by Khan et al.35 found that values of  HCT (48% smoker 
vs. non-smokers 44.28%) show a significant increase in the 
same age group of  smokers compared with non-smokers. 
While Okafor and Okoroiwu36 found mean HCT (44.53% 
smokers vs. non-smokers 44.55%) which did not show 
any significant difference contrary to our study (Table 5).

In this study, the red cell indices which included MCH, 
MCV, MCHC, and RDW were analyzed. We found that 
the value of  mean MCH was 32.99 (pg) in smokers as 
compared to non-smokers 32.01 (pg) and was found to 
be significant. The mean value of  MCV in our study was 
89.38 (fl) in smokers as compared to non-smokers 89.62 
(fl) which was found to be insignificant. The mean value 
of  MCHC came out to be 35.90 (g/dL) in smokers as 
compared to non-smokers 36.88 (g/dL) which was found 
to be insignificant. The mean RDW value in our study 
was 15.26% in smokers in comparison with non-smokers 
13.65% and was found to be significant (Table 5).

Asif  et al.34 found that the mean MCHC 31.50 (g/dL) was 
significantly low in smokers compared with non-smokers 
32.56 (g/dL) and MCV – 90.26 (fl), MCH 28.19 (pg), and 
RDW 13.28% in smoker did not show any significant 
difference as compared with non-smokers MCV – 88.61 
(fl), MCH 28.84 (pg), and RDW 12.83%. Khan et al.35 found 
that the values of  MCH (30 pg – smoker and 28.87 pg – 
non-smoker) exhibited a significant increase in smokers as 
compared to non-smokers of  the same age groups. While 
the increase in values of  MCV (88.93fL smoker vs. non-
smokers 87.18 fL) and MCHC (33.57 g/dL vs. smokers and 
33.83 g/dL non-smokers) is found less marked and non-
significant. Likewise, Okafor and Okoroiwu,36 found that 
tobacco cigarette smokers had significantly higher values 
of  MCH (29.52 pg among smokers and 28.16 pg among 
non-smokers) and MCHC (33.91 g/dL among smokers 
and 31.83 g/dL among non-smokers).

In our study, the mean TLC value was observed to be 
8.80 × 103/µL in smokers compared to non-smokers 
6.63 × 103/µL which was statistically significant. Higher 
values of  TLC in smokers, in relation to non-smokers, 
were confirmed by other studies as well. Sandhya et al.38 
analyzed the impact of  chronic cigarette smoking on PLT 

Figure  8: Mean of smokers (12.10 s) and non-smokers (10.65 s) 
in case of prothrombin time (PT), smokers have a higher PT than 
non-smokers

Figure 9: Mean of smokers (27.02 s) and non-smokers (25.13 s) for 
activated partial thromboplastin time (APTT), APTT count is higher in 
the case of smokers

Figure 10: Mean of smokers (1.06 s) and non-smokers (0.93 s) for 
international normalized ratio (INR), INR is higher in the case of 
smokers
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aggregation and coagulation profile in apparently 60 healthy 
non-smoker males and compared them with 60 smokers. 
A highly significant difference was found in TLC (8.3 × 
103/µL smoker vs. non-smokers 6.4 × 103/µL), thereby 
concluding that chronic smokers should be investigated 
for hemostatic dysfunctions.

TLC is the most useful, simple, and inexpensive biomarker 
for endothelial damage. We found that regular smokers had 
significantly higher TLC in comparison with non-smokers. 
Leukocytosis may be a marker of  smoking-induced tissue 
damage. This high count can promote cardiac diseases 
through different mechanisms that cause inflammation, 
block the microvasculature, induce a hypercoagulable state, 
and promote infarct expansion.

The PLT count in this study was 228.19 × 103/µL for 
smokers and 230.61 × 103/µL for non-smokers which 
was statistically insignificant. There are only few studies 
addressing the effect of  smoking on PLTs. A similar result 
was shown by Bilto,39 who conducted a study on the effects 
of  cigarette smoking on blood rheology and biochemistry. 
Among 606 subjects comprising 302 smokers and 304 
control non-smokers were taken. There was no difference 
between smokers 242.74 × 103/µL and non-smokers 
245.74 × 103/µL in regard to PLT count. Another study 
performed by Sandhya et al.38 demonstrated a significant 
difference in PLT count (455 × 103/µL -smoker vs. non-
smokers 480 × 103/µL) concluding that chronic smokers 
must be investigated for dysfunction in hemostasis.

We also investigated the effect of  smoking on coagulation 
profile. The mean value of  PT showed a significant increase 
in smoker donors 12.10 s than non-smoker donors 10.65 s. 
Few other studies are consistent with our study with slight 
variations of  change in some parameters. Sivagangailakshmi 
and Rajkumar,1 performed a case–control study on the effects 
of  cigarette smoking on coagulation profile. Fifty smokers 
(subjects) and 50 non-smokers (controls) aged 20–50 were 
included in the study. Coagulation profile markers such as 
PT and APTT were estimated. The mean value of  PT in 
smokers was 23.81 s in comparison with non-smokers 18.67 
s and the mean value of  APTT in smokers was 45.62 s in 
comparison with non-smokers 39.53 s and significantly 
prolonged in smokers compared to non-smokers; it was 
concluded that cigarette smoking alters PT and APTT values. 
While Elkhalifa40 conducted a case–control study on the 
effects of  cigarette smoking on coagulation screening tests 
and PLT counts in a Sudanese male adult population. One 
hundred adult cigarette smokers were selected and another 
100 non-smokers were selected as healthy controls. The mean 
PT was significantly lower in smokers (12.9 s) compared with 
non-smokers (13.7 s). Cigarette smokers tend to have lower 
PT values, compared to non-smokers (Table 6).

We also investigated APTT which showed a significant 
increase in smokers 27.02 s than non-smokers 25.13 s. 
Sivagangailakshmi and Rajkumar,1 found that the mean 
value of  APTT in smokers was 45.62 s in comparison with 
non-smokers 39.53 s and was significantly prolonged in 
smokers compared to non-smokers. While Elkhalifa40 in 
their study found that APTT had no significant variation 
in smokers (30.5 s) and non-smokers (37.9 s) (Table 6).

We also investigated the mean INR of  smokers 1.06 
smokers compared to non-smokers 0.93 which was 
statistically significant. Almarshad and Hassan22 found 
that smoking alters some hematology parameters leading 
to significant deterioration in blood flow properties 
and decreased INR. The mean INR of  smokers was 
1.14 compared with non-smoker 1.37. In another study 
conducted by Elkhalifa,40 the results showed that the 
mean INR was significantly lower in smokers (0.95  vs. 
1.01) Cigarette smokers tend to have shorter INR values, 
compared to non-smokers. Therefore, smoking might be 
associated with bleeding disorders (Table 6).

We also analyzed the peripheral capillary oxygen saturation 
by measuring the SpO2. The mean value of  smokers was 
96.97% compared to non-smokers 97.16%. Jeon et al.,24 
studied the effect of  smoking cigarettes on SpO2. Thirty-
eight non-smokers and 29 smokers were included in the 
study. The mean SpO2 of  the non-smoking group was 96% 
in the pre-test and 97% in the post-test, that is, both groups 
did not show significant differences. This finding is similar 
to our study. Özdal et al.26 studied the effect of  smoking on 
oxygen saturation. A total of  406 individuals who were healthy 
smokers (n=189) and non-smokers (n=217) were included in 
this study. Pulse oximetry was utilized for the determination 
of  SpO2. Non-smokers had significantly higher SpO2 than 
smokers. SpO2 values of  smokers were 97.28%, whereas the 
percentage of  SpO2 values of  non-smokers was 97.92%. 
Statistical analysis between smokers and non-smokers showed 
a significance level in favor of  non-smokers in terms of  SpO2.

Limitations of the study
Oxygen saturation has been decreased in many studies but 
in our study we didn’t get any significant difference.

CONCLUSION

Cigarette smoking has adverse effects on hematological 
parameters (RBC count, Hb, HCT, MCH, RDW, and TLC) 
and coagulation profiles (PT, APTT, and INR). In our result 
RBC, Hb, HCT, MCH, and RDW are significantly high in 
smokers all of  which contribute to WBV, indicating higher 
blood viscosity in smokers. This is a marker for adverse 
blood rheology and thrombosis in smokers.
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It has been seen that increases in RBC levels are associated 
with increased viscosity of  blood and clotting in cigarette 
smokers. The elevated Hb level is a compensatory reaction 
to carbon monoxide exposure. The carbon monoxide from 
smoke has an increased affinity for Hb as compared with 
oxygen. It displaces oxygen from Hb in erythrocytes and forms 
carboxyhemoglobin. This carboxyhemoglobin decreases the 
release of  oxygen to tissues and causes hypoxia in chronic form.

Increased levels of  hematocrit have been observed in 
smokers. This increase is due to compensation for exposure 
to carbon monoxide. An increase in hematocrit is observed 
in smokers which may lead to a hypercoagulable state as 
can be seen from INR which directly affects the cardiac 
health. The increase in MCH and RDW could be due to 
the inhaled carbon monoxide gas (CO), which is one of  
the inhaled components of  cigarette smoke.

TLC is a very useful, affordable, and simple biomarker for 
damage and inflammation in endothelium. We found that 
smokers had significantly higher TLC when compared 
to non-smokers. A high count can cause cardiac diseases 
through various mechanisms that cause inflammation, 
block the microvasculature, lead to a hypercoagulable state, 
and promote the expansion of  infarct.

Oxidative stress caused by cigarettes alters the functions 
of  the liver which alters the production of  coagulation 
factors. This might cause prolongation of  PT and APTT.

Our study also analyzed the effects of  smoking on SpO2. 
Although there was no significant difference in SpO2 among 
smokers and non-smokers in our study, we strongly recommend 
that further studies be done on the oxygen saturation of  blood 
donors which might put light on this very important factor 
regarding the quality assessment of  the donated blood.
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