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ABSTRACT

OBJECTIVE: The aim of this study was to compare the Neutrophil to Lymphocyte ratio (NLR), Platelet to Lym-
phocyte ratio (PLR) and Mean Platelet Volume to Platelet (MPV/PIt) ratio of smokers and non-smokers.
METHODS: Two hundred smokers and two hundred non-smoking healthy volunteers were enrolled in this
study. Sociodemographic data and hematologic parameters of all patients were recorded. NLR, PLR and MPV/
Plt ratios were calculated.

RESULTS: The mean age of the case group was 35.88 + 10.56 and the mean age of the control group was
38.97 + 10.56. 80 % (n = 160) of the smokers were male and 20 % (n = 40) were female. 27.5 % (n = 55) of
the control group were male and 72.5 % (n = 145) were female. The smoker group had higher NLR and MPV/
Plt ratio (p < 0.05). PLR was significantly higher for the non-smoker group (p < 0.05).

CONCLUSION: As a result of our study, an increase in the NLR which is used as a systemic inflammatory
marker, a decrease in the PLR and an increase in the MPV/PIt ratio which indicates thromboembolism risk were
found for the smoker group (Tab. 3, Ref. 32). Text in PDF www.elis.sk.
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Introduction

Smoking has been proven to increase systemic inflammation
in previous studies using different biomarkers (1, 2). The neutro-
phil lymphocyte ratio (NLR) is calculated using neutrophil and
lymphocyte numbers on a whole-blood test and now it is a popular
indicator. NLR is considered to be an indicator of subclinical in-
flammation (3). Also recent studies have reported that high NLR is
associated with increased cardiovascular risk and it is also related
to increased mortality in some malignancies (4-6). The mean plate-
let volume (MPV) and platelet lymphocyte ratio (PLR) that are
indicators of the increased platelet activation have been associated
with the onset and progression of atherosclerosis (7).

Despite of the fact that its cause and mechanisms are not clearly
known, acute smoking causes increase in leukocyte, eosinophil
and platelet counts in peripheral blood. It has been reported that
blood test results return to normal range after 5 years of cessation
(8). Various studies have shown that white cell counts, differen-
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tial leukocyte percentages and thrombocyte activity markers are
impaired due to smoking (9, 10).

Recently, several studies have been conducted on NLR and
PLR, which are used as systemic inflammatory markers and are
used to monitor prognosis, morbidity and mortality of many dis-
eases (11, 12). Although there are many studies exploring the ef-
fects of smoking on hemogram parameters, there is limited number
of studies carried out to find out the effects of smoking on NLR,
PLR, MPV/Platelet (MPV/PIt) ratios.

A complete blood count test can easily be performed in all
cheap laboratories. NLR, PLR, MPV/PIt ratio and other whole-
blood counts can be evaluated by clinicians using a method which
is quick and cheap.

The aim of our study was to investigate the effects of smok-
ing, the amount of cigarettes smoked and smoking duration on the
following values: NLR, TLR and MPV / Plt ratios.

Material and methods

This prospective study was approved by the Ethics Committee
of the Department of Medicine of Necmettin Erbakan University
by decision no. 492 dated 4 November 2015. The patients who
applied to the Family Medicine Clinics of Konya Training and
Research Hospital, Health Sciences University, for smoking ces-
sation and the control group were all informed about the study.
The participants had to sign an approval form which is prepared
according to the World Medical Association Declaration of Hel-
sinki. Participants were asked to fill out a questionnaire. The
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Tab. 1. Socio-demographic characteristics of the participants.

Smoker Non-Smoker
(n = 200) (n = 200) p
n % n %
Male 160 80 55 27.5
Gender Female 40 20 145 72.5 0.001
. Married 151 75.5 162 81
Marital Status Single 49 245 38 19 0.182
Housewife 24 12 64 32
Civil Servant 18 9 21 10.5
Occupation Retired 7 3.5 15 7.5 0.001
Worker 57 28.5 4 2
Others 94 47 96 48
. Middle School or Less 113 56.5 53 26.5
Education High School or More 87 435 147 73.5 0.001
questionnaire was read audibly for the illiterate participants and  Results

marked by the researcher. Those who left unanswered questions
on the questionnaire were excluded from the study.

The study was conducted with people between the ages of
18 and 65 who agreed to participate. The case group consisted of
smokers who smoked at least 5 pack years and the control group
consisted of the participants who have never smoked. Since in-
flammation and hematological parameters could be affected, the
patients with anemia, leukocytosis, leukopenia, obesity (BMI >
30), pregnancy, alcohol consumption, malignancy, drug use his-
tory (aspirin, clopidogrel, steroid), blood transfusion in the last 3
months, upper respiratory tract infection, inflammation and hema-
tological parameters of patients with chronic illnesses (diabetes
mellitus, systemic or pulmonary hypertension, hypothyroidism,
hyperthyroidism, renal failure, idiopathic thrombocytopenic pur-
pura, chronic obstructive pulmonary disease, asthma, hyperlipid-
emia, coronary artery disease, heart failure, chronic liver disease)
were excluded from this study.

Analysis of laboratory investigations

Venous blood samples were taken in a purple capped tube
containing ethylenediaminetetraacetic acid (EDTA) from the par-
ticipants. For full blood count; 0.5-2 ml of blood was sampled
in a Sysmex XT 2000i (Roche Diagnostics GmbH, Mannheim,
Germany).

Statistical analysis

SPSS 22.0 package program was used to enter the collected
data and to analyze them. Descriptive statistics of the categorical
data were shown using frequency and percentage values while the
statistics of the numerical data were shown using mean and stan-
dard deviation. Kolmogorov—Smirnov and Shapiro Wilk tests’ dis-
tribution charts were used to evaluate whether the numerical data
conform to the normal distribution. T test was utilized to analyze
the continuous data which conform to the normal distribution. For
the data which do not conform to the normal distribution, Mann—
Whitney U analysis method was used to compare two groups while
Kruskal-Wallis analysis method was used for multiple groups. For
statistical significance, p < 0.05 value was chosen.

200 smokers were included in the case group while 200 non-
smokers were selected as the control group. The socio-demograph-
ic characteristics of the participants are given in Table 1. Age (p =
0.011), WBC (p =0.001), RBC (p =0.001) (p =0.001), Het (p =
0.001), MPV (p =0.001), Lymphocyte (p = 0.006), Eosinophil (p
=0.001), Neutrophil (p = 0.001), RDW (p = 0.001) values were
found to be significantly higher for the smokers yet Plt (p =0.013)
was significantly lower for them. There was no significant differ-
ence between MCV and BMI values between the two groups (p
=0.348) (Tab. 2).

NLR (p=0,031) and MPV/PIt (p=0.001) ratios were found to
be significantly higher for the smoker group but PLR (p =0.001)
value was significantly lower for them (Tab. 3).

Tab. 2. Data comparison for the control and case groups.

Smokers Non-Smokers
(n=200) (n=200) P
Mean+Std Mean£Std

Age 35.88+0.47 38.98+0.84 0.011
BMI 24.24+0.25 24.05+0.20 0.875
WBC(/mm?) 8.04+1.75 7.02+1.73 0.001
RBC (K/ul) 5.27+0.51 4.77+0.42 0.001
Hb (g/dl) 15.48+1.47 13.60+1.28 0.001
Het (%) 45.2543.58 40.77+3.28 0.001
MCV (fl) 86.09+6.07 85.82+5.48 0.348
Plt (K/ul) 243.86+60.03 258.92+62.54 0.013
MPV (1) 10.54+0.85 9.69+1.43 0.001
Lymphocyte (/mm?) 2.46+0.63 2.34+0.73 0.006
Eosinophil (/mm?) 0.18+0.12 0.15+0.14 0.001
Neutrophil (/mm?) 4.72+1.43 4.05£1.26 0.001
RDW (%) 14.06+1.52 13.54+1.23 0.001

Tab. 3. Comparison of NLR, PLR and MPV/PIt Ratios for Control
and Case Groups.

Smokers (n=200)

Non-Smokers (n=200) p

Mean=+Std Mean=£Std
NLR 2.10+1.42 1.87+0.83 0.031
PLR 109.76+90.77 118.66+40.20 0.001
MPV/PIt Ratio 0.04+0.01 0.03+0.012 0.001
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The smoker group was divided into two groups: the first group
consisted of participants who had smoked less than 20 pack-years
and the second group consisted of participants who had smoked
more than 20 pack-years. No statistically significant difference
between the two groups was found for the following values, NLR
(p=10.090), PLR (p = 0.250), MPV/Plt ratio (p = 0.390).

The smoker group was divided into three groups according to
the number of cigarettes smoked per day: 1-10 per/day, 11-20 per/
day and more than 20 per/day. No statistically significant differ-
ence between the three groups was found for the following values,
NLR (p = 0.422), PLR (p = 0.524), MPV/Plt ratio (p = 0.067).

Discussion

Smoking is recognized as a high risk factor for cardiovascular
diseases, hypertension, inflammation, stroke, coagulopathy and re-
spiratory diseases (13). Moreover, some studies have reported that
smoking accelerates cancer formation in various organs such as
lung, pancreas, kidney and liver (14, 15). The effects of smoking
on the hematopoietic system have been shown in several studies
(16, 17). However, there are few studies carried out to evaluate the
effect of smoking on NLR, PLR and MPV / Plt ratios.

Recently, NLR and PLR values have been associated with
malignancies, diabetes mellitus, Chronic Obstructive Pulmonary
Disease (COPD), systemic inflammatory response in rheumatic
diseases (4). Those values also correlate with prognosis, morbidity
and mortality in many diseases (cardiovascular disease, pulmo-
nary, infections, endocrine disorders and some cancers) (5, 6, 18).

Increased number of neutrophils at high NLR levels depends
on increased inflammation, low lymphocyte counts depend on
general health impairment, increased cortisol levels due to physi-
ological stress, and increased apoptosis (19). Kizilarslanoglu et
al (20) investigated whether COPD can be predicted in geriatric
patients using NLR in a study that included 507 patients. Accord-
ing to the results of this study, NLR values of geriatric patients
with COPD were found to be high and this new marker could be
an independent risk factor for COPD in geriatric patients. The ret-
rospective study carried out by Tulgar et al (21) showed that the
NLR of smokers was significantly higher. Similarly, in our study,
NLR was found significantly higher in smokers. Aydin et al (22)
carried out a study in 71.897 patients and reported that NLR value
increases until the 20s then it remains stable but it rises again af-
ter age 60. In this study, the mean age of the non-smoker group
(38.98 + 0.84) was found to be statistically higher than the mean
age of the smoker group (35.88 + 0.47). It can be said that since
the mean age of participants is in the range of 3540, age does
not affect the NLR value.

Similar to NLR, PLR, which is also an indicator of inflam-
mation, is a routine part of a blood test results without additional
cost (23). Thrombocytosis and lymphopenia have been associated
with systemic inflammatory response and PLR has begun to be
used as a new marker to combine both hematological indicators
(24). Active thrombocytes cause inflammatory mediator release
from endothelial cells and leukocytes and increase monocyte ad-
hesion and transmigration which leads to a stronger inflamma-
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tory response. Kim et al (25) reported that PLR could be used as
a mortality predictor in cardiac, pulmonary and some oncologi-
cal diseases. A retrospective study carried out by Tulgar et al (21)
found smokers’ PLR to be lower but no statistically significant
difference was observed. In our study, the PLR values of smok-
ers were statistically significantly lower. The reason for the lower
values of PLR in the smoker group was that the number of platelet
counts was low in smokers.

Chronic smoking is an important but changeable risk factor
for cardiovascular diseases (26). Smoking accelerates atheroscle-
rosis; it also causes endothelial dysfunction and hemostatic dis-
orders (27). Mean platelet volume (MPV) is a potential marker
of platelet activation (28). MPV levels are elevated in thrombo-
embolic diseases (29). In the case of venous thromboembolism,
large platelets in bone marrow are released and thrombopoiesis is
induced via inflammatory cytokines such as IL-1, IL-6 and TNF
alpha. Thromboxane A2, platelet factor 4, thromboglobulin, ad-
enosine triphosphate, and many other substances are released from
large thrombocytes (30).

Ozoguz et al (31) investigated the MPV / Plt ratio which tends
to coagulate in a study of 85 Behcet’s patients and 40 healthy vol-
unteers. Patients with deep vein thrombosis (DVT) history were
reported to have significantly higher rates of MPV and MPV / Plt.
Braekkan et al (32) conducted a prospective, population-based
study of 25.923 adults; they investigated the effect of platelet
count and MPV on DVT. They reported that there was a significant
negative correlation between MPV and platelet count; also that
increased MPV caused increased DVT risk. In our study, MPV
and MPV / Plt ratio were significantly higher in smokers whereas
platelet count was significantly lower. These findings support the
increased risk of DVT in smokers.

Conclusions

In this study, we identified an increase in the NLR which is used
as a systemic inflammatory marker, a decrease in the PLR and an
increase in the MPV/Plt ratio which indicates thromboembolism
risk found in the smoker group. Smoking may contribute to the
onset and progression of many physiologic-pathological processes
in healthy or clinically asymptomatic smokers.
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