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Introduction

Serum High Sensitive C - reactive protein in Male Smokers of
Bangladesh

Shamima Jahan1, Qazi Shamima Akhter2

Abstract
Background: Smoking may cause systemic inflammation, and high level of serum high sensitive C-
reactive protein may be found in smoker as an indicator of inflammation. Objective: To assess the
serum high sensitive C - reactive protein level in male smokers of Bangladesh. Methods:  The present
cross sectional study was carried out in the Department of Physiology, Dhaka Medical College, Dhaka
between July 2013 and June 2014. Hundred apparently healthy male regular cigarette smokers aged 20
to 40 years who smokes at least 5 sticks of cigarette per day for the last 5 years were included as study
group. They were further divided in to 5-10 years, 11-15 years, 16-20 years and 1-10 cigarette sticks, 11-
20 cigarette sticks, more than 20 cigarette sticks/day depending on the duration of smoking and also
according to consumption of number of sticks/day respectively. Age matched 100 apparently healthy
male nonsmokers were included for control.  To assess their inflammatory status, serum hs-CRP level
was estimated by particles enhanced immunonephelometry using BN Systems in the Department of
Microbiology & Immunology, Bangabandhu Sheikh Mujib Medical University (BSMMU), Dhaka. In
addition, BMI and blood pressure were measured by standard method to observe their association
with smoking.  Results: The mean serum hs-CRP level was significantly higher in male smokers than
that of non smokers which was progressively increased with duration of smoking and number of
cigarette sticks consumed per day. Again, mean BMI was significantly lower and diastolic blood
pressure was significantly higher in male smokers than those of non smokers. Conclusion:  The result
of this study can be concluded that serum hs-CRP level progressively increases with duration of
smoking and number of cigarette sticks consumed per day in male smokers.
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components are nicotine, tar, carbon monoxide
and certain other poisonous substances like
hydrogen cyanide, nitrogen oxide and ammonia
etc4 .

Nicotine is a natural alkaloid which is obtained
from the dried leaves and stems of tobacco plants.
It is considered as the main component of
cigarette which causes addiction5. About 6 to 18
mg of nicotine is present per gram of cigarette.
At the time of smoking, from each cigarette aboutReceived April 2011; Accepted November 2011

Smoking is the inhalation of the smoke of
burned tobacco that may occur
occasionally or habitually as a conse-

quence of a physical addiction to nicotine1.A
person, who smoked at least 100 cigarettes in his
entire life is known as current smoker2.

More than 4000 compounds have been identified
in tobacco smoke3. Among them, major
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1.6 mg of nicotine is delivered to air, which is
very dangerous for passive smokers6.

Prevalence of smoker in the world is increasing
day by day. According to WHO, current
prevalence of smoker in the world is about 22.20%
and in Bangladesh current prevalence of smoker
is about 23% 7.

Smoking accelerates atherosclerosis in different
arteries8. It is well known that , active smoking
causes  micro vascular complications, acute
myocardial infarction, stroke, a range of cancers
and sudden death9. Passive smokers may also
suffer from these diseases 10.

Serum hs-CRP, the main acute phase protein, is a
sensitive marker for systemic inflammation in
humans. It is produced mainly by the liver and to
some extent by the adipose tissue in response to
proinflammatory cytokine induced by
inflammatory stimuli. Among apparently healthy
men and women, the currently recommended
serum hs-CRP cut-off points are <1.0 mg/L for
low risk, 1–3 mg/L for average risk and >3.0 mg/L
for high risk of future CVD11. Cigarette smoking
is a classical and a major risk factor for
development of inflammatory condition which
can be assessed by serum high sensitive C-
reactive protein (hs-CRP) level12.

Low grade inflammation indicated by the serum
hs-CRP level, which may act as risk factor to
develop future atherosclerosis 13.

On the contrary some authors found no change
of hs-CRP level in smokers 14,15.

Several studies have done abroad to observe
the association of hs-CRP level with smoking
but the relationships are still debatable.  However
little is known regarding this topic in our country.

Therefore, this study was carried out to assess
the serum hs-CRP level in Bangladeshi male
smokers.

Methods
The present cross sectional study was carried
out in the Department of Physiology, Dhaka

Medical College, Dhaka between July 2013 and
June 2014. Protocol of this study was approved
by Ethical Review Committee of Dhaka Medical
College, Dhaka. For this study, hundred
apparently healthy male cigarette smokers aged
20-40 years who smokes at least 5 sticks of
cigarette per day for the last 5 years were included
as study group. They were further divided in to
5-10 years, 11-15 years, 16-20 years and 1-10
cigarette sticks, 11-20 cigarette sticks, more than
20 cigarette sticks/day depending on the
duration of smoking and also according to
consumption of number of sticks/day
respectively. For comparison, age matched
another hundred apparently healthy male non-
smokers were included as controls. All of the
subjects were selected by personal contact from
different areas of Dhaka city by simple random
sampling. After selection of the subjects, the
nature, purpose and benefit and risks of the study
were explained in details.  They were encouraged
for voluntary participation. They were also
allowed to withdraw from the study whenever
they like. Informed written consent was taken
from the participants. Before taking blood,
detailed family and medical history were taken
and recorded in a prefixed questionnaire. To
assess their inflammatory changes serum hs-CRP
level was estimated by particles enhanced
immunonephelometry using BN Systems16 in the
Department of Microbiology & Immunology,
BSMMU, Dhaka. In addition, BMI and blood
pressure were measured by standard method to
observe their association with smoking.
Moreover inflammatory changes of the smokers
of this study were categorized by low (<1 mg/L),
moderate (1-3 mg/L) and high (>3 mg/L) risks
according to their cutoff value 17. For statistical
analysis unpaired Student’s ‘t’ test was performed
by using SPSS version 17.

Results
The baseline characteristics of non smokers and
smokers are present in Table I. The mean value
of BMI was significantly (p < 0.001) lower and
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diastolic blood pressure was significantly (p <
0.001) higher in all smokers than those of non
smokers.

In the present study, the mean serum hs-CRP
level was significantly (p < 0.001) higher in
smokers than that of non smokers (Figure 1).
Moreover in this study, among the 100 study
subjects, serum hs-CRP level was found < 1mg/L
in 3.0%, 1-3 mg/L in 15.0% and > 3 mg/L in 82.0%
subjects (Figure-2). Again, serum hs-CRP level
was gradually increased with duration of
smoking and number of cigarette sticks per day
(Table-II, III).

Table I : Baseline characteristics in smokers and
nonsmokers (n=200 )

Parameters Non smoker Smoker
(n=100) (n=100)

Age (years) 34.96±4.74 33.64±6.07
(21-40) (20-40)

BMI (Kg/m2) 23.12±2.26 19.18±3.367*

(18.19-32.00) (12.90-33.50)
SBP (mm Hg) 110.65±7.02 110.85±9.536

(100-125) (90-170)
DBP (mm Hg) 65.95±6.34 69.55±8.11*

(60-80) (60-85)

Results are expressed as Mean±SD. Figures in parentheses
indicate range. Data are analyzed by unpaired t test.
SBP= Systolic blood pressure DBP= Diastolic blood
pressure, BMI=Body mass index.*p < 0.001

Table II: Serum high sensitive C-reactive protein (hs-
CRP) level in smokers of different duration (n=100)

Duration (Year) hs-CRP(mg/L)
5-10 4.65±2.27
(n=35) (1-8.12)
11-15 5.84±2.19
(n=56) (1-10.0)
16-20 7.96±2.18
(n=6) (4-10.0)

Data were expressed as Mean±SD. Figures in
parentheses indicate ranges.
n = total number of subjects

Table III: Serum high sensitive C-reactive protein
(hs-CRP) level in smokers according to the
number of cigarette sticks/day (n=100)

Number of cigarette hs-CRP(mg/L)
sticks/ day

1-10 4.84±2.39
(n=37) (1-10.0)
11-20 6.01±2.28
(n=62) (1-10.0)
>21 7.00±0.00
(n=1) (7.0)

Data were expressed as Mean±SD. Figures in
parentheses indicate ranges.
n  = total number of subjects

Figure 1: Mean Serum hs-CRP level in both
groups (n=200)
 n = total number of subjects

Figure 2: Frequency % by serum hs-CRP level
for risk stratification in smokers (n=100)
 n = total number of subjects
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Discussion
In the present study, the mean serum hs-CRP
level was higher in smoker than that of non
smokers. Moreover, a significant positive
correlation of hs-CRP with the duration and
number of cigarette sticks per day were also
found in this group of population. Almost similar
findings were reported by the various
investigators from different countries18.
Moreover, most of the smokers (82%) of this
study were at high risk,   15% were at moderate
risk and remaining 3% were at low risk for the
development of atherosclerosis. Almost similar
observations were made by other researchers19.

Cigarette smoking is a classical and a major risk
factor for development of inflammation which can
be assessed by serum hs-CRP level. Inflammatory
response produce increase number of
polymorphonuclear neutrophil from the bone
marrow, which secretes proinflammatory cytokine
IL-1b, IL-6 and (TNF) – á. These cytokines bind
to hepatocyte surface receptors and increase
serum concentration of hs-CRP 20,21. In
atherosclerosis, the serum hs-CRP level indicates
the low-grade inflammation in the vessel wall and
greater cardiovascular risk in future22.

C-reactive protein increases low density
lipoprotein uptake into macrophages then it
inhibits endothelial nitric-oxide synthase in aortic
endothelial cells and increases plasminogen
activator inhibitor-1 activity 23, there by enhances
atherosclerosis.

Nicotine, the major addictive component of
tobacco, which reduces appetite and alters
feeding patterns typically resulting in reduced
body weight and thereby decrease BMI in
smokers 24.  Again, nicotine raises blood pressure
by constricting blood vessels. It stimulates the
production of a hormone epinephrine from the
adrenal gland. Epinephrine raises blood pressure
by constricting blood vessels 25.

In this study inflammatory changes were found
in male smokers as evidenced by their measured

hs-CRP level. Again, in this study inflammatory
changes were more pronounced in the subjects
who are smoking for a long time and also in
subjects taking more number of cigarette sticks
per day. These statements can be supported by
positive correlation of hs-CRP with the duration
of smoking and number of cigarette sticks per
day. Moreover, most of the smokers (82%) of
this study were at high risk for the development
of atherosclerosis, as evidenced by their
measured hs-CRP value, which is >3.0 mg/L.
Again increased diastolic blood pressure in the
smokers of this study indicates atherosclerotic
changes in smokers.

Conclusion
From the results of this study, it can be concluded
that serum hs-CRP level progressively increases
with duration of smoking and number of cigarette
sticks per day in male smokers.
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