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Smoking is a major potential risk that could affect variety of organs. In smokers, the pattern of
inflammatory process as evaluated by circulating levels of C-reactive protein is associated with a higher
risk of CVD and cancer. There are limited local data about the effect of cigarette smoking on the serum
levels of HS-CRP. Therefore, the study aimed to estimate of level of serum HS-CRP in Sudanese
healthy Cigarette smoker.Blood samples collected from75 Sudanese healthy cigarette smokers and 75
apparently healthy individual nonsmokers as control group recruited in period from January to August
2019. Serum HS-CRP was estimated by Fine care™ data were analyzed using SPSS version 20.The
mean of Serum HS-CRP in case and control group was (2.7mg/L%1.3, and 0.16mg/L+0.4) respectively,
P value (0.002).The mean of serum HS-CRP among case group according to age from 18-27 was
(2.0mg/L* 0.8), while the of age from 28-45 was (3.9 mg/L*1.1). serum level of HS-CRP protein was
statistically significant twice high in smokers who smoked for more than 8 and less than 24 years P
value (0.00).The mean level of Serum HS-CRP is statistically significant elevated in healthy cigarette
smokers in compared to non-smokers. There is significant positive correlation between serum HS-CRP
with the duration of cigarette smokers as well as advance age; this is because the dangerous chemicals
in cigarettes negatively affect the immune, respiratory, and circulatory systems.
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INTRODUCTION

Inflammation is linked to a variety of chronic
health  conditions, including cardiovascular
disease and cancer, and inflammation reduction
may help in the prevention or therapeutic
interventions of such circumstances (Aldaham et
al. 2015). Smoking is the most common method of
consuming tobacco, which may increase
inflammatory mediators in the human body and

thus may lead to a massive risk factor for lung
cancer (the most widely known cancer in the
world) as well as cardiovascular diseases, and it
is the main risk factor of morbidity and mortality
around the world (Gately et al. 2001).

Cigarette smoke contains multitude of
chemical components, including many well-known
toxins and carcinogens, hence it is consumption
has been linked to elevated CRP levels, and past
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studies has shown that greater CRP levels are a
consequence of cigarette smoking and indicate
tissue damage. Number of researches indicated
that smoking has numerous immediate health
effects on the liver, respiratory, cardiovascular,
gastrointestinal, immune and metabolic system.
Lung cancer, other cancer, heart disease, and
stroke typically do not occur until years after
person’s first cigarette (Alberg et al. 2002).

Regular tobacco uses enhance an immune
response to tissue damage that is characterized
by excessive production of inflammatory cytokines
and mediators such as C - reactive protein and
white blood cell count. Numerous researches has
conclude that these markers possibly can lead to
coronary heart disease. Fortunately, there have
been some gaps in our understanding of
cardiovascular disease, smoking, and the
forecasting use of these markers. Few studies, for
example, have investigated the impact of cigarette
smoking on inflammatory marker amounts or
cardiovascular disease prevention; the level and
frequency where the inflammatory response
diminished after quitting smoking is also unknown.
Besides that, it is ambiguous if either habitual risk
factors can justify the decrease in heart disease
risk associated with smoking discontinuation
(Casas et al. 2008).

C-reactive protein is an acute phase plasma
protein that is produced in due to broad sense
inflammatory process in the body (Black S et al.
Pepys MB et al. 2003), it is primarily produced by
hepatocytes, but it can also be represented by
adipocytes (Ouchi et al. 2003) and incubated
coronary artery smooth muscle cells (Calabro et
al. 2005), implying that regionalized inflammation
can stimulate CRP expression.

Several studies have shown a correlation
between excessive concentrations of CRP as well
as other markers of inflammation and tobacco
smoking. Due to the extreme dangerous
substances in tobacco, the white blood cell count
has elevated, primarily due to an increase in
polymorph nuclear neutrophils, which are
discharged from the bone marrow and enrolled to
inflamed tissue (Van Eeden et al. 2000). IL-and
IL-6, which have been elevated in responding to
lung inflammation and have been linked to the
activation of CRP gene expression, could activate
bone marrow cell excitation. (Van Eeden et al.
2005). Large volume of studies some of which are
conflicting, in which serum CRP concentrations
have been measured in parallel to smoking status
because of the possible link between smoking and
the induction of inflammatory pathways

(Yanbaeva et al. 2007). And also another study
conducted by (Shamima et al. in 2015), the mean
serum HS-CRP level was significantly higher in
male smokers than that of non-smokers which
was progressively increase with duration of
smoking.

Pervious study conducted in 2005 by
Wannamethee et al. and Hastie, et al. 2008)
showed that never-smokers had statistically
significantly lower CRP levels than regular
smokers. In Sudan smoking is become a common
condition with increasing rate in both sex's males
and females and occurs in different age groups, it
can cause many organ damages and
dysfunctions. This study was conducted to verify
the effect of cigarette smoking on C reactive
protein using HS_CRP as a sensitive marker of
inflammatory  condition, among Sudanese
Cigarette Smokers in Khartoum state.

MATERIALS AND METHODS

Study design:

Analytical cross sectional study was carried
out in Khartoum state during period of January
2019 to August 2019. The study were approved
by the Ethics Committee of National University-
Sudan Faculty of Medical Laboratory sciences
and performed in accordance with relevant
guidelines and regulations. Prior to actually
enrolling, all selected patients signed a consent
form.

Study population:

The study population was Sudanese cigarette
smokers as case group (CG), their age range
between 18-45 years old and apparently healthy
individual (non-smokers) as control group (CG).
At start point, for every participant's age, gender,
smoking status (participants who had quit
smoking for at least one year), numbers of
cigarettes consumption/day, age at starting
smoking, age at stopping, and lung function were
all recorded. Participants suffer from any diseases
and treatments that cause HS-CRP imbalance,
patients with chronic infection, coronary heart
disease, neoplastic proliferation, SLE, congestive
heart failure and marked hypertension were
excluded from study.

Sampling technique and sample size:

A total of 150 blood samples were collected
(75 CG and 75 as CG) using non-probability
sampling technique (namely convnious sampling
method). Blood samples withdrawn into sterile,
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plastic syringes, blood samples (5ml) was
collected in plain containers from each volunteer
under a septic condition, then they were
centrifuged at 4000 rpm to obtain the serum
samples, and stored in -20° until the analyzed.

Methods:

The fine care ™(FS-1121706004316, made in
china), CRP rapid quantitative test was used for
determination of C reactive protein is based on
fluorescence immunoassay technology. The fine
care ™ CRP rapid quantitative test uses a
sandwich immune detection method, when
sample is added to the sample well of the Test
Cartridge, the fluorescence-labeled detector CRP
antibody binds to CRP antigen in blood specimen.
As the sample mixture migrate on the
nitrocellulose matrix of test strip by capillary
action, the complexes of detector antibody and
CRP are captured to CRP antibody that has been
immobilized on test strip. Thus the more CRP
antigen is in blood specimen, the more complexes
are accumulated on test strip. Signal intensity of
fluorescence of detector antibody reflects amount
of CRP captured and finecare™ FIA Meter shows
CRP concentrations in blood specimen. The
default results unit of finecare™ CRP rapid
guantitative test is displayed as mg/L from
finecare ™ FIA Meter. The working range and the
detection limit of the CRP Test system are
0.5~200 mg/l and 0.5mg/l. The precision and
accuracy of all methods use in this study were
checked at each batch using commercially
prepared control sera.

Data collection:

Structural interviewing questionnaire was
used as tool for data collection, it was intended to
collect and maintain all demographic and clinical
data concerning with case group.

RESULTS

Among one hundred and fifty subject
participate in the study about 75 were smoker
group and others were non-smoker control group;
all participants were males their age range
between 18-45 years old with mean age
39+4.4SD. Disparities in the levels of CRP as
inflammatory biomarkers between case and
control displayed in Table 1, where mean of HS-
CRP level in smokers group 2.7 mg/l which was
significantly higher than control (1.6 mg/l) (P.
value 0.001).

Table 2 stated the comparison between the
means of serum HS-CRP level in smokers with
regard of age of study subjects. About 53 (70.6%)
of participants in age group (18-27years) and 25
(29.4%) where in age group between (28-
45years). The mean of HS-CRP was significantly
twice increased in age group between 28-45
years old. The effect of duration of cigarette
smoking on level of CRP in table 3, the first group
were smoking for 1 to 7 years (52%) and second
group smoking duration between 8-24 years old
(48%), and the serum level of CRP protein was
statistically significant twice as high in smokers
who smoked for more than 8 and less than 24
years.

Table 1. Comparison between the means of
serum HS-CRP level in smokers as case group
and non-smoker as control group

N=150 Mean P.
Parameters (%) (mg/l) +SD value
Cases 75 (50%) 2.7 13
Controls 75 (50%) 1.6 0.4 | 0.001

Table 2: Comparison between the means of
serum HS-CRP level in smokers with age(18-
27years)and with (28-45years)

Ethical Considerations: . _ Age N= 75 (%) Mean [ oo P.
A Study was approved from ethical committee lyears (mg/l) value
of the National University (IRB reference NO 18-27
. 53 (70.6% 2.0 0.8
NU/FM/EC.94, verbal informed consent was Years old ( ‘)
obtained and all patients were informed by aims of 28-45 23(29.4%) | 3.9 11 | 0:000
the study. Years old ) ) '
Statistical analysis:
The collected data were analyzed by the use
of statistical package of social science (version
20, SPSS Inc.).The parameter was compared
between smokers and non-smokers, by mean, SD
and Regression.
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Table 3: Comparison between the Means of
Serum HS-CRP in smokers with duration (1-7
years) and in smokers with duration (8-24
years)

Duration | N=75(%) | M | .gp | P
(mg/l) value
17 Year | 39(52%) | 1.8 | 0.76
824 Year | 36 (48%) | 3.7 | 1.0 | 0.002
DISCUSSION

There is a surge of attention in evaluating the
such relation between inflammatory mediators
and smoking in order to find justifications for
smoking-regarding comorbidities and death.
Hence the current study attempted to estimate the
level of CRP among Sudanese cigarette smoking
to determine such correlation. The study showed
statically significant difference (P value 0.001) in
the mean of HS-CRP between cases and control
(2.7 mg/l and 1.6 mg/l respectively). This finding
was agree with numerous studies who found
cigarette smoking is lead to increase of HS-CRP
levels in cigarettes smoker, where the mean CRP
levels were significantly lower in never-smokers
than in current smokers (Wannamethee et al.
Ohsawa et al. 2005, Alyan et al. 2008), however
conflict with (Yanbaeva G et al. 2007), so in even
the most healthy smokers, smoking disturbs
sympathovagal harmony and rises HS-CRP
activity, both of which may perhaps participate to
a higher rate of cardiovascular events. The
discrepancies in findings could be attributed to
different factors such as sample size, ethnic
groups of participants, as well as lipid profile,
immune status, and life style of subjects.

With regard the comparison between

participant s age and the means level of serum
High sensitive C-reactive protein there was
significance deference between age of smokers
group (18-27 years old) and in age group (28-45
years old), where mean level increased as
doubled with advanced age. This may attributed
to much damage and worsen of immune system
by regular secretion of inflammatory mediator due
to direct effect of toxic substance found in
cigarette.

There was also statistically significance
difference between the serum High sensitive C-
reactive protein with duration of smoking (P value
0.002), 48% of smoker who smoke more than 8
years till 24 years their mean serum HS-CRP level
was much higher than that those smokers for less
than 8 years. So the CRP was progressively
increase with duration of smoking, a study

conducted by (Aldaham et al. 2015) no significant
variation in CRP levels were revealed between
smokers and former smokers in subjects under
study with more than 30 years of smoking
consumption. Conversely, serum IL-6 scores were
significantly increased in current smokers than in
former smokers. An even more study, published in
2007, by Diettrich et al. noticed that smoking is
associated with dosages and moment rises in
CRP concentration. In the case group, there was
a strong positive association between serum HS-
CRP and maturity level. Compared with a non-
smokers smoking is estimated to increase the risk
of coronary heart disease and stroke by 2 to 4
times, and men developing lung cancer by 23
times, and death rate from chronic obstructive
lung disease (such as chronic bronchitis and
emphysema) by 12 to 13 times (Ramage et al.
2009), due to the extreme potential association
between smoking and the activation of
inflammatory pathways (Sunyer et al. 2009).
Hence an exposure to cigarette smoke induces
oxidative stress that might give rise to
inflammatory processes than may lead to other
comorbidities like coronary heart disease,
pulmonary distress and lung cancer.

CONCLUSION

The mean level of Serum HS-CRP is
statistically significant elevated in healthy cigarette
smokers in compared to non-smokers. A
positively significant correlation revealed between
serum HS-CRP with the duration of cigarette
smokers as well as advance age, this is because
the dangerous chemicals in cigarettes negatively
affect the immune, respiratory, and circulatory
systems.

Limitation of the study and prospective:

The present study enrolled only a total of 150
male participants in across sectional study, and
this is small sample size with regard large number
of smokers, so another well-constructed study
design with probability sampling technique include
both gender is contraindicated, as well as much
more variables such as lipid profile and
inflammatory mediators such as pro inflammatory
cytokines must be investigated, also the variables
investigated depended on patients' records.
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