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Introduction 

Smoking is one of the most common carcinogenic 
substances. Despite this fact, it is one of the most 
commonly used addictive substances in the world. 
Consumption of tobacco and tobacco products is 
quite common in our country as well as in the whole 
world. Although the number of addicts has decreased 
from 30 million to 20 million with the studies 
conducted in recent years, the rate of smoking is still 
around 25-30% (1).  

Smoking is found to be responsible for the etiology of 
most malignancies, particularly lung, larynx, bladder, 
stomach, and colon malignancies (2-5). In addition, 
smoking is one of the etiological reasons for many 
chronic diseases and health issues that are difficult to 
treat, such as atherosclerosis, coronary artery disease 
(CAD), cerebrovascular diseases (CVD), chronic 
obstructive pulmonary disease (COPD), intestinal 

ischemic diseases, and Buerger's disease (5-8). 
Smoking has many systemic effects. The most 
prominent effects of smoking on the gastrointestinal 
system are dental caries, bad breath, poor oral 
hygiene, dyspepsia, gastroesophageal reflux, peptic 
ulcer, increased motility, and diarrhea (5-9). Smoking 
has been found to be associated with frequent 
exacerbations and poor response to treatment in 
inflammatory bowel diseases (10, 11). In addition, 
smoking is a serious factor in the development of 
malignancies involving many gastrointestinal systems 
(GIS) such as the esophagus, stomach, colon, liver, 
and pancreas (2-9).  

In a previous study conducted on the effects of 
smoking on GIS, it was stated to have a suppressive 
effect on intestinal microbiota; and therefore it was 
associated with frequent diarrhea and gastroenteritis 
(12). In another study investigating the effect of 
smoking and alcohol consumption on GIS; it was 
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reported that smoking decreased lower esophageal 
sphincter pressure, increased reflux, decreased the 
release of bicarbonate secreted in the esophageal 
mucosa, and neutralized stomach acid. Therefore, it 
was reported to increase the frequency of 
gastroesophageal reflux, the frequency of esophagitis 
due to reflux, and Barrett metaplasia; and secondary 
to this, esophageal adenocarcinoma was reported to 
increase (13). In our study, we aimed to examine the 
relationship of the presence of helicobacter pylori 
(HP) and histopathological examination with smoking 
in patients, who presented to the emergency service 
with dyspeptic complaints and underwent an upper 
GI endoscopy.  

Materials and Methods 

Study Design: A total of 118 patients, who 
presented to the emergency unit of our hospital 
with dyspeptic complaints and underwent upper 
gastrointestinal system (GIS) endoscopy, were 
included in the study. Our study had a 
retrospective research design. The patients, who 
were pregnant, who underwent organ 
transplantation (liver, kidney, bone marrow), who 
had chronic liver and chronic kidney diseases, and 
who had an operation related to GIS, were 
excluded from the study.Demographic 
characteristics (age, gender), anthropometric 
measurements (height, weight, body mass index 
(BMI)), smoking habits (number of cigarettes 
smoked and duration of smoking, smoking 
cessation period), and alcohol consumption habits 
of the patients were inquired. In addition, the data 
regarding the histopathological findings and the 
presence of helicobacter pylori (HP) were 
documented in the pathological examination 
performed with endoscopy.  

Endoscopic Evaluation: Endoscopic findings and 
histopathological data of the patients were 
documented. The endoscopy was performed by using 
the Fujinon EG530WR endoscopy device in the 
endoscopy unit of our hospital. All patients fasted for 
6 hours before the endoscopy.  After the local 
pharyngeal xylocaine anesthesia, the endoscopy 
procedure was performed. The stomach and 
duodenum were examined in detail during the 
endoscopy, and biopsies were taken for helicobacter 
pylori infection. Endoscopic findings were compared 
between the groups of smokers, ex-smokers, and 
non-smokers.    

Tissue Biopsy and Histopathological Evaluation: 
A punch biopsy was taken using biopsy forceps from 
the antrum of the patients, who underwent 
endoscopic evaluation. The biopsy materials were 

sent to the pathology laboratory in 10% 
formaldehyde. Following the routine tissue 
monitoring procedures, paraffin-embedded tissue 
samples were cut at 5-micron thickness, stained with 
routine Giemsa, and evaluated under a light 
microscope. Samples without the required 
competence for evaluation were excluded from the 
study. The materials taken were evaluated by three 
different experienced pathologists without disclosing 
clinical information. The tissue was evaluated in terms 
of the presence of HP.    

Ethical Statement: Ethical approval for this study 
was obtained from the Ethics Committee of our 
hospital. All procedures were carried out in 
accordance with the ethical standards of the human 
experiment committee of our institution as well as the 
Helsinki Declaration. Written informed consent 
forms were obtained from all participants in the 
study.  

Statistical Analysis: Descriptive statistics for the 
continuous variables were presented as Mean, 
Standard deviation, minimum and maximum values 
while count and percentages for categorical variables. 
Data were tested for normal distribution using the 
Kolmogorov-Smirnov test, histogram, and ± sd. One-
way ANOVA was used to compare group means. 
Duncan multiple comparison test was also used to 
identify different group means followed by ANOVA. 
In addition, chi-square test was performed to 
determine the relationship between categorical 
variables. Statistical significance level was considered 
as 5% and The Statistical Package for the Social 
Sciences 19.0 (SPSS Armonk, NY: IBM Corp.)" was 
used for all statistical computations.  

Results  

A total of 118 patients, 60 (50.8%) female and 58 
(49.2%) male, who underwent endoscopic 
examination due to dyspeptic complaints were 
included in the study. Of these patients, 11 had quit 
smoking, 31 were still smokers, and the remaining 76 
did not smoke. Demographic data, height, weight, 
BMI, and histopathological findings were compared 
among all three groups. As a result of the 
comparisons, the rate of smoking was statistically 
significantly higher in male patients (p = 0.001). There 
was no significant difference between the groups in 
terms of age, weight, and BMI (p> 0.05). The mean 
height of smokers was greater in the group of 
smokers (p = 0.005). This was believed to be due to 
the fact that the smokers were mostly male. In 
addition, the presence of HP (p = 0.035) and 
intestinal metaplasia (p = 0.037) were significantly 
higher   in   the   group   of   smokers.  There  was  no  
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Table 1. The relationship of smoking with the presence of helicobacter pylori and histopathological features 

 Non-smokers Ex-smokers Smokers  

 Mean ± St. Dev Mean ± St. Dev Mean ± St. Dev p 

Age (years) 35.8 ± 12.7 42.4 ± 12.8 38.2 ± 11.2 0.215 

Height (cm) 163.1 ± 8.8 b# 170.2 ± 6.6 a 168.7 ± 11.2 a 0.003 

Weight (kg) 66.5 ± 11.6 71.3 ± 7.1 68.9 ± 11.8 0.312 

BMI (kg/m2) 24.8 ± 4.2 24.3 ± 1.7 24.2 ± 3.7 0.712 

 n (%) n (%) n (%)  

Gender (Female) 49 (64.5%) a 2 (18.2%) c 12 (34.3%) b 0.001 

Presence of HP (present) 40 (52.6%) c 8 (72.7%) b 27 (77.1%) a 0.035 

Intestinal metaplasia (present) 9 (11.8%) b 3 (27.3%) a 11 (31.4%) a 0.037 

Chronic inflammation (severe) 8 (10.5%) 3 (27.3%) 7 (20.0%) 0.200 

Atrophy (present)  3 (3.9%) 0 (0%) 1 (2.9%) 0.779 
#: Different lower cases in the same row represent statistically significant differences among the groups (p<0.05) 
 

Table 2. The relationship of the number of cigarettes smoked with the presence of helicobacter pylori and 
histopathological features  

 Non-smokers <10 packs/year ≥10 packs/year  

 Mean ± St. Dev Mean ± St. Dev Mean ± St. Dev p 

Age (years) 35.8 ± 12.7 b# 32.8 ± 10.1 b 42.7 ± 10.2 a 0.031 

Height (cm) 163.1 ± 8.8 b 166.2 ± 13.8 a 170.1 ± 8.5 a 0.002 

Weight (kg) 66.5 ± 11.6 66.6 ± 11.1 70.8 ± 12.3 0.156 

BMI (kg/m2) 24.8 ± 4.2 24.1 ± 4.7 24.3 ± 2.8 0.593 

 n  (%) n  (%) n  (%)  

Gender (Female) 49 (64.5%) a 7 (43.8%) b 5 (26.3%) c 0.003 

Presence of HP (present) 40 (52.6%) c 11 (68.8%) b 16 (84.2%) a 0.012 

Intestinal metaplasia (present) 9 (11.8%) b 4 (25.0%) ab 7(36.8%) a 0.009 

Chronic inflammation (severe) 8 (10.5%) 4 (25.0%) 3 (15.8%) 0.521 

Atrophy (present)  3 (3.9%) 0 (0%) 1 (5.3%) 0.798 
#: Different lower cases in the same row represent statistically significant differences among the groups (p<0.05) 

difference between the groups in terms of the 
presence of inflammation and atrophy 
histopathologically (p> 0.05) (Table-1).  

When non-smokers and the patients, who had been 
smoking for less than 10 years, were compared, no 
significant difference was found between the groups 
(p> 0.05). However, when non-smokers and the 
patients, who had been smoking for 10 years or more, 
were compared, the presence of HP (0.012) and 
intestinal metaplasia (p = 0.009) were higher in the 
group, who had been smoking for 10 years or more, 
at a statistically significant level. In addition, male 
patients were the majority, the mean height was 
greater, and the mean age was higher in the group, 
who had been smoking for 10 years or more (p 
<0.05) (Table-2).  

When the groups of non-smokers and ex-smokers 
were compared, the presence of HP (p = 0.024) and 
intestinal metaplasia (p = 0.031) were found to be 
statistically higher in patients, who had quit smoking 

for less than 10 years. Other parameters were similar 
in both groups. When the non-smokers group was 
compared with the groups that had quit smoking for 
10 years or more, there was no significant difference 
in terms of the histopathological findings (Table-3).  

Discussion 

It is known that tobacco consumption causes serious 
changes in the GIS by inhibiting many protective 
mechanisms, triggering mechanisms that lead to 
inflammation, and making significant changes in the 
intestinal microbiota (11, 13). Studies have shown that 
smoking, which is the most common form of tobacco 
consumption, increases the frequency of reflux 
esophagitis and peptic ulcer (7, 10, 13-15). There are 
also studies demonstrating that smoking increases 
intestinal inflammation, and is therefore associated 
with both its etiology and activation of the disease in 
inflammatory bowel diseases (9-11). In addition, it has  
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Table 3. The relationship of smoking cessation time with the presence of helicobacter pylori and 
histopathological features  

 Non-smokers <10 years ≥ 10 years  

 Mean ± St. Dev Mean ± St. Dev Mean ± St. Dev p 

Age (years) 35.8 ± 12.7 b# 36.5 ± 7.9 b 49.6 ± 14.6 a 0.023 

Height (cm) 163.1 ± 8.8 b 169.6 ± 8.7 a 171.8 ± 3.4 a 0.034 

Weight (kg) 66.5 ± 11.6 68.8 ± 7.7 74.4 ± 5.5 0.139 

BMI (kg/m2) 24.8 ± 4.2 23.8 ± 2.1 25.0 ± 2.3 0.949 

 n (%) n (%) n (%)  

Gender (Female) 49 (64.5%) a 2 (33.3%) b 0 (0%) c 0.004 

Presence of HP (present) 40 (52.6%) 6 (100%) 0 (40.0%) 0.584 

Intestinal metaplasia (present) 9 (11.8%) 3 (50.0%) 0 (0%) 0.414 

Chronic inflammation (present) 8 (10.5%) 2 (33.3%) 1 (20.0%) 0.514 

Atrophy (present)  3 (3.9%) 0 (0%) 0 (0%) 0.651 
#: Different lower cases in the same row represent statistically significant differences among the groups (p<0.05) 

been reported that smoking has a negative effect on 
intestinal microbiota, and it is associated with 
frequent intestinal infections (12). 

In a study examining smoking-related cases of cancer 
and mortality in China on a large patient population, 
it was found that smoking was the cause of many 
cancers, the course of the malignancies that 
developed in smokers was more mortal, the mortality 
rates increased gradually in the years 2005, 2010, and 
2015, the most common malignancies were found in 
the lung, liver, esophagus, and stomach, and mortality 
was mostly caused by these malignancies. They stated 
that this required a serious measure regarding 
smoking (15). Yang et al. conducted a similar study in 
Asian countries including China, Japan, India, 
Singapore, Korea, and Taiwan. As a result, they 
mentioned that smoking was intense and increasing in 
Asian countries, smoking-related chronic diseases and 
malignancies increased, smoking-related mortality had 
also increased, creating a serious public health 
problem, and that much more serious consequences 
would be encountered in the future if necessary 
measures were not taken. (14). 

Although many mechanisms play a role in the 
development of GIS malignancy in smokers, it has 
been reported that smoking increases the presence of 
HP. In addition, the development of malignancy 
accelerates with the effect of HP (16-19). In a study 
they conducted on gastric carcinogenesis, the 
presence of HP and antioxidant systems, Toh et al. 
found that smoking suppresses antioxidant systems 
with its hypoxic effect, causes the secretion of 
reactive oxygen radicals, and is also associated with 
the presence of HP. They stated that this was closely 
related to gastric carcinogenesis (4). In studies 
conducted on the relationship between smoking and 
the presence of HP and the relationship between 

smoking and peptic ulcer, the presence of HP and 
peptic ulcer have been found to be closely associated 
with smoking. Komar et al. described smoking as an 
important risk factor for gastric and duodenal ulcers 
(20).  In two different studies on the endoscopic 
findings of smoking and the consumption of other 
substances, smoking was found to be closely 
associated with the increase in dyspeptic complaints, 
HP infection and the frequency of peptic ulcer (21, 
22). Lee et al. defined smoking as a risk factor for 
peptic ulcer, and stated that smoking was also 
responsible for poor response to treatment (23). In 
addition, in molecular analysis of GIS diseases 
conducted by Li et al., smoking was described as the 
trigger of most of the mechanisms, thereby causing 
inflammation, metaplasia, the presence of HP, peptic 
ulcer and gastric carcinoma at a molecular level (24). 
In our study, the presence of HP and intestinal 
metaplasia were observed with a higher rate in the 
group of smokers. In addition, the presence of HP 
and intestinal metaplasia were found to be statistically 
higher in patients, who had quit smoking for less than 
10 years, compared to the non-smokers. However, 
the presence of HP and intestinal metaplasia in 
patients, who had quit smoking for 10 years or more, 
were similar compared to the non-smokers group. 
This indicates that smoking increases the presence of 
HP and is associated with intestinal metaplasia, 
quitting smoking for 10 years or more contributes to 
the regression of intestinal metaplasia or at least does 
not progress to intestinal metaplasia . In the light of 
these data, it can be argued indirectly that smoking 
triggers the two mechanisms, which play a role in 
gastric carcinogenesis; and therefore, it is responsible 
for the development of gastric cancer.  

Our study had both strengths and limitations. The 
number of patients was low, and the study was 
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conducted according to the statement of the patients, 
which were the limitations of our study. However, 
documenting detailed demographic and 
histopathological data of all patients and basing them 
on objective data, and examining the relationship 
between the amount of cigarettes smoked, the time of 
cassation and histopathology were the strengths of 
our study.   

As a result, smoking is listed in the etiology of many 
diseases. In parallel with this, most GIS symptoms 
and signs are more common in smokers. The major 
signs and symptoms are reflux esophagitis, peptic 
ulcer, development of intestinal metaplasia and 
increase in the presence of HP. In addition, it is 
important that the harmful effects on GIS increase 
with the amount of cigarettes smoked, and that GIS 
findings exhibit similar characteristics to non-smokers 
after a certain period of smoking cessation. The fact 
that various histopathological data can be improved 
by preventing smoking, which is a serious public 
health problem, highlights the importance of raising 
awareness on this issue.   
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