
 
 

 
 

  
 
 
 

 
 

 
 
 

 

 
 
 
 
 
 
 
 
 

 
 

 
 
 
 
 
 

 
 

 

 
 
 
 

 
 

Introduction 
  Dyspepsia, which is described as pain and 
discomfort in upper abdomen, affects about a 
quarter of the population each year. Although 
organic causes such as gastroduodenal ulcer, 
esophagitis, pancreaticobiliary disease, gastritis, 
duodenitis, gastric precancerous lesion, and/ 
or gastric cancer can cause it, no underlying 
organic cause is frequently discovered.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Endoscopic examination is the most commonly 
used diagnostic procedure for determining 
organic causes. Gastritis is inflammation of the 
gastric mucosa, which is a major cause of 
dyspepsia. According to the Sydney system of 
classification, it is divided into acute, chronic, 
and special forms, with special forms also 
accepted as chronic gastritis. HP is a significant 

Corresponding Author: Müjgan GURLER, MD;  Department 
of Internal Medicine, Bolu Abant İzzet Baysal University, 
Faculty of Medicine, Bolu, Turkey 
 
 

ORCID: 0000-0001-9532-8241 
Email: drmgurler@gmail.com 
 
 

Received: Jan 4, 2022     Accepted: Feb 26, 2022 
Published: March 9, 2022 

 

 

This is an Open Access article distributed under 
the terms of Creative Commons Attribution Non-
Commercial License, which permits unrestricted 
non-commercial use, distribution, or reproduction 
in any area, original work is properly cited. 
 

The Ulutas Medical Journal © 2022  

Introduction: Helicobacter pylori (HP) is an infectious disease that generates chronic gastric and duodenal mucosal 
tissue inflammation. The neutrophil-lymphocyte ratio (NLR) and platelet-lymphocyte ratio (PLR) are easy indices of 
inflammation determined from hemograms. We aimed to see whether there is a link between HP and gastric 
mucosal lesions, NLR, PLR, hematological parameters, and tumor markers that can be used to screen for cancers 
that are common in the population, like Carbohydrate antigen 19-9 (CA19-9) and Carcinoembryonic antigen (CEA). 
Materials and Methods: We included 100 males and 106 females who applied with dyspeptic complaints to our 
hospital outpatient clinics and underwent upper endoscopy. All of the parameters from the hospital registration 
system's recorded data were analyzed retrospectively. 
Results: There was no difference between the 64 (31%) HP positive(+) and 142 (69%) HP negative(-) groups. CA 19-
9, NLR, PLR, and neutrophil count were higher in patients with gastric erosion than in patients with normal mucosa 
in the HP(+). PLR was higher in patients with gastric erosion, and leucocyte and monocyte counts were higher in 
patients with gastric ulcers than in patients with normal gastric mucosa in the HP(-) group. NLR and PLR were higher 
in the gastric erosion group than in the normal mucosa group, independently from HP. Monocyte counts are higher 
in patients with gastric ulcers than in those with gastric erosion and normal gastric mucosa. 
Conclusion: Any of these markers were unable to predict the presence of HP. The immune response, which was 
triggered by inflammation caused by HP, was heterogeneous; hereditary factors and different nutrition behaviours 
may be reasons for obtaining different data from the present study and other similar studies on this issue.   
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human pathogen that causes peptic ulcer 
disease, gastritis, gastric adenocarcinomas, and 
gastric lymphoma, as well as dyspepcy (1,29,30). 
Although the bacterium causes only minor 
inflammation in many people, long-term HP-
induced gastric inflammation usually results in 
atrophic gastritis, which is thought to be the 
initial stage in the histogenesis of gastric cancer 
(2,31,32). Based on epidemiological findings, 
the World Health Organization classified HP as 
a type-I cancerogenic agent in1994, and this 
classification was confirmed in 2012. (3). Tumor 
markers such as CA 19-9 and CEA, which are 
biomarkers that can be used to screen for 
malignancy that is common in the population, 
can be used to screen for cancers that are 
common in the public. CA 19-9 is increased in 
many types of gastrointestinal malignancies, 
including colorectal, hepatocellular, and 
esophageal cancers, and it is used to follow-up 
pancreatic cancer patients (4). CEA, especially 
associated with colon, lung, medullary thyroid, 
breast, gastric or pancreatic adenocarcinomas, 
is used in the follow-up of colorectal cancers(5).  
  Hemogram parameters have been evaluated 
as a means of evaluating systemic inflammation 
in many diseases. Since leukocytes induce an 
increase in neutrophil count and a decrease in 
lymphocyte count as a physiological response 
to stress, NLR and PLR can be evaluated as 
sensitive markers of systemic inflammation(6,7).  
  The purpose of the present study was to see if 
there was any link between HP infection and 
etiology of gastric mucosal lesion, CA19-9, CEA, 
NLR, PLR and hematological parameters. 
 

Materials and Methods 
Subjects 
  The study included 100 male and 106 female, 
a totally of 206 patients over the age of 18 
who applied to our outpatient clinics between 
June and July 2018 with dyspeptic complaints, 
underwent upper gastrointestinal system (GIS) 
endoscopy after appropriate preparation and 
had simultaneous CA19-9, CEA, and parameters 

derived from hemogram. The study was done 
as a cross-sectional retrospective study. 
 

Ethical Statement 
  The present study was approved by the local 
ethics boards (2019/22) and complies with the 
provisions of the Declaration of Helsinki, which 
declares ethical principles to guide medical 
research. Informed consent was obtained from 
all patients before the endoscopic procedure. 
Methods 
  Endoscopies were performed with Olympus 
EVIS EXERA, GIF Q150 (serial no: 2205164) 
device. Endoscopic diagnoses were recorded 
by the gastroenterology specialist and the 
histopathological examination of endoscopic 
biopsy samples and the presence of HP were 
performed by the pathology specialist. Serum 
CEA and CA 19-9 levels were measured with the 
immunoassay method on the Abbott Architect 
i2000SR (Abbott Laboratories, Abbott Park, IL, 
USA) instrument using the Abbott Commercial 
Kit. CEA levels between 0-3 ng/ml and CA 19-9 
between 0-37 U/ml were considered normal. 
The hemogram was measured using the Abbott 
Cell-Dyn 3700 complete blood count device 
(Abbott Laboratories, Abbott Park, IL, USA), 
which examined cells in three dimensions using 
laser light scattering and fluorescent signals 
from two angles. NLR and PLR were calculated 
by examining the hemogram results. All of 
the recorded data was obtained retrospectively 
using the hospital registry system.  
  Patients under the age of 18, pregnant or 
lactating women, acute or chronic pancreatitis, 
liver cirrhosis, acute cholangitis, obstructive 
jaundice, inflammatory bowel disease, active GI 
bleeding, history of malignancy, uncontrolled 
diabetes, uncontrolled hypertension, rheumatic 
disease, active infection, long-term NSAID, PPI 
(proton pump inhibitor), H2 receptor blocker,  
or antibiotic use in the previous 2 weeks, GIS 
obstruction and/or perforation, active smokers, 
and those receiving HP eradication therapy 
were excluded from the present study. 
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Statistical Evaluation 
  For statistical analysis, IBM SPSS 20 (Statistics 
Program for Social Scientists) was used. To 
evaluate whether the distribution is normal, 
Kolmogorov-Smirnov test, pairwise comparison 
of continuous variables, Student t-test for those 
with normal distribution, Mann-Whitney-U test 
for those without normal distribution, multiple 
comparisons of continuous variables, One-Way 
ANOVA for those with normal distribution, 
Kruskal-T for those without normal distribution. 
Wallis test, Chi-square test, and Fiber exact test 
were used to compare categorical data. The 
significance level of p<0.05 was accepted. 
 

Results 
 The mean age of 206 patients included in the 
study was 53±16.5, 64 (31%) were HP (+). The 
youngest age was 18, while the oldest age was 
83. The mean age of HP(+) patients was 51.4± 
18.8 years, 41 (64%) women and 23 (36%) men. 
HP (-) was found in 142 (68.9%) of the patients. 
The mean age of HP (-) was 53.7±15.4 years, 65 
(45.7%) women and 77 (54.2%) men [Table-1]. 
In both groups, there was no difference in age. 
(p=0.40). The number of HP (+) individuals was 
found to be statistically significantly higher in 
the female gender than in the male gender 
(p=0.016). In terms of CA19-9, CEA, NLR, PLR, 
and other hemogram parameters, there was no 
significant difference between individuals with 
HP (+) and (-). 

 
Figure-1. Distribution of serum CA 19-9, CEA, NLR, PLR 
levels according to the presence of HP in the antrum 

 
Figure-2. Distribution of hemogram parameters according 
to the presence of HP in the corpus 
 

  The data were analyzed for the antrum and 
corpus based on the presence of HP. According 
to the presence of HP in the gastric antrum and 
also corpus region, the distribution of serum CA 
19-9, CEA, NLR, PLR levels was divided into two 
groups as HP(+) and HP(-). In terms of serum 
CA 19-9, CEA, NLR, and PLR levels, there was 
no significant difference between these groups 
[Figure-1]. As a result of endoscopic biopsy and 
histopathological evaluation of gastric corpus 
region, thy were divided into two groups as 
HP(+)/(-) and hemogram parameters such as 
leukocyte, lymphocyte, monocyte, neutrophil,  
basophil, eosinophil, hemoglobin and MCV. 
The lymphocyte count in the corpus was found 
to be significantly higher in those with HP(-) 
compared to HP(+) (p=0.018, 2228± 744.7 vs. 
1868±650.9) [Figure-2].  

 
Figure-3. Distribution of CA 19-9, CEA, NLR, PLR levels and 
hemogram parameters according to gastritis types with HP 
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When the patients were evaluated according to 
their gastritis status as a result of endoscopy, 
gastric mucosa was found normal in 8 patients, 
superficial gastritis in 162 patients, and alkaline 
reflux gastritis in 36 patients. When HP (+) 
individuals with normal gastric mucosa, those 
with superficial gastritis and those with alkaline 
reflux gastritis were analyzed according to 
serum CEA, CA 19-9, NLR, PLR levels and the  
other hemogram parameters, no difference was 
found between individuals with normal gastric 
mucosa, those with superficial gastritis and 
alkaline reflux gastritis as in HP(-) [Figure-3].  

Figure-4. Distribution of CA19-9, CEA, NLR and hemoglobin 
levels according to the presence of gastric ulcer and erosion 

 

  As a result of their endoscopic evaluation, the 
patients were divided into three groups those 
with normal gastric mucosa, those with gastric 
erosion and those with gastric ulcer, and also 
were evaluated according to CA 19-9, CEA, NLR 
levels and the other hemoglobin parameters.  
 

 
Figure-5. Distribution of PLR, MCV, eosinophil, basophil and 
monocyte according to the presence of gastric ulcer and erosion 

  The NLR was higher in the gastric erosion than 
in the normal gastric mucosa (p=0.0001). The 
levels of serum CA19-9, CEA, and hemoglobin 
did not differ significantly between the groups 
(p>0.05) [Figure-4].  

Figure-6. Distribution of CA 19-9, CEA, NLR and hemoglobin 
according to gastric ulcer and erosion in those with HP (+) 
 
 

Figure-7. Distribution of PLR, MCV, eosinophil, basophil and 
monocyte according to gastric ulcer and erosion in HP (+) 
 
 

Figure-8. Distribution of leukocyte, lymphocyte and neutrophil 
levels according to gastric ulcer and gastric erosion status in 
those with HP(+) 
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When the patients were divided into three 
groups as those with normal gastric mucosa, 
those with gastric erosion and those with gastric 
ulcer as a result of their upper GIS endoscopic 
evaluation, they were evaluated according  
to serum PLR, MCV, eosinophil, basophil and 
monocytes levels. The PLR level was found to 
be higher in the gastric erosion group than in 
the normal gastric mucosa group (p=0.0001). 
There was no significant difference between the 
groups in terms of MCV, eosinophil, basophil 
and monocyte levels. The monocyte count was 
found to be significantly higher in the gastric 
ulcer group compared to the normal gastric 
mucosa and gastric erosion (p=0.002, p=0.008, 
respectively) [Figure-5]. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

When the individuals with HP (+) were divided 
into 3 groups as those with normal gastric 
mucosa, those with gastric erosion and those 
with gastric ulcer according to the results of 
upper GI endoscopy, the CA19-9 and NLR levels 
were higher in the group with gastric erosion 
compared to the normal gastric mucosa (p= 
0.021, p=0.004, respectively). There was no 
difference between the groups in terms of 
serum CEA and hemoglobin levels [Figure-6]. 
 When individuals with HP (+) were divided into 
3 groups as those with normal gastric mucosa, 
those with gastric erosion and with gastric ulcer 
according to the results of upper GI endoscopy, 
the PLR was higher in the gastric erosion than 
in the normal gastric mucosa group (p=0.024).  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Table-1. Distribution of patients who underwent upper GI endoscopy according to age, gender, serum CA 19-9, CEA, 
NLR, PLR levels and hemogram parameters according to the presence of HP 

 

Variables HP (+) HP (-) (p) 

Number, n(%) 64 142 - 

Age (year,mean±SD) 51,4±18,8 53,7±15,4 0,4 

Gender, n(%) 
Male 
Female 

 
23 
41 

 
77 
65 

0,016* 

CA 19-9 12,2±24 10,5±30,3 0,69 

CEA 2,2±1,7 2,1±2,6 0,83 

NLR 2,87±3,3 2,55±1,9 0,39 

PLR 161,6±160,8 137,4±75,4 0,14 

Leukocyte (mm3) 7168,7±1709,7 7317,2±2513,9 0,67 

Lymphocyte (mm3) 2001,7±716 2057,1±762,4 0,62 

Neutrophil (mm3) 4440,2±1422,7 4509,7±2146,3 0,81 

Monocyte (mm3) 522,1±157,1 533,3±175,1 0,66 

Eosinophil (mm3) 129,3±106,4 150,5±139,5 0,28 

Basophil (mm3) 75,7±31,1 73,0±26,9 0,54 

Hemoglobin (g/dl) 13,6±1,9 13,8±1,9 0,47 

MCV (fL) 84,3±7,3 84,8±7,1 0,65 

Platelet (mm3) 258998,4±69600 248220,4±75082,7 0,38 
 Abbreviations: MCV: Mean Corpuscular Volume, NLR: Neutrophil/Lymphocyte ratio, PLR: Platelet/Lymphocyte ratio 
*p<0.05: Chi-square test. 
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There was no difference between the groups 
in terms of MCV, eosinophil, basophil and 
monocyte levels [Figure-7]. 
  When individuals with HP(+) were divided into 
3 groups as those with normal gastric mucosa, 
those with gastric erosion and those with gastric 
ulcer according to the results of upper GI 
endoscopy, the neutrophil count was found to 
be higher in the gastric erosion group than in 
the normal gastric mucosa group (p=0.038). In 
terms of serum leukocyte and lymphocyte 
levels, there was no difference between the 
groups [Figure-8].  
 

Discussion 
  One of the most well-known GIS complaints is 
dyspepsia. It is more common in men than in 
women, and its incidence increases with age. It 
has been observed that the prevalence of 
dyspepsia varies between 25-50% in different 
societies (8). Gastritis, duodenal ulcer, gastric 
ulcer, GERD, NSAID use, and antibiotic use are 
among the most common causes of organic 
dyspepsia seen in the clinic (9). HP infection is 
reported to be more common in dyspepsia 
patients than in healthy controls (10). Chronic 
HP infection is most commonly seen in the 
antrum of the stomach in developed countries, 
and it is usually associated with duodenal ulcers. 
In developing countries, HP infection is more 
localized in the corpus. In this case, HP infection 
is the initiator of the cascade of chronic gastritis, 
gastric atrophy, intestinal metaplasia, dysplasia, 
and invasive carcinoma (11). Although studies 
are evaluating the relationship between HP and 
tumor markers and hemogram parameters (6, 
12,13), there is not enough data in the literature 
for recent studies investigating the relationship 
between superficial gastritis, alkaline reflux 
gastritis, gastric ulcer and gastric erosion, and 
tumor markers and hemogram parameters. The 
predictability of gastric pathologies diagnosed 
by some procedures such as endoscopy, with 
markers that can be seen in serum, has inspired 
us to work in this direction. Various studies in 

the literature show that the frequency of HP 
varies according to years and regions, and is 
relatively lower in Western societies and the 
west of Turkey (14-18). Some factors, such as the 
insufficient level of HP in the environment, the 
patchy distribution of HP in the gastric mucosa, 
and the investigation of the presence of HP 
using histopathology as the only method, may 
have caused the frequency of HP in our patient 
group to be lower than the results found in 
previous studies.  
  In the present study, we found that there was 
no significant difference between CA 19-9 and 
CEA levels in HP (+) and (-) groups. In the study 
of Xu et al. (12), the CEA level found in those 
with HP (+) and (-) was significant (p<0.001). An 
important reason for the differences in the 
results of the present study is that the results 
may be more meaningful due to the socio-
cultural differences and nutritional habits of this 
study population and the Chinese individuals, 
and the sample size in the study is much larger. 
However, what makes the results of the present 
study more valuable is the histopathological 
diagnosis of HP as a method. Xu et al. used only 
serology for diagnostic purposes. The specificity 
of histopathology (95-98%) in the diagnosis of 
HP infection is higher than the specificity of 
serological tests (86-95%). In terms of CA 19-9 
levels, no significant difference was found in 
terms of HP infection in both studies.  
  In inflammatory processes and infections, 
leukocyte, neutrophil, and the platelet count 
can increase. HP activates mechanisms that 
both activate and suppress immune response. 
In HP, leukocytosis, neutrophilia, monocytosis 
and basophilia are expected as a systemic effect 
of mucosal inflammation. In the present study, 
leukocyte and neutrophil counts were found to 
be statistically insignificantly higher in the HP(-) 
group (p=0.67, p=0.81)(19). Since the number 
of PLTs is also an acute phase reactant, it is 
expected to increase inflammatory processes 
such as HP infection. It causes an increase in 
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MPV (mean platelet volume), PDW (platelet 
distribution width), PLR (platelet/lymphocyte 
ratio) and PLT numbers (20).  
  In various studies, when HP (+) and (-) patients 
are compared, it is seen that different results are 
obtained in terms of hematological parameters. 
The reason for the results coming out this way 
is that the bacterial virulence and the response 
of the host defence system show significant 
differences from person to person and this is 
reflected in laboratory values. We could not 
obtain a meaningful parameter that would 
guide us in the diagnosis and prognosis of HP 
infection, especially from the leukocyte formula.  
  The result that we obtained in the study that 
the NLR and PLR rates were higher in HP (+) 
patients was in line with the literature stating 
that these parameters are reliable markers of 
inflammation. However, the lack of statistical 
significance of our results does not allow us to 
make recommendations regarding the use of 
these parameters in the diagnosis and follow-
up of HP infection (20-22,27,28).  
The HP pathogen exhibits different behavioural 
modalities in the gastric antrum and corpus. In 
the gastric antrum, it is mostly associated  
with ulcers, whereas in the gastric corpus region 
it is more carcinogenic and has a stronger 
association with gastric cancer. Therefore, we 
evaluated endoscopic biopsy results of patients 
separately for antrum and corpus. In the 
antrum, there was no difference between the 
groups with HP(+) and HP(-) and CEA, CA19-9, 
NLR, PLR and hemogram parameters. The 
lymphocyte count in the corpus was found to 
be higher in the HP (-) than in the HP (+) group. 
(p=0.018). Studies in the literature indicate that 
the lymphocyte count is both higher and lower 
in those with HP(+) (19,22,23). 
  There were no differences between CEA, CA 
19-9 levels, NLR, PLR, and the other hemogram 
parameters when the groups with HP (+) and 
HP (-) were evaluated separately according to 
the presence of gastritis [Figure-3]. 

  The NLR and PLR values were higher in gastric 
erosion than in normal gastric mucosa in the 
present study (respectively p=0.0001, p=0.0001) 
[Figure-4, 5]. While the NLR and PLR elevations 
in those with gastric erosion in the HP (+) group 
remained significant (p=0.04, p=0.024), in the 
HP(-), although the NLR elevation in those  
with gastric erosion lost its significance, PLR 
elevation was higher than the normal gastric 
mucosa maintained its significance (p=0.011).  
  Patients with gastric ulcers had a higher 
monocyte count than those with normal gastric 
mucosa and gastric erosion (respectively, 
p=0.002, p=0.008) [Figure-5]. Although gastric 
ulcer is not considered a cause of monocytosis, 
monocyte levels were higher in patients with 
gastric ulcer compared with patients with 
normal gastric mucosa and gastric erosion in 
the present study. In the HP (+), those with 
gastric ulcer lost their monocyte uptrend 
compared to gastric erosion and normal gastric 
mucosa, whereas in the HP(-); those with  
gastric ulcers maintained significant monocyte 
elevation compared to gastric erosion and 
normal mucosa (p=0.014, p=0.011). Serum 
monocyte elevation may be a useful parameter 
in predicting gastric ulcers. There was no study 
or conclusion on this subject identified in the 
literature. It has emerged that more extensive 
research on this subject is required. 
  CA 19-9 levels were higher in HP (+) patients 
with gastric erosion versus those with normal 
gastric mucosa [Figure-6], (p=0.021). There was 
no difference between CEA levels. In the HP (+) 
group, CA 19-9 elevation may be an useful 
parameter in predicting erosion. However, the 
small number of patients in studies suggesting 
this relationship, (24,25) including this present 
study, indicates that there is a need for larger 
studies on this subject.  
  Neutrophil count, NLR, and PLR levels were 
found to be significantly higher in the HP(+) 
patients with gastric erosion (p=0.038, p=0.004, 
p=0.024, respectively) [Figure-6 and Figure-8]. 
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NLR and PLR were found to be significantly 
higher in patients with gastric erosion in the HP 
(+) group as compared to patients with normal 
gastric mucosa in the present study, both were 
evaluated independently of the presence of HP. 
According to these results, erosion-related 
inflammation that developed independently of 
the presence of HP may have been triggered, 
and accordingly, NLR and PLR levels, which 
were accepted as inflammation markers, might 
be significantly higher than those with normal 
gastric mucosa (20,21,26).  
 Considering the reliability of the present study, 
it can be noted that patients with comorbid 
conditions that may affect the results of the 
study are excluded from the study and the 
patient group studied in this way is more 
homogeneous, the information is based on 
reliable records, and the presence of HP is 
revealed histopathological endoscopic biopsy. 
  The study has some limitations; since all the 
individuals included in the present study were 
patients who applied to Bolu Abant İzzet Baysal 
University Faculty of Medicine outpatient clinic 
with dyspeptic complaints, it may have been 
insufficient to represent the general population. 
Our histopathological examination revealed the 
presence of HP. Its sensitivity for HP positivity 
is around 80%, largely due to the patchy 
involvement of HP in the stomach. Therefore, 
we may have considered some HP(+) as (-). This 
rate could be reduced by adding a second 
test such as serology and urea-breath test for 
diagnosis. The study may have been insufficient 
to represent larger groups since a total of 206 
patients were evaluated because patients were 
selected according to certain exclusion criteria. 
Since the present study is an observational 
retrospective study, it can not provide sufficient 
information in terms of revealing the reasons 
for the results evaluating the relationship 
between HP infection and endoscopic findings 
and serum tumor marker values, NLR, PLR 
levels and the other hemogram parameters. 

Although those with a history of active or 
previous cancer and those diagnosed with 
cancer as a result of endoscopy were not 
included in the study, we can not ignore the 
possibility that there may be patients with 
undiagnosed cancer in our sample, and that the 
laboratory values of these individuals may have 
affected the results of the present study.  
Conclusion 
  While the origin of most cases of dyspepsia is 
unknown, we do know that some patients have 
dyspeptic complaints that can be diagnosed by 
endoscopic screening. In the present study,  
we contribute to the literature by investigating 
the predictability of the results obtained by 
endoscopic evaluation with serum CA 19-9, CEA 
levels and the hemogram parameters, and we 
believe that it will be a source of inspiration for 
further studies on this subject in a larger and 
prospective design. 
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