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Helicobacter pylori is one of the common infection of humans. It is associated with chronic gastritis, 
peptic ulcer, mucosa related tissue lymphoma and gastric cancer. Whether H. pylori gastritis is a local 
inflammation or contributes to systemic inflammation remains unclear. Mean platelet volume is an 
indicator of systemic inflammation that can be determined from routine hemogram analyses. The 
present study was aimed to evaluate the relationship between mean platelet volume and H. pylori 
gastritis. Two hundred and eighty three (283) patients admitted with dyspeptic symptoms, and to whom 
endoscopy was performed, were enrolled in the study. Mean platelet volume levels of patients with and 
without H. pylori gastritis were compared and also, mean platelet volume levels according to 
parameters of Sydney Score System were compared. There was no significant difference between 
patients with and without H. pylori gastritis in the mean of mean platelet volume (p>0.05). Also, mean 
platelet volume levels did not differ between groups with regards to H. pylori intensity (p>0.05). There 
was also no significant association between mean platelet volume levels and H. pylori gastritis 
intensity. Chronic and acute infection, atrophy and intestinal metaplasia also did not have relationship 
with mean platelet volume. It can be concluded therefore, that mean platelet volume cannot be used as 
an indicator of systemic inflammation for H. pylori gastritis. 
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INTRODUCTION 
 
Helicobacter pylori is the most common bacterial infection 
of humans that is specific for gastric epithelial cells. It is a 
Gram negative, microaerophilic bacterium associated 
with chronic gastritis and peptic ulcer disease as well as 
gastric cancer and mucosa related tissue lymphoma 
(MALT) (McColl, 2010). Prevelance of H. pylori depends 
on geographical location and socioeconomical status but 

approximately 50% of the world adult population is 
infected by H. pylori (Pounder and Ng, 1995). 

H. pylori colonizes the human stomach and triggers 
gastric inflammation. It promotes neutrophils and 
monocyte recruitment, and many proinflammatory 
cytokines which causes gastric mucosa damage release. 
Although, high prevalence of infection, small proportion of
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population suffer from the gastroduodonal disease 
associated with H. pylori. Chronic infection and 
inflammation continues unless H. pylori is eradicated. 
Innate inflammatory response of organisms is not enough 
for eradication of H. pylori. Whether this inflammation is 
limited to gastric mucosa or causes systemic 
inflammation remains unclear. 

As a result of high prevalence of H. pylori, association 
between other common diseases that is great of 
importance to public health has been addressed. Some 
studies reported the relationship between H. pylori 
infection and diabetes mellitus and coronary artery 
disease (Jha et al., 2008; Oldenburg et al., 1996). 

Platelets play a crucial role in the development of 
cardiovascular events (Davi and Patrono, 2007). Mean 
platelet volume (MPV) is one of the platelet indices that 
marks platelet size. MPV is a routinely available 
laboratory analysis that can be determined from 
hemograms, thus, it has been assessed as an 
inflammatory indicator for various types of disease. High 
MPV values indicate larger and more active platelets 
which contribute to the thrombotic events. Some studies 
yielded higher MPV values for diseases assumed to have 
low grade inflammation such as diabetes mellitus and 
coronary artery disease (Cameron et al., 1983; Shah et 
al., 2012). 

The aim of the present study was to evaluate the 
relationship between H. pylori infection and MPV as well 
as correlation between H. pylori and inflammation 
intensity and MPV. 
 
 

MATERIALS AND METHODS 
 

Patients 
 
Patients who were admitted to Department of Gastroenterology, 
Keciören Training and Research were assessed. Two hundred and 
eighty three (283) patients with dyspeptic symptoms were recruited 
from gastroenterology outpatient clinic between during January and 
June 2012. Local ethical committee approved the study. Informed 
consent was given by individuals enrolled in the study. All patients 
were subjected to upper gastrointestinal system endoscopy and 
blood samples were collected for routine complete blood count 
(CBC). Exclusion criteria were, having diabetes mellitus, coronary 
artery disease, renal failure, liver failure, cardiac failure, 
inflammatory disease such as rheumatoid arthritis, systemic lupus 
erythematosus and malignancies. 
 
 
Methods 
 
During endoscopy, biopsies for histopathological analyses were 
obtained from antrum and corpus separately. H. pylori was 
diagnosed according to the positive staining with Giemsa and 
presence of curved-shaped bacteria on the epithelial cell surface. 
Hematoxylen eosin was used for routine histopathological 
examination evaluated by an experienced pathologist who is not 
aware of the clinical and laboratory data of patients. Besides, 
presence of H. pylori was reported for each specimen by the 
pathologist, H. pylori intensity was reported according to the 
Sydney System.  Inflammation,  intensity, intestinal metaplasia and 

 
 
 
 
atrophy were evaluated for each specimen as normal/absent (0), 
mild (1), moderate (2) and severe (3) (Dixon et al., 1996). 

CBC was analyzed by automated blood cell counters. Venous 
samples were collected into EDTA containing tubes and 
measurements for CBC which were done within 2 h after sampling 
routinely in our hospital. 
 
 
Statistics 
 
Statistical Package for Social Sciences (SPSS) version of 15.0 was 
used for analysis. Data were tested for normal distribution using the 
Kolmogrov-Smirnov test. Continuous variables were given as 
means ± SD. Mann Whitney U was performed for comparing 
independent groups. Kruskal Wallis was used for variance between 
groups according to the HP intensity. Chi square was used for 
comparison of categorical variables. Spearman’s rank order was 
used to assess the correlation between inflammation intensity, 
atrophy, intestinal metaplasia and MPV. When p values were 
expressed as < 0.05, analyses were accepted as significant. 

 
 
RESULTS 
 
A total of 283 patients were included in this study. One 
hundred and sixty nine, 169 (59%) of them were female 
while 116 (41%) of them were male. 168 (59.4%) patients 
were diagnosed with HP infection, 115 of them do not 
have H. pylori infection. 97 (57.7%) of patients with HP 
infection were female and 71 (42.3%) of them were male. 
70 (60.9%) of patients without H. pylori were female and 
45 (39.1%) of them were male. No significant difference 
was determined between patients with and without H. 
pylori infection in the term of gender (p = 0.59). Also, 
groups according to the H. pylori intensity do not have 
significant difference in terms of gender. Mean age of 
patients with H. pylori infection was 40.33 ± 13.3, while 
mean age of patients without H. pylori infection was 
44.83 ± 15.45, there was no significant difference (p = 
0.16). 

MPV values of 283 patients were between 6.30 and 
11.5 fL. Mean of the MPV was 8.55 ± 0.93 fL. 9 (3.2%) 
patients’ MPV values were below the normal range and 4 
(1.4%) patients MPV value were higher than the normal 
range. Patients with and without H. pylori infection have 
similar mean MPV values. Mean of MPV of patients with 
H. pylori infection was 8.57 ± 0.94 while mean of MPV 
values of patients without H. pylori infection was 8.53 ± 
0.92. There was no significant difference between two 
groups (p>0.05) (Figure 1). H. pylori intensity, acute 
inflammation, chronic inflammation, atrophy and intestinal 
metaplasia status were assessed for each of antrum and 
corpus samples. Highest values of the two region was 
determined by comparing assessments. When MPV 
values of groups according to the H. pylori intensity were 
compared, there was no significant difference (p = 0.46) 
(Table 1). Correlation between acute and chronic 
inflammation intensity, atrophy, intestinal metaplasia and 
MPV levels were not found to be statistically significant 
(p>0.05) (Table 2). 
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Figure 1. Absence of relationship between MPV levels and HP gastritis. 

 
 
 

Table 1. Comparison of MPV levels of groups according to the HP intensity. 
 

HP intensity MPV (fL, mean ± SD) Patient number 

0 8.51 ± 0.91 116 

1 8.46 ± 0.83 69 

2 8.64 ± 1.08 72 

3 8.78 ± 0.8 26 

 
 
 

Table 2. Correlation between MPV levels, acute and chroinc inflammtion intesity. 
 

Parameter r (coefficient correlation) p 

Neutrophil 0.066 0.268 

Mononuclear cell 0.055 0.353 

Atrophy 0.012 0.838 

Intestinal metaplasia -0.066 0.267 

 
 
 
DISCUSSION 
 
In this study, we hypothesized that MPV; a putative 
marker for inflammation can reflect the gastric 
inflammation as well as systemic low grade inflammation. 
No significant difference have achieved between patients 
with and without H. pylori infection. Furthermore, there 
was no difference between groups according to HP 

intensity. MPV did not correlate with any parameters of 
Sydney System. Acute and chronic inflammation, atrophy 
and intestinal metaplasia is not related to the MPV level.  

HP infection of gastric mucosa is characterized by 
recruitment of neutrophil cells which usually progress to 
chronic inflammation caused by mononuclear cells (Stolte 
et al., 1995). Because of the inflammation in the gastric 
mucosa,  it is thought that HP infection may lead to syste- 
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mic inflammation. C reactive protein (CRP), tumor 
necrosis factor α (TNF-α) and interleukin 6 (IL-6) are the 
markers of low grade chronic inflammation (Silha et al., 
2007). Both clinical trails and population based 
epidemiologic studies achieved conflicting results about 
blood levels of inflammation markers in HP infection. 
Some studies have reported increased levels of CRP in 
HP infection (Gen et al., 2010; Stettin et al., 2008), 
whereas one clinical trial was found with no correlation 
between HP infection and CRP (Gillum, 2004). One large 
population based epidemiological study found 
relationship between HP infection and CRP but the other 
ones did not reiterate this result (Jackson et al., 2009; 
Nazmi et al., 2010). 

Serum levels of other inflammatory cytokines have 
been researched. TNF-α which plays a pivotal role in 
gastric inflammation has increased in patients with HP 
infections (Perri et al., 1999). Russo et al. (2001) 
determined increased levels of IL-8 and TNF-α but not IL-
10 and IFN-γ in asymptomatic persons infected with HP 
when compared with persons without HP infection. On 
the other hand, Fan et al. (1995) did not find higher 
serum levels of IL-8 and TNF-α in patients with HP 
infection. Correlation between IL-6, IL-8, TNF-α; between 
HP intensity and severity of inflammation has been 
shown in a study. No correlation was found between 
these parameters and inflammatory markers 
(Bayraktaroglu et al., 2004). 

Cardiovascular disease and related factors like type 2 
diabetes, insulin resistance and obesity are associated 
with a state of chronic low grade inflammation. Some 
epidemiologic studies have shown relationship between 
chronic HP infection and coronary artery disease 
(Mendall et al., 1994; Strachan et al., 1998). Chronic 
infection that persists in the organisms may trigger the 
atherosclerosis by vascular inflammation, infection of 
blood cells and endothelial dysfunction (Jia et al., 2009). 

It was shown that HP infection causes leukocyte-
platelet activation and aggregation in gastric venules of 
murine model (Elizalde et al., 1997). Same study 
reported that HP infected humans have circulating 
platelet aggregates and activated platelets that suggests 
microvascular dysfunction may contribute to the non 
gastrointestinal manifestations of HP infection. One study 
reported that eradication of HP can improve endothelial 
dysfunction measured by ankle brachial index and flow-
mediated diameter percent change (Blum et al., 2011). 

In the last decades, growing evidence implicates the 
role of the platelets in thrombosis, inflammation, immunity 
and angiogenesis. MPV is a marker of platelet size that 
can be easily found from hemograms. Larger platelets 
mean metabolically and enzymatically more active 
platelets that contribute to proinflmaamatory and 
prothrombotic states (Chu et al., 2010). Elevated MPV 
levels have been associated with myocardial infarction 
and related mortality (Endler et al., 2002). Intensity of 
systemic inflammation identifies the size of the platelets. 

 
 
 
 
High grade inflammatory conditions like rheumatoid 
artritis and inflammatory bowel disease is characterized 
by small sized platelets thus decreased level of MPV 
(Kapsoritakis et al., 2001; Kisacik et al., 2008). MPV 
levels and disease activities have inverse relationships. 
Disease achieved remission with immunosuppressive 
therapy is characterized by higher MPV levels than active 
period of the disease. 

To the best of our knowledge, this study is the largest 
in the literature that investigated correlation between HP 
infection and MPV levels. Topal et al. (2010) conducted a 
study that includes 114 consecutive patients. MPV levels 
did not differ according to the parameters of updated 
Sydney Score. Also, antrum, corpus and incisura 
angularis specimens were evaluated separetely, there 
were no correlation between MPV and HP intensity, 
acute and chronic inflammation, atrophy and intestinal 
metaplasia (Topal et al., 2010). Our study reiterates the 
results of this study. 

The regulation of megakaryocytopoiesis is linked to the 
circulating platelets and physiological and pathological 
conditions affect this process. Inflammatory cytokines 
including thrombopoetin, granulocyte-macrophage colony 
stimulating factor, IL-1, IL-6, TNF-α influences maturation 
and release of platelets into the circulation. One of the 
possible explanation that MPV levels did not correlate 
with HP intensity is difference of cytokines involving in the 
inflammation of gastric mucosa. Although, serum levels 
of TNF-α increased in HP infection, notable cytokine of 
gastric inlammation is IL-8. One study reported that IL-6 
levels that have impact on platelet production did not 
differ between patients with and without HP infection 
(Blum et al., 2011). But the same study reveals the 
reversibility of endothelial dysfunction after HP 
eradication. 

Another reason for the finding of this and previous 
study is that HP infection is a local infection rather than 
systemic. Although, gastric microvascular architecture is 
damaged because of platelet aggregation and activation, 
it is not enough to trigger a systemic inflammation. Larger 
vessels of host must be chronically infected for 
endothelial dysfunction. HP associated non 
gastrointestinal disease like coronary artery disease and 
diabetes pathogenesis does not seem to be related to 
platelet aggregation. HP infection can cause epithelial 
dysfunction by altering levels of lipid profile. One study 
reported that HP infected individuals’ have increased 
level of LDL and HOMA-IR and the levels decrease after 
eradication (Goll et al., 2007). Küçükazman et al. (2009) 
reported correlation between LDL-C and triglycerides 
levels and updated Sydney Score System. 

In conclusion, the relationship between chronic 
infection, inflammation and diseases like coronary artery 
disease and diabetes mellitus remains unclear. MPV 
cannot be an indicator of gastric inflammation in this 
situation. As protection from this disease depends on 
early  recognition,  discovering  indicators of inflammation 
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has great importance. Large prospective studies are 
needed to explain this subject. 
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