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Helicobacter pylori (H pylori) is the major cause 
of chronic gastritis and peptic ulcer disease, 
and classified as a group 1 carcinogen by the 
World Health Organisation.1 H pylori infection 
is usually acquired during childhood via 
fecal-oral or oral-oral routes.2 Most of the 
infected children are asymptomatic. Pediatric 
prevalence of the infection is 10% in developed 
countries, whereas it is more than 50% in 
developing countries and the prevalence 

increases with age.3,4 In a group of children who 
had upper gastrointestinal system symptoms 
and underwent endoscopy, the incidence of H 
pylori was reported as 51.8%.5 The most accurate 
diagnostic method for detecting H pylori is 
showing the microorganism in the gastric 
endoscopic biopsies.6

H pylori infection usually presents as antral 
gastritis or gastric and duodenal ulcers in 
children. Chronic gastritis is found in almost 
every child infected with H pylori; whereas 
peptic ulcer develops in only 10%.7,8 Alterations 
in the infected gastric mucosa may result in 
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ABSTRACT

Background. Fecal calprotectin is an important inflammatory marker in intestinal diseases and is not routinely 
used in the upper gastrointestinal system disorders. The aim of this study was to show whether there is a 
relationship between fecal calprotectin levels and Helicobacter pylori (H pylori) gastritis in children and to 
determine the association of fecal calprotectin levels with gastric biopsy results in terms of chronic inflammation 
and neutrophil activity. 

Methods. Patients with the complaints of the upper gastrointestinal system (epigastric pain, heartburn, nausea 
and vomiting) who were planned to undergo endoscopy were enrolled prospectively. The presence of H pylori 
was defined according to the gastric antrum biopsy results. Fecal calprotectin level was tested in the stool 
sample of the patients. The fecal calprotectin levels, upper gastrointestinal endoscopy and gastric biopsy results 
of 89 patients were evaluated. 

Results. H pylori was found to be positive in the gastric biopsies of 51 (57.3%) patients. In the H pylori positive 
group mean fecal calprotectin level was 74.8 ± 67 µg/g, and in the H pylori negative group mean fecal calprotectin 
level was 52.7 ± 46 µg/g and the difference was significant (p= 0.039). We also found a significant relationship 
between fecal calprotectin levels and gastric neutrophil activity grades (p= 0.034). 

Conclusions. Mean fecal calprotectin levels were found to be higher in H pylori positive subjects in our study. 
Fecal calprotectin levels were correlated with gastric neutrophil activity grades. Fecal calprotectin represents 
gastric neutrophilic inflammation. When interpreting a high fecal calprotectin level, H pylori infection should 
be kept in mind.
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atrophy, metaplasia and cancer in years.9 

There is an evolution of the inflammatory 
response to H pylori as the infection persists over 
time. In the early stages of H pylori infection, 
polymorphonuclear cell infiltration in the gastric 
mucosa is the major histopathological finding in 
adults, whereas lymphocytes predominate with 
the progression of the disease.10 In children, 
although the lymphocytic response to H pylori 
appears to be the predominant component, 
active chronic gastric inflammation with 
neutrophils is also detected.10,11

In gastric biopsies of almost all cases with H 
pylori, neutrophils are detected; neutrophil 
activity is a common feature of H pylori 
gastritis.12 Neutrophils are usually located in 
the lamina propria, within the epithelium and 
the foveolar lumen. The extent of mucosal 
injury and the intensity of H pylori infection is 
associated with the density of intraepithelial 
neutrophils.12-14

Calprotectin, a calcium and zinc binding protein 
which is mainly released from the neutrophils, 
increases in many inflammatory processes as 
a sign of the neutrophil chemotaxis.15 Fecal 
calprotectin is an objective, non-invasive marker 
of the intestinal inflammation, commonly used 
in the diagnosis and follow-up of inflammatory 
bowel diseases.16 However there are very 
few studies that investigate the relationship 
between fecal calprotectin levels and the upper 
gastrointestinal system diseases in adults and 
children.17,18

The aim of this study was to show whether fecal 
calprotectin levels increase in H pylori infection, 
and to determine the relationship between 
gastric neutrophil activity and fecal calprotectin 
levels in pediatric patients.

Material and Methods

Study Population

Children with complaints of the upper 
gastrointestinal system, such as epigastric 

pain, pyrosis, heart burn, nausea, vomiting, 
and halitosis, who applied to the Pediatric 
Gastroenterology Departments of Baskent 
University, Faculty of Medicine and Dr. Sami 
Ulus Maternity, Children’s Health and Diseases, 
Training and Research Hospital were evaluated 
between November 2013 and May 2014. 

Children who were older than five years of 
age, who had not used proton pump inhibitors 
or antibiotics within the last 15 days, and who 
were planned to undergo upper gastrointestinal 
endoscopic examination were enrolled as the 
study group. Children with chronic liver, 
kidney, rheumatological diseases and celiac 
disease patients were excluded.

We also excluded patients who had endoscopic 
mucosal lesions such as esophagitis, gastric 
ulcer, gastric polyps, duodenal ulcers in 
order to prevent their possible effects on fecal 
calprotectin levels. Fecal calprotectin test was 
performed in 89 patients who fulfill all these 
criteria mentioned above.

Direct microscopic examination of the stool 
to exclude parasites, and fecal calprotectin 
measurement were performed within two days 
of the endoscopy. 

Only patients older than five years of age were 
enrolled in the study due to the requirement of 
being able to define the symptoms and answer 
the questions related to their gastrointestinal 
complaints. Besides, fecal calprotectin values 
are known to be higher in infants, and the 
cut-off value of fecal calprotectin showing 
inflammation has not been studied well enough 
in patients younger than 5 years of age.19 
Previous studies have demonstrated that the 
fecal calprotectin levels do not differentiate 
between the age groups after the age of four, 
and 50 µg/g level may be used as a cut-off value 
for mucosal inflammation.20 

Histopathological examination of the gastric 
mucosa was used as a diagnostic method to 
show the presence of H pylori. Gastric antral 
biopsies were evaluated according to The 
Sydney Histopathologic Classification12, 
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by two pathologists who were blinded to 
the fecal calprotectin results of the patients. 
Hematoxylen-Eosin and Giemsa dyes were 
used for the examination of the specimens. 
According to the endoscopic gastric antral 
biopsy results, the subjects were divided into 
two groups, H pylori positive and negative 
groups. Fecal calprotectin levels were compared 
between H pylori positive and negative groups. 
Chronic inflammation, neutrophil activity and 
H pylori intensity grades were also compared 
with fecal calprotectin levels. 

This study was conducted with the approval 
of the Ethical Committee of Baskent University 
Faculty of Medicine on 02/10/2013 (Project 
number: KA 13/196). Informed consent were 
taken from families. Baskent University 
Research Foundation supported the study. 

Fecal Calprotectin Measurement

Stool specimens were taken within two days 
of the endoscopic procedure. Quantum Blue 
Calprotectin ® BÜHLMANN rapid test was 
used for fecal calprotectin measurement. 
Quantitative results are available with this 
rapid test, and the results are comparable with 
ELISA test. Fecal calprotectin level is measured 
between 30-300 mcg/g and the cut-off value is 
50 mcg/g. With this cut-off value the sensitivity 
and the specificity of the test for differentiating 
organic and functional disorders, are 84.4% and 
94.5 respectively. 

The quantitative rapid test uses lateral flow 
technology, calprotectin reader analyzes the 
signal intensity from the test and control line to 
give a quantitative value.21 Stool extract is diluted 
with buffering solution, and centrifugated; 
supernatant part is used for analysis. 

Statistical Analysis

Preliminary statistical analysis showed that the 
number of the subjects needed to compare the 
H pylori positive and negative groups, were a 
minimum of 38 patients for each group. 

The results of 38 patients in H pylori negative 
group, and 51 patients in H pylori positive group 
were evaluated with SPSS for Windows 11.5.

For the analysis of the categorical data of H 
pylori positive and negative groups, χ² test and 
Fisher-Exact tests were used. Student t test 
was performed for normally distributed data, 
and Mann-Whitney U test for non-normally 
distributed data. Spearman Rank Correlation 
analysis and Kruskal-Wallis tests were used for 
the relations with fecal calprotectin. 

Frequencies and percentages were used as 
descriptive values in the categorical data. 
Arithmetical mean ± standard deviation was 
used for the normally distributed data, and 
median and interquartile range (IQR) were 
used for the non-normally distributed data. 

Statistical significance was accepted as 0.05.

Results

The fecal calprotectin levels of 89 patients 
(70 (78.7%) girls, and 19 (21.3%) boys) who 
underwent upper gastrointestinal endoscopy 
were evaluated. H pylori infection was found 
in the gastric biopsies of 51 (57.3%) patients, 
whereas in 38 (42.7%) patients H pylori was 
negative. The mean age was 12.8 ± 3 years in the 
H pylori positive group, and 13.11 ± 2.4 years in 
the H pylori negative group (p >0.05).

The main presenting symptoms were epigastric 
pain in 55 (61.8%) patients, abdominal pain 
in 13 (14.6%) patients, heartburn (pyrosis) 
in 12 (13.5%) patients, and nausea in seven 
(7.9%) patients. Halitosis in one, and epigastric 
fullness in another patient were recorded as 
chief symptoms (Table I).

When we performed detailed symptom inquiry, 
71 (79.8%) patients denoted epigastric pain, and 
46 (52%) patients expressed pyrosis. There was 
not a difference in epigastric pain and pyrosis 
frequency in terms of H pylori status (p >0.05). 
Nausea and/or vomiting were stated in 29 
(34.5%) patients and this symptom was more 
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frequent (20 vs. 9) in H pylori positive patients 
(p <0.05).

When the endoscopic diagnoses were evaluated, 
36 (40%) subjects were found to have normal 
upper endoscopic findings, 24 (27%) had antral 
nodular gastritis, 21 (24%) had erythematous 
gastritis, 6 (7%) had antral superficial gastritis, 
2 (2%) had erosive gastritis.

In 51 H pylori positive patients, 21 (41%) had 
antral nodular gastritis. Twenty one out of 24 
(87.5%) patients with antral nodular gastritis 
were found to be positive for H pylori. The 
relationship between antral nodular gastritis 

and H pylori was statistically significant (p 
<0.001) (Table II).

Mean fecal calprotectin level of all patients was 
65.9 ± 60.3 mcg/g (min: 10, max: 300 mcg/g). Mean 
fecal calprotectin levels of H pylori positive and 
negative groups were 74.8 ± 67 µg/g, and 52.7 
± 46 µg/g, respectively. The difference between 
the two groups was statistically significant (p= 
0.039) (Table III).

The cut-off value for fecal calprotectin for 
this study was calculated as 30.49 µg/g with 
ROC (receiver operating character) analysis. 
According to this cut-off value, for the detection 

Table I. Main symptoms of the patients at presentation.
Hp presence

Total
Hp (-) Hp (+)

Epigastric pain (n) 23 32 55
% 60.5% 62.7% 61.8%

Heartburn(pyrosis) (n) 4 8 12
% 0.5% 15.7% 13.5%

Stomachache (n) 5 8 13
% 13.2% 15.7% 14.6%

Nausea (n) 5 2 7
% 13.2% %3.9 %7.9

Halitosis (n) 0 1 1
% 0% 2.0% 1.1%

Fullness (n) 1 0 1
% 2.6% 0% 1.1%

Total 38 51 89

Table II. Endoscopic diagnoses and H pylori.
Hp (-) Hp (+) Total

Normal (n) 18 18 36
% 47.7% 35.3% 40.4%

Antral nodular gastritis (n) 3 21 24
% 7.9% 41.2% 27%

Antral superficial gastritis (n) 6 0 6
% 15.8% 0% 6.7%

Erosive gastritis (n) 2 0 2
% 5.3% 0% 2.2%

Erythematous gastritis (n) 9 12 21
% 23.7% 23.5% 23.6%

Total 38 51 89
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of H pylori, the sensitivity and the specificity of 
fecal calprotectin testing were 60.8% and 63.2% 
respectively. 

The possibility of fecal calprotectin level being 
more than 30.49 µg/g in H pylori positive patients 
was 2.657 times higher than H pylori negative 
patients (Odds ratio 2.657, CI: 95%, 1.117-6.319). 

However, the recommended cut-off value 
to determine the presence of intestinal 
inflammation is accepted as 50 µg/g in Quantum 
Blue Calprotectin ® BÜHLMANN rapid test. 
When we use this cut-off level, the sensitivity 
and the specificity of fecal calprotectin to detect 
H pylori were 39.2% and 73.7% respectively. 

We evaluated gastric biopsy results in terms 
of chronic inflammation, neutrophil activity, 
H pylori intensity, intestinal metaplasia and 
atrophy according to the updated Syndey 
Classification.12 

Out of 38 H pylori negative children, 7 (18%) 
cases had normal findings in their gastric 
biopsies. Mean fecal calprotectin level in those 
with normal gastric biopsies was 53.8 ± 31.04 
µg/g. Remaining 31(82%) patients reported as 
having gastritis in their gastric biopsies, despite 
not having H pylori. Mean fecal calprotectin in 
that group was 52.4 (± 50.09) µg/g. The difference 
in mean fecal calprotectin levels between those 
two groups was not significant.

All 51 H pylori positive patients had some 
degree of chronic inflammation as mild in 18, 
moderate in 24 or severe in 9 cases. Chronic 
inflammation of the gastric antral mucosa was 
seen in 30/38 (79%) of H pylori negative patients 
as mild in 26, moderate in 4 cases. Severity of 

chronic inflammation was higher in H pylori 
positive group (p <0.001) than the H pylori 
negative group. 

Gastric neutrophil activity was seen in 40/51 
(78%) H pylori positive patients (mild 17, 
moderate 19, and severe in 4 cases). Neutrophil 
activity was seen only in 12 out of 38 (32%) H 
pylori negative patients. When we compared 
two groups, gastric neutrophil activity grades 
were higher in H pylori positive group (p <0.001).

There was no relationship between fecal 
calprotectin levels and chronic inflammation 
grades (p= 0.093), however, we found 
a significant relationship between fecal 
calprotectin levels and gastric neutrophil 
activity grades (p= 0.034) (Table IV).

H pylori intensity was mild in 22 (43%), 
moderate in 17 (33%), and severe in 12 (%24) 
patients with H pylori infection. When the 
relationship between fecal calprotectin levels 
and H pylori intensity in gastric biopsy samples 
were evaluated; although H pylori intensity 
grade and fecal calprotectin median levels 
are proportional, this relationship was not 
statistically significant (p= 0.197) (Table IV).

Intestinal metaplasia was not seen in any of the 
subjects. Gastric atrophy was seen in 12 (13%) 
children (3 H pylori negative and 9 H pylori 
positive). 

Discussion

H pylori is one of the world’s most common 
infectious diseases and half of the world’s 
population is infected with it. H pylori is usually 

Table III. The relationship between fecal calprotectin and Hp infection (*p= 0.039).
Fecal calprotectin (µg/g) Hp (-) n=38 Hp (+) n=51
Mean* 52.7 74.8
Standard deviation 46.8 67.6
Median 29.9 40
Minimum 29.9 29.9
Maximum 222 300
Interquartile Range (IQR) 27.6 86
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Table IV. The relationship between fecal calprotectin levels and the grades of chronic inflammation, neutrophil 
activity, and Hp intensity.

0 (none) 1(mild) 2 (moderate) 3 (severe) P value
A. Chronic inflammation  
Fecal calprotectin (µg/g) 0.093

Mean 74 48 81 89
Median 50.4 29 44 29.9
Minimum 29 29 10 29
Maximum 222 220 300 243
B.Neutrophil activity  
Fecal calprotectin (µg/g) 0.034

Mean 54 58 74.8 164
Median 30 29.9 43 178.5
Minimum 29 29 10 58
Maximum 300 222 243 242
C. Hp intensity  
Fecal calprotectin (µg/g) 0.197

Mean 52.7 60 86 86
Median 29.9 32 43 44
Minimum 29.9 29.9 30 29.9
Maximum 222 141 300 242

acquired during childhood, infection rates 
remain higher in some groups of children, 
dependent on factors such as low socioeconomic 
status and bad sanitary conditions.22

Epigastric pain, nausea/vomiting, regurgitation, 
pyrosis, abdominal pain are the symptoms 
of H pylori infection in children, whereas the 
infection may also be asymptomatic. In our 
study group consisting of 89 patients with 
upper gastrointestinal symptoms, 51 (57%) 
of the subjects were found to have H pylori 
infection. Although we excluded the duodenal 
and gastric ulcer patients, H pylori prevalence is 
still high when compared with the literature.18,23

In a study in China, 1634 children underwent 
upper endoscopic evaluation due to 
gastrointestinal system symptoms, and H 
pylori prevalence was found to be 32.1%. 
Active inflammation in gastric biopsies was 
shown in 26.9% of H pylori positive patients, 
whereas it was only 4.1% in H pylori negative 
patients.24 In our study, we found higher rates 
of active gastric inflammation apart from H 
pylori status, and significant difference in terms 

of gastric neutrophil activity between H pylori 
positives (78%) and negatives (32%). These 
different results could be explained by other 
environmental factors and ethnic differences. 

Studies searching about the utilization of fecal 
calprotectin in the diagnosis of gastritis are 
very limited. Montalto et al.17 evaluated fecal 
calprotectin levels in histologically diagnosed 
61 adult gastritis patients and 74 healthy adults. 
Subjects with chronic gastritis were divided 
into three groups having mild, moderate and 
severe gastritis. Fecal calprotectin levels did not 
differ between those three groups and healthy 
controls. Also, there were not any differences 
between the groups, related with H pylori 
presence and chronic proton pump usage.

In a recent study in pediatric functional 
abdominal pain-related gastrointestinal 
disorders, the fecal calprotectin levels of 17 
H pylori positive and 39 H pylori negative 
patients were found to be similar. In this study, 
median fecal calprotectin levels did not also 
differ between cases of patients and healthy 
controls.18 In contrary to that study, our H pylori 
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positive subjects had higher fecal calprotectin 
mean levels than H pylori negative subjects. 
Nevertheless, our sample size of patients 
with H pylori gastritis was larger and gastric 
neutrophilic activity was high. 

Flagstadt et al.25, demonstrated low levels of 
fecal calprotectin in children with functional 
gastrointestinal disorders (FGID); fecal 
calprotectin levels did not differ significantly 
between FGID entities. However, this study 
was performed after excluding any organic 
disease such as H pylori gastritis. 

In a patient group with 56 cases and quiescent 
Crohn disease, it was shown that fecal 
calprotectin levels did not change significantly 
with H pylori eradication.26 There were only six 
H pylori positive patients which lead them to 
avoid coming to a clear conclusion. 

When we compared fecal calprotectin levels 
with chronic inflammation, neutrophil activity, 
and H pylori intensity grades of gastric biopsies 
according to the updated Sydney Classification12, 
a significant relationship to fecal calprotectin 
was only shown between grades of neutrophil 
activity. H. pylori gastritis is characterized by the 
infiltration of the lamina propria between the 
surface epithelium, the foveolae and gland necks 
by plasma cells, lymphocytes, macrophages 
and neutrophil granulocytes. The existence and 
degree of neutrophils inside the epithelium or 
in the lamina propria determine the activity of 
gastritis.13 Since fecal calprotectin is a marker of 
neutrophilic inflammation, our result showing 
the significant relationship between fecal 
calprotectin and gastric neutrophil activity 
might be stated as an expected finding. 

Summerton et al.27 evaluated fecal calprotectin 
levels in 26 patients with gastritis or duodenitis, 
and found normal results. Fecal calprotectin 
levels are expected to be higher with 
increasing neutrophil degree, which is a sign 
of activity. Contrary to previous studies we 
found that activity degree is related with fecal 
calprotectin levels. The lower fecal calprotectin 
levels in upper gastrointestinal diseases in 
previous studies might be explained by less 

severe inflammation and a smaller area of 
inflammation when compared to inflammatory 
bowel diseases.17 

This study compares fecal calprotectin levels 
between H pylori positive and negative patients, 
as well as in different degrees of inflammation, 
activity and H pylori density in childhood 
gastritis. Mean fecal calprotectin levels were 
found to be significantly higher in H pylori 
positive subjects in our study. We also found a 
relationship between neutrophil activity grades 
and fecal calprotectin. However, these data are 
not sufficient to make a statement about the 
certain increase of fecal calprotectin levels in 
childhood H pylori gastritis. 

Fecal calprotectin is a non-invasive marker 
showing the neutrophilic inflammation. Further 
studies are needed to confirm our results and 
provide the routine usage of fecal calprotectin 
in patients with upper GI symptoms and in the 
diagnosis of H pylori.
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