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Abstract
AIM: To evaluate fecal calprotectin concentrations 
(FCCs) in subjects with chronic gastritis and the corre-
lation between FCCs and gastritis activity score. 

METHODS: FCCs were measured in 61 patients with 
histological diagnosis of gastritis and in 74 healthy vol-
unteers. Histological grading of gastritis was performed 
according to the updated Sydney gastritis classification. 
Patients were subdivided into 2 groups according to the 
presence/absence of an active gastritis. Patients with 
chronic active gastritis were divided into 3 subgroups on 
the basis of the activity score (mild, moderate, marked). 
FFCs in relation to Helicobacter pylori  (H. pylori ) infection 
and proton pump inhibitor (PPI) use were also evaluated.

RESULTS: FCCs in patients with chronic active gastritis 

were not significantly different to FCCs either in subjects 
with non active gastritis or in healthy controls. Among 
patients with chronic active gastritis (even marked), 
FCCs did not significantly differ according to activity 
score. No significant differences in FCCs were found 
when considering H. pylori , as well as when considering 
PPI chronic use.

CONCLUSION: FCCs were not significantly increased 
in subjects with chronic gastritis, even in those pa-
tients with a marked neutrophil infiltration. 
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INTRODUCTION
Calprotectin is a calcium and zinc binding protein, mainly 
contained in neutrophils where it accounts for more than 
60% of  cytosolic proteins. It has well-known antimicro-
bial activity, both bacterial and fungicidal[1]. Elevated con-
centrations of  calprotectin can be measured in plasma, 
synovial fluid, urine, liquor, saliva and feces when an 
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inflammation process with recruitment of  neutrophils is 
ongoing[2,3]. In particular, the presence of  calprotectin in 
feces quantitatively relates to neutrophil migration towards 
the gastrointestinal tract[4]. Its levels are closely correlated 
with the fecal excretion of  111In-labelled leukocytes[5]. 
Therefore, it is considered a useful marker of  intestinal in-
flammation[6]. Several recent studies reported a significant 
increase in fecal calprotectin concentrations (FCCs) in in-
testinal conditions characterized by a conspicuous neutro-
phil infiltrate, such as inflammatory bowel diseases (IBDs) 
and non-steroidal antiinflammatory drug (NSAID) enter-
opathy[7-9]. It may accurately distinguish IBD from non-
IBD conditions (such as irritable bowel syndrome)[10,11]. It 
has also been proposed as a reliable marker able to predict 
clinical relapse in IBD patients[12,13]. Diagnostic accuracy 
of  FCCs in colorectal neoplasia has not been univocally 
established yet[14]. 

Chronic gastritis represents a common and heteroge-
neous inflammatory process. It can be morphologically 
characterized by a variable inflammatory infiltrate in the 
lamina propria, within the epithelium and within the fo-
veolar lumen[15]. According to the updated Sydney System, 
the presence of  a neutrophil infiltrate characterizes the 
“activity” of  gastritis[15]. 

The aim of  our study was to evaluate FCCs in sub-
jects with chronic gastritis and the possible correlation 
between FCCs and the activity score, according to the 
updated Sydney System gastritis classification. 

MATERIALS AND METHODS
Patients 
Between May 2008 and December 2008, subjects who 
were referred to the Endoscopy Center of  “Gemelli 
Hospital” for upper gastrointestinal endoscopy, were 
invited to enter the study. In those subjects who agreed 
to participate in the study, the extraction of  at least 5 bi-
opsy samples (2 from the antrum, 2 from the corpus and 
one from the incisura angularis) had been undertaken to 
correctly characterize an eventual gastritis process, in ac-
cordance with Sydney’s recommendations[15]. However, 
when esophageal lesions, gastric ulcers, gastric polyps or 
duodenal lesions were found during the endoscopy, the 
necessary biopsy specimens were taken, and these subjects 
were not included in the study. In addition, subjects with 
IBDs or family history of  IBDs, colorectal cancer, chronic 
use of  NSAIDs, history of  gastric resection, coexisting 
and severe cardiopulmonary, hepatic, renal, neurologic, 
psychiatric, endocrine and rheumatologic diseases, malig-
nancy, pregnancy, alcohol abuse, other intestinal disorders 
characterized by increased mucosal permeability and in-
flammatory changes, were not considered for the study. 

All the eligible subjects were asked to provide a stool 
sample for measurement of  calprotectin levels, within 
2 d of  endoscopic examination, before starting specific 
therapy. Stools were also examined to exclude infectious 
intestinal diseases. All subjects were asked if  they were 
taking proton pump inhibitor (PPI) therapy for at least 

since 1 mo before the endoscopy. 
According to the updated Sydney System, depending 

on the presence/absence of  a neutrophil infiltrate, pa-
tients with chronic gastritis were divided into 2 groups: 
group A which consisted of  patients with active gastritis 
and group B which consisted of  patients with non active 
gastritis. Furthermore, adult healthy volunteers partici-
pated as a further control group, providing their own 
stool sample.

Procedures were in accordance with the ethical stan-
dards of  the Helsinki Declaration of  1975, as revised in 
1983. Each subject gave written informed consent for 
the study. The study was approved by the Institutional 
Board of  Department of  Internal Medicine, Catholic 
University of  Rome. 

Histological evaluation 
The biopsy samples were fixed in 4% buffered formalin, 
processed in the usual manner, and paraffin embedded. 
The sections were stained with hematoxylin and eosin 
for histological evaluation; Giemsa stain was also used to 
evaluate the presence of  Helicobacter pylori (H. pylori). The 
sections were evaluated by 2 separate expert gastrointes-
tinal pathologists working blind. The degree of  activity 
of  inflammation was assessed using a semiquantitative 
3-tiered scale (mild, moderate, marked) according to the 
updated Sydney System[15]. The infiltration of  neutrophil 
granulocytes was defined as “mild” when isolated cells of  
this type were identified in the lamina propria only with 
difficulty, after a thorough search; it was defined as “mod-
erate” if  neutrophils were either easily detectable in the 
lamina propria or were found within the epithelium, pro-
vided they were not crowded; finally, the infiltration was 
defined as “marked” when a dense neutrophil infiltrate, 
usually involving both lamina propria and epithelium, was 
strikingly evident at low power magnification. When activ-
ity differed among antrum, corpus and incisura angularis, 
the activity grade in the most severely affected compart-
ment was considered; when activity grade changed among 
different biopsies of  the same gastric compartment, the 
predominant grade was considered, according to the 
updated Sydney classification[16]. H. pylori status was evalu-
ated as present/absent in all the examined biopsy samples. 
H. pylori density score was graded as mild, moderate and 
marked, according to the updated Sydney classification[16].

Fecal calprotectin measurement
Each subject was instructed to collect and return a single 
stool sample within 48 h of  defecation. Upon receipt, 
the stools were frozen and stored at -20℃ for subse-
quent biomarker determination.

The stool samples were prepared and analyzed ac-
cording to the manufacturer’s instructions (Calprest; 
Eurospital SpA, Trieste, Italy). A portion of  each sample 
(40-120 mg) was measured and an extraction buffer 
containing citrate and urea was added in a weight per 
volume ratio of  1:50. The samples were mixed for 30 s 
by a vortex method and homogenized for 25 min. One 

3407 July 21, 2010|Volume 16|Issue 27|WJG|www.wjgnet.com



milliliter of  the homogenate was transferred to a tube 
and centrifuged for 20 min. Finally, the supernatant was 
collected and frozen at -20℃. In most cases, time from 
sampling to preparation and freezing was estimated to 
be 1-3 d, except for a few samples that took 4-6 d before 
handling. The supernatants were thawed and analyzed 
later with Calprest, a quantitative calprotectin ELISA, 
for determination of  calprotectin in stools. The within-
assay coefficient of  variation was 1.5%. Calprotectin was 
expressed as μg/g of  feces. 

Statistical analysis
Statistical comparison of  age and sex among patients with 
chronic active gastritis, non active gastritis and healthy 
controls was performed by the t-test for unpaired data and 
χ2 test. FCCs among subjects with active gastritis, non ac-
tive gastritis and healthy controls groups were compared 
by the t-test for unpaired data.

In subjects with chronic active gastritis, FCC differ-
ences among the subgroups identified by density of  neu-
trophil infiltration (activity score) were analyzed by means 
of  one-way analysis of  variance (ANOVA). The post hoc 
effect was assessed by Bonferroni t-test. Comparison be-
tween FCCs and H. pylori status, FCCs and PPI use, was 
performed by means of  the t-test for unpaired data. FCC 
differences among the subgroups identified by density of  
H. pylori infection were analyzed by ANOVA. The post hoc 
effect was assessed by the Bonferroni t-test. The statistical 
analysis of  categorical parameters was performed by the 
χ2 test. All values were assessed as mean ± SD. A P-value 
of  0.05 or less was regarded as significant. 

RESULTS
During the study period, 929 subjects had an upper intes-
tinal endoscopy; 696 were ruled out on the basis of  the 
above-mentioned exclusion criteria. Of  the 247 eligible 
patients, 61 Caucasians (28 male, 33 female, mean age 
49.64 ± 13.80 years) gave their consent to participate in 
the study. Seventy four adult healthy volunteers (32 male, 
42 female, mean age 45.93 ± 12.42 years) entered the 
study as controls. The demographic data of  the different 
study groups are summarized in Table 1. There were no 
significant differences between the groups regarding age 
and sex. 

According to the updated Sydney System classifica-
tion, 35 patients showed chronic active gastritis (group A); 
in particular, 15 showed mild activity, 10 moderate activity 
and 10 marked activity. When separately analyzed by an-
trum gastritis activity (AGA) and corpus gastritis activity 
(CGA), 21 patients showed predominant antral activity (4 
mild AGA without CGA; 7 moderate AGA, 6 with mild 
CGA and 1 without CGA; 10 marked AGA, 7 with mild 
CGA and 3 with moderate CGA), 2 showed predominant 
corpus activity (both with mild CGA without AGA), and 
the other 12 patients showed a concordant activity be-
tween antrum and corpus (9 mild and 3 moderate in both 
AGA and CGA).

Of  the 26 patients with non active chronic gastritis 
(group B), 15 showed a predominant chronic mononuclear 
infiltrate, 4 intestinal metaplasia and 7 glandular atrophy. 

Mean FCCs were not significantly different between 
group A and group B, and they both did not differ signifi-
cantly from FCCs in healthy volunteers (P = NS for all 
comparisons). 

When considering only patients with chronic active 
gastritis, mean FCCs were not significantly different 
among the 3 subgroups identified by the different de-
gree of  neutrophil infiltrate (Table 1 and Figure 1). Also, 
when separately considering antrum and corpus gastritis, 
mean FCCs did not correlate with the degree of  activity 
in either subgroup.

When considering the presence of  H. pylori infection 
in the whole study group, 24 patients were H. pylori posi-
tive (7 with mild infection, 8 moderate and 9 marked), 
while 37 patients were H. pylori negative; mean FCCs nei-
ther significantly differed between the 2 subgroups (27.35 
± 22.64 vs 28.84 ± 24.21, P = NS), nor correlated with 
degree of  H. pylori infection (P = NS for all comparisons). 
On the other hand, both the presence and density of   
H. pylori significantly correlated with neutrophilic infiltra-
tion. In particular, in subjects with chronic active gastritis, 
5/15 (33%) with a mild active gastritis, 8/10 (80%) with a 
moderate active gastritis, and 10/10 (100%) with a severe 
active gastritis, were H. pylori positive, whereas in the group 
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Figure 1  Mean fecal calprotectin concentrations ± SD in the different study 
groups. 
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Table 1  Demographic data and mean fecal calprotectin con-
centrations of the different study groups  (mean ± SD)

Groups n Sex (M/F) Age (yr) FCCs (μg/g)

Patients 61 28/33 49.64 ± 13.80 28.25 ± 23.43
Active gastritis 35 15/20 49.66 ± 14.15 29.70 ± 21.26

Mild 15 6/9 48.07 ± 14.56 31.44 ± 22.55
Moderate 10 7/3 47.60 ± 13.72 31.08 ± 23.68
Marked 10 2/8 53.30 ± 14.64 26.57 ± 17.66

Non active gastritis 26 13/13 49.90 ± 13.61 25.97 ± 22.55
Healthy controls 74 32/42 45.93 ± 12.42 31.20 ± 19.18 

FCCs: Fecal calprotectin concentrations.



with non active gastritis, only 1/26 (3.8%) was H. pylori  
positive (P < 0.001). In addition, when considering H. pylori  
density, of  the 7 patients with a mild H. pylori density 
score, 4 showed mild active gastritis and 3 moderate active 
gastritis; of  the 8 patients with moderate H. pylori density, 
3 showed moderate active gastritis and 4 showed marked 
active gastritis, while one had non active gastritis; of  the 
9 patients with marked H. pylori density, one showed mild 
active gastritis, 2 moderate active gastritis and 6 marked 
active gastritis (P < 0.05).

Finally, when considering PPI use, 22 patients were 
on PPI therapy and 39 patients were not; mean FCCs 
were not significantly different between the 2 groups 
(32.88 ± 25.90 vs 25.64 ± 25.83, P = NS).

DISCUSSION
Our study showed no significant differences in FCCs 
between patients with chronic active gastritis and non 
active chronic gastritis controls, regardless of  the degree 
of  neutrophil infiltration. In addition, FCCs in both 
groups did not significantly differ with regard to that in 
healthy controls.

Fecal calprotectin has recently emerged as a reliable 
marker of  intestinal inflammation[14]. Different stud-
ies regarding fecal calprotectin have been carried out in 
bowel diseases, mainly IBDs[8-11]. Up to now, no specific 
studies have been designed to evaluate FCCs in upper 
gastrointestinal tract diseases. The few available data on 
this topic can only be gathered from studies evaluating 
FCCs in different conditions throughout the gastroin-
testinal tract. In this regard, only Summerton et al[17], in 
2002, performed a study evaluating FCCs in different 
gastrointestinal inflammatory and cancer conditions. 
In particular, 26 patients showed upper gastrointestinal 
inflammation because of  gastritis and duodenitis. FCCs 
were in the normal range in all these subjects. Neverthe-
less, a correlation between FCCs and histological severity 
of  inflammation was not performed in this study. 

Chronic gastritis is a very common clinical condition. 
The updated Sydney System provided the term “activity” 
as an expression of  the presence of  neutrophils on a 
background of  chronic inflammation[15]. 

As expected, we found that patients with non active 
chronic gastritis did not show increased FCCs, since a 
neutrophil infiltrate is lacking in these conditions. Nev-
ertheless, we also found that FCCs were not significantly 
increased in active chronic gastritis, even in subjects with 
a marked activity score (and so a high grade of  neutrophil 
infiltration). This result could be explained by the consid-
eration that the inflammatory process, and in particular the 
neutrophil recruitment occurring in gastritis, is far less se-
vere than in other intestinal conditions, mainly IBDs. Fur-
thermore, our findings can be also explained by the smaller 
extent of  inflamed tissue found in gastritis with respect 
to that in IBDs. In this regard, Sipponenn et al[18] reported 
that subjects with ileal Crohn’s disease showed lower fecal 
markers (calprotectin and lactoferrin) compared to sub-
jects with colonic involvement. They supposed that this 

finding might be explained by the limited extent of  ileal 
disease, even in the presence of  endoscopic and histologi-
cal inflammation. In addition, in 39 children with IBDs, it 
has been shown that FCCs were closely related not only to 
disease severity, but also to disease extent[19]. 

In our study, we did not consider all those subjects 
with endoscopic findings involving the esophagus, duo-
denum or with gastric polyps and ulcers, because our 
aim was to evaluate FCCs only in chronic gastritis, relat-
ing these levels to the neutrophil infiltrate classified ac-
cording to a validated histological score. Further studies, 
specifically aimed at this purpose, should clarify if  FCCs 
might be increased in other upper gastrointestinal dis-
eases different from chronic gastritis. 

It has been reported that a neutrophil infiltrate is 
almost always present in H. pylori gastritis and usually 
disappears within a few days of  antibiotic therapy[20]. In 
agreement with data in the literature, we found that the 
gastritis activity score was closely correlated with the de-
gree of  H. pylori infection. In particular, only one patient 
with an absent neutrophil infiltrate was H. pylori positive, 
while all 10 patients with marked active gastritis showed 
H. pylori infection. However, no significant differences 
were found when FCCs was compared between H. pylo-
ri-positive and H. pylori-negative subjects, regardless of   
H. pylori density score. 

Concerning the relationship between PPI therapy and 
FCCs, Poullis et al[21], in a letter, reported that patients us-
ing PPIs had significantly higher FFCs compared to those 
not on PPIs. Nevertheless, data on their population were 
lacking; they did not undergo endoscopy, and other causes 
of  increased FCCs, such as IBDs and NSAID use were 
not excluded. On the other hand, it has been reported 
that PPIs may also inhibit proton pumps present on 
membranes of  phagolysosomes of  neutrophils, interfer-
ing with neutrophil release of  reactive oxygen species, 
commonly mediated by lysosomal acidification[22,23]. We 
found that FCCs were not significantly different between 
subjects taking PPIs and subjects who did not, thus sug-
gesting that gastric pH is unlikely to be responsible for 
the low levels of  FCC we found. On the other hand, it is 
not possible to exclude that gastric acidity could interfere 
with FCCs. Until now, no data have been available on this 
topic and further studies should be encouraged. 

In conclusion, we showed that in subjects with 
chronic active gastritis, even marked, FCCs were not sig-
nificantly increased when compared with FCCs either in 
subjects with non active gastritis or in healthy controls. 
Thus we recommend that in subjects with high FCCs, 
causes of  gut inflammation other than chronic gastritis 
should be checked. 

COMMENTS
Background
Fecal calprotectin is a valid marker of intestinal inflammation, being quantita-
tively related to neutrophil migration towards the gastrointestinal tract. Fecal 
calprotectin concentrations (FCCs) are significantly increased in intestinal 
diseases characterized by a conspicuous neutrophil infiltration, mainly inflam-
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matory bowel diseases. Chronic gastritis morphologically shows a variable 
neutrophil infiltrate, which characterizes the gastritis activity, according to the 
updated Sydney System classification.
Research frontiers
No systematic study has ever been performed to evaluate FCCs in subjects 
with chronic gastritis and the possible correlation between FCCs and gastritis 
activity score.
Innovations and breakthroughs
The authors found no significant difference between FCCs in patients with 
chronic active gastritis and FCCs either in subjects with non active gastritis or 
in healthy controls. Among patients with chronic active gastritis (even marked), 
FCCs did not correlate with the activity score.
Applications 
The authors recommend that in subject with high FCCs, causes of gut inflam-
mation other than chronic gastritis should be checked. 
Terminology
Calprotectin: A calcium and zinc binding protein, mainly contained in neutrophils 
where it accounts for more than 60% of cytosolic proteins. It has well-known 
antimicrobial activity, both bacterial and fungicidal. Elevated concentrations of 
calprotectin can be measured in plasma, synovial fluid, urine, liquor, saliva and 
feces when an inflammation process with recruitment of neutrophils is ongoing. 
The presence of calprotectin in feces quantitatively relates to neutrophil migra-
tion towards the gastrointestinal tract. Active gastritis: according to the updated 
Sydney System, the presence of a neutrophil infiltrate characterizes the “activity” 
of gastritis. 
Peer review
The study is set up correctly. The material studied is big enough to allow con-
clusions to be drawn. The paper is written sufficiently well, the Introduction 
gives a good overview of the study background and the authors clearly raised 
the hypothesis of the study. The description of the method and material studied 
is accurate. The aim of the study is fulfilled. The Results are presented clearly 
and have been discussed sufficiently well.
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