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Abstract
Gastritis is an inflammation of the lining of the gastric mucosa which occurs in response to an injury. It can be 
acute, chronic or mixed, and it can be associated with intestinal metaplasia and atrophy. There are multiple 
etiologic factors including irritation, chemical, immunological, genetic and infectious factors. Among the latter, 
Helicobacter pylori is the most common causative agent.

Objective: The objective of this study was to characterize histologic findings of chronic gastritis in children 
aged 1-16 years at the Hospital Infantil de San José from September 2008 to September 2010.

Materials and methods: This was an observational and descriptive cross sectional study. Information was 
obtained from gastric biopsy reports from children between 1 and 16 years of age who had been evaluated at 
the Hospital Infantil de San José from September 2008 to September 2010.

Results: We reviewed 826 reports of gastric biopsies from children with chronic gastritis. 59.2% of the 
sample was female, and the mean age was 9 years. Helicobacter pylori was present in 58.96% of this popu-
lation, gastric atrophy was present in 0.7% and intestinal metaplasia in 1%. It was found that the presence 
of Helicobacter pylori was related to the degree of chronic inflammation and polymorphonuclear neutrophil 
activity levels.

Conclusions: Helicobacter pylori infection is common in chronic gastritis in children and its presence is 
related to the degree of chronic inflammation and polymorphonuclear neutrophil activity.
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INTRODUCTION

Gastritis is an inflammation of the lining of the gastric 
mucosa in response to an injury. It may be acute with neu-
trophil infiltration or chronic with lymphocyte or plasma 
cell infiltration, or both. Many underlying causes are possi-
ble including intestinal metaplasia and atrophy (1).  

Multiple etiological factors and can be grouped into 
chemical, immunological, genetic and infectious irritants. 
Among the latter is the gram negative bacillus Helicobacter 
pylori which was first observed in the human stomach 
in 1983 by Warren and Marshall (2-4). Since then it has 
become recognized as the most common causal agent of 

gastritis, especially of antral gastritis. It is also the most com-
mon cause of gastric and duodenal ulcers (3-5). In addition, 
it is an essential factor in the pathogenesis of lymphoid tis-
sue tumors associated with the mucosa (MALT lympho-
mas) and gastric adenocarcinoma. (6-8) Transmission of 
these bacteria occurs through the oral-oral and fecal-oral 
route. It has been proposed that half the population is affec-
ted by this infection at some point in their lives. Its highest 
incidence is in the Third world (9, 10).

The prevalence of Helicobacter pylori infections among 
children has been observed to be between 60% and 90% 
and is closely related to socioeconomic status and health 
measures (11-13).
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The gold standard for diagnosing gastritis is histopatho-
logical testing. Numerous classifications have been develo-
ped evolved over time as knowledge of the natural history 
of disease has advanced. For this study we have used the 
Sydney Classification System which was originally publis-
hed in 1990. The Sydney System combines topographical, 
morphological and etiological diagnoses into a clinica-
lly useful diagnosis. Four years after its introduction the 
Sydney System was updated by an international group of 
pathologists who established the consensual terminology 
for gastritis, improved guidelines for histological classifica-
tion and rationalized the diagnostic process (1, 14).

Since studies of chronic gastritis among children in 
Colombia are scarce, and since of Helicobacter pylori’s inci-
dence is high throughout the world, and since it is related to 
chronic inflammatory processes associated with subsequent 
increased incidence of neoplasms, we were motivated to carry 
out this study and contribute to the understanding of chronic 
gastritis in children caused by Helicobacter pylori. Equally 
important for us is learning about the pathology from the epi-
demiological point of view. This study of these bacteria among 
pediatric patients studied at the Hospital Infantil de San José 
also internally validated our procedures and allowed us to 
compare our results with national and international studies.

MATERIALS AND METHODS

An observational descriptive cross sectional study was 
performed using all the reports from gastric biopsies taken 
from children between 1-16 years old which had been 
evaluated at the Hospital Infantil de San José between 
September 2008 and September 2010. The Sydney System 
was used for these evaluations (14). No cardial biopsies 
or cases reported as chemical gastritis or gastric biopsies 
reported as normal were included.

The Sydney system was established to measure degrees of 
chronic gastritis considering topographic, morphological 
and etiological information. It uses a visual analogue sys-
tem which is clearly explained in the consensus. To assess 
the density of Helicobacter pylori it uses polymorphonu-
clear neutrophil activity, chronic inflammation, glandular 
atrophy and intestinal metaplasia (14). 

The protocols of gastric biopsies were checked in order to 
clarify certain variables such as age, gender and the criteria 
included in the Sydney system.

For data analysis we used descriptive statistical tech-
niques and non-parametric inferential statistics such as 
the chi-square test and the Spearman Rank Correlation 
method. These statistical procedures were based on Stata 
version 10.0 for Windows.

The protocol had the approval of the Research and Ethics 
Committee of the Faculty of Medicine of the University 

Foundation of Health Sciences and the research was clas-
sified as without risk. 

RESULTS

During the period of the study we found a total of 849 gastric 
biopsy reports. 23 did not meet the inclusion criteria because 
17 reported chemical gastritis, and 6 reported normal mucosa. 
The final sample thus was constituted of 826 reports.

59.2% of the population consisted of girls. The average 
age was 9.4 years old. 90.6% of the gastric biopsies studied 
were taken from the antral region.

According to the Sydney system criteria assessed in gas-
tric biopsies the following results were found (Table 1).

Table 1. Population Characteristics (n=826).

Age (years) average (DE)  9.4 (4.8)
Gender nº(%)  

Female 489 (59.2)
Biopsy Location nº(%)

Antrum
Corpus
Corpus and antrum
Fundus and corpus

749 (90.7)
11 (1.3)
64 (7.8)
2 (0.2)

Chronic Inflammation Grade nº(%)  
Low
Moderate
Severe

310 (37.5)
428 (51.8)
88 (10.7)

Polymorphonuclear Neutrophil Activity Level nº(%)
Low
Moderate
Severe
Absent

224 (27.1)
165 (20.0)

23 (2.8)
414 (50.1)

Atrophy nº(%)  
Present
Absent

6 (0.7)
820 (99.3)

Intestinal Metaplasia nº(%)  
Present
Absent

8 (1.0)
818 (99.0)

Helicobacter Pylori nº(%)*  
Low (+)
Moderate(++)
Severe(+++)
Absent

201 (24.3)
166 (20.1)
120 (14.6)
339 (41.0)

*Classification according to Sydney System. (14)

Polymorphonuclear neutrophil activity grade

27.1% of the biopsies examined had low polymorphonu-
clear neutrophil activity, 20% had moderate and 2.8% had 
severe activity (Figure 1). 
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Figure 1. Inflammatory polymorphonuclear neutrophil infiltrate in a 
gastric gland with epithelial permeation (Hematoxylin and Eosin stain; 
original magnification x 40).

Chronic inflammation grade

37.5% of biopsies evaluated showed low degrees of chronic 
inflammation, 51.8% had moderate degrees, and 10.7% had 
severe degrees (Figure 2). 

Figure 2. Severe chronic inflammatory infiltrate consisting of lymphocytes 
(Hematoxylin and Eosin stain; original magnification x 20).

Atrophy and intestinal metaplasia

Gastric atrophy was found in 0.7% of the population and 
intestinal  metaplasia was found in 1% (Figure 3).

Figure 3. Complete intestinal metaplasia (Hematoxylin and Eosin stain; 
original magnification x 20).

Helicobacter Pylori

H. pylori infections were found in 59% of the population. 
24.3% had small numbers of bacteria, 20.1% had moderate 
numbers, and 14.6% had abundant bacterial populations 
(Figure 4).

Figure 4. Helicobacter Pylori in abundant quantities +++/+++ 
(Hematoxylin and Eosin stain; original magnification x 100).
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Chi-squared tests showed the existence of a relation (p 
<0.0001) between Helicobacter pylori infections and the 
grade of chronic inflammation. It is important to note that 
of the 88 cases of severe chronic inflammation found in 
biopsies, only 3 did not present Helicobacter pylori (Table 
2 and Figure 5).

Table 2. Relation between presence of Helicobacter Pylori and Chronic 
Inflammation Grade.

Chronic Inflammation 
Grade

Helicobacter Pylori 
Present Total

Low 65 310
Moderate 339 428
Severe 83 88
Total 487 826

Figure 5. Relation between the presence of Helicobacter pylori and the 
grade of chronic gastritis.

In addition, we found that Helicobacter pylori infection 
is related to the grade of polymorphonuclear neutrophil 
activity (p <0.0001) (Table 3).

Table 3. Relation between presence of Helicobacter Pylori and grade of 
polymorphonuclear neutrophil  activity  

Neutrophil Activity Grade Helicobacter Pylori
Present Total

Low 196 224
Moderate 160 165
Severe 22 23
Absent 109 414
Total 487 826

DISCUSSION

The frequency of Helicobacter pylori infections in our 
hospital was similar to those found by other authors in 
Latin America and Asia. In a study conducted in Cuba, 
Gamez Escalona used a histological method and found 
a frequency of Helicobacter pylori infection of 67.7% in 
the pediatric population evaluated (15). Sarmiento Q, in 
a study of a pediatric population in Chile, found a 69% 
infection rate in the study population using histopatho-
logical studies for diagnosis (16). A study in Brazil which 
used a urease test found a 56% prevalence of Helicobacter 
pylori in a pediatric population while another study 
among children Bangladesh using the same diagnostic 
method found the organism in 61% of the children bet-
ween 1 to 3 months and among 84% of the children bet-
ween 6 and 9 years old (17, 13).

European countries have lower prevalences of Helicobacter 
pylori infections than do Latin American and Asian coun-
tries. A study conducted among children between 1 and 14 
years old in a hospital in Tudela, Spain found prevalences 
of up to 15.8%. Enzyme immunoassays were used to detect 
Helicobacter pylori antigen in feces (18). A study done by 
the Thinder in Sweden showed a serological prevalence of 
this organism in 16% of pediatric population (19).  This 
suggests that the prevalence of this infection is higher in 
underdeveloped countries where public health measures are 
weak than in more highly developed countries.

Our results relating the presence of Helicobacter pylori 
infection and the grade of chronic gastritis activity are 
similar to those described in reports by various researchers. 
The study by Gamez Escalona as well as those by Gallo and 
Zambon, found highly significant relations between the 
presence of Helicobacter pylori and active forms of chronic 
gastritis (15, 20).  

We found that the greater the severity of chronic inflam-
mation, the greater was the presence of microorganisms. This 
finding is the same as that of Gamez Escalona (15) and simi-
lar to those of the study by Uhlig in Leipzig, Germany (21).  

A study done in Poland found that the grade of chronic 
inflammation in pediatric patients with Helicobacter pylori 
infection is correlated to the percentage of CD4 positive 
T lymphocytes in peripheral blood, while patients who 
showed no indications of infection with this microorga-
nism had a grade of chronic inflammation related to the 
percentage of B lymphocytes in peripheral blood (22).

In our study we found gastric atrophy in 6 cases, one of 
which also had the presence of Helicobacter pylori. In a 
study conducted in hospitals in Korea and Colombia, gas-
tric atrophy was found in 16% of the population and the 
organism was identified in all cases in Colombia (23).
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In the Hospital de San José in Bogota a study conducted 
in 2002 (24) evaluated the histopathological findings of 
gastritis in individuals under 18 years of age over a period 
of 10 years. That study found 70 cases: 62% were female and 
84.4% were located in the antrum. This is similar to what we 
found in our study, but the frequency of Helicobacter pylori 
infection found in that study was higher (78%), and the most 
seriously affected group of patients were older (from 14 to 
18 years old). In our case the average age was 9.4 years old. 
Gastric atrophy occurred in 1.3% of biopsies and metaplasias 
in 2.6%, both slightly higher than the results in our study.

CONCLUSSIONS

Helicobacter pylori infection is common in chronic gastri-
tis in pediatric patients at Hospital Infantil de San José. The 
grade of chronic inflammation and levels of polymorpho-
nuclear neutrophil activity are significantly associated with 
infection by this microorganism. There were very few cases 
of gastric atrophy or intestinal metaplasia.
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