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ABSTRACT

Background: Intestinal metaplasia is a precursor lesion of 
gastric cancer. Infection by Helicobacter pylori is the principal 
cause of metaplasia. While evidence of the regression of metaplasia 
after treatment to eradicate this infection has been demonstrated, 
controversy remains with regard to this subject. 

Objective: The objective of this study was to determine the 
frequency of the regression of gastric intestinal metaplasia one year 
after the eradication of Helicobacter pylori.

Methods: A prospective longitudinal designed study was carried 
out. The population studied in this research consisted of patients 
attending the Endoscopy Unit to undergo an upper endoscopy, in 
whom various symptoms indicated intestinal metaplasia associated 
with Helicobacter pylori, and who received standard empiric triple 
therapy to eradicate the bacteria. An upper endoscopy was per-
formed in which four gastric biopsy samples were taken (two from 
the antrum and two from the body) before and after the eradicating 
treatment, with the endoscopic and histological findings studied 
after one year of monitoring. The statistical analysis was conducted 
using the Fisher’s exact test and the McNemar’s test. 

Results: Forty-six patients were studied, of whom 20 (43.5%) 
were men and 26 (56.5%) were women, with an average age of 
58.9 (DE 11.2). Intestinal metaplasia was found in 46 (100%) 
patients before treatment and in 21 (45.7%) patients post-erad-
ication. Complete intestinal metaplasia (type I) was found in 35 
patients (76.1%) before treatment and in 11 (23.9%) patients post-
eradication (p = 0.000), while incomplete intestinal metaplasia (type 
II) was found in 10 (21.7%) patients before treatment and in 10 
(21.7%) patients post-eradication. Non-atrophic chronic gastri-
tis was found in 35 (76.1%) patients before treatment and in 32 
(69.6%) patients post-eradication. 

Conclusions: In this study, gastric intestinal metaplasia asso-
ciated with Helicobacter pylori infection showed a regression of 
54.3% one year after the eradication of this microorganism. This 
treatment could modify the natural history of the development of 
gastric cancer.

Key words: Metaplasia. Helicobacter pylori. Precancerous 
lesions.

INTRODUCTION

Helicobacter pylori (H. pylori) infection is common, 
with a global prevalence of more than 50% and distinct 
geographical variations (1). When H. pylori colonize the 
stomach, the initial immune response of the gastric mucosa 
varies considerably according to the virulence of the strain 
(2). Reports describe an evolving succession of pre-neo-
plasic lesions (atrophic gastritis, intestinal metaplasia, dis-
plasia) developing from H. pylori infection and the devel-
opment of gastric cancer (3). In the initial pre-cancerous 
lesion, atrophic gastritis is characterized by the death of the 
parietal cells and the loss of the glandular epithelium that 
covers the mucosa of the stomach (4). Intestinal metapla-
sia involves the replacement of glandular and/or foveolar 
epithelium by intestinal epithelium and is characterized 
by its morphological similarity to enterocytes. There are 
many classifications for intestinal metaplasia, with no 
universally accepted classification. Histopathological and 
histochemical studies have identified two types of meta-
plasia: type I, or complete, which is characterized by the 
presence of non-secretory absorption cells with well delin-
eated brush-borders, Paneth cells, and cells that secrete 
sialomucins, and which corresponds to a phenotype from 
the small intestine; and type II, or incomplete or colon-
ic, including types IIA and IIB, which are characterized 
by the presence of columnar cells and cells which secrete 
sialomucins (type IIA) and sulphomucins (type IIB) (5). 
Intestinal metaplasia is associated with H. pylori infection 
and bile reflux, although H. pylori is cited as the principal 
cause of metaplasia (6,7).

Some studies have demonstrated the following as risk 
factors for developing intestinal metaplasia: an age of ≥ 61, 
H. pylori infection, the ingestion of spicy food, a history of 
smoking (8), male gender, a family history of gastric can-
cer, a below-university educational level, the consumption 
of dairy products (9), and dietary factors, such as excessive 
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salt consumption, deficient ascorbic acid, and insufficient 
ingestion of carotene (10). However, among the risk fac-
tors, H. pylori infection is considered to be the most sig-
nificant risk factor for intestinal metaplasia (11). As few 
studies have been conducted that estimate the prevalence 
of intestinal metaplasia in the general asymptomatic popu-
lation, it is necessary to carry out an upper endoscopy and 
a histological examination. The prevalence of intestinal 
metaplasia varies from 7.1% to 42.5% depending on coun-
try and diagnostic method (12).

Controversy has arisen with regard to the impact of the 
eradication of H. pylori and the risk of gastric carcinoma. 
There is evidence of the regression of precancerous lesions 
such as intestinal metaplasia after the eradication treatment 
(13). However, although some authors have observed a 
regression of gastric atrophy and low grade dysplasia (14), 
the reversibility of the intestinal metaplasia continues to 
be controversial (15,16). The objective of this study was 
to determine the frequency with which gastric intestinal 
metaplasia regresses one year after the eradication of H. 
pylori infection.

MATERIAL AND METHODS 

This research consisted of a longitudinal and prospective qua-
si-experimental study, with pre and post-test readings taken from 
solely one group. Approved by the Commission for Research and 
Ethics at the Hospital Regional of the Instituto de Seguridad y 
Servicios Sociales de los Trabajadores del Estado, or ISSSTE, in 
Culiacán, Sinaloa, this study did not violate concepts of authorship, 
plagiarism, conflict of interests, or informed consent.

This research studied a population of adult patients attending 
the Endoscopy Unit to undergo an upper endoscopy for various 
symptoms (a dyspepsia test, gastrointestinal bleeding, anemia, and 
dysphagia, among others), and in whom the presence of gastric meta-
plasia associated with H. pylori infection has been identified. All the 
patients included in the study were treated with standard empiric 
triple therapy (40 mg omeprazole, 500 g clarithromycin, and 1 g 
amoxicillin, twice daily for two weeks). The study was conducted 
at the Department of Digestive Diseases at the ISSSTE Hospital 
Regional in the city of Culiacan, Sinaloa, in Northeastern Mexico, 
from June 2013 to June 2015. The patients were monitored for one 
year, with an upper endoscopy conducted one year after the eradi-
cation of H. pylori, and the findings of the stomach endoscopy were 
evaluated, as were the findings of the histological analysis performed 
on the gastric mucosa. The inclusion criteria were: both male and 
female subjects, aged between 30 and 80, in whom the eradication 
of H. pylori had been confirmed using the carbon-14 urea breath test 
and who had provided their informed consent. The exclusion criteria 
included patients with a history of two or more treatments for the 
eradication of H. pylori infection, pregnant women, and patients 
with a history of gastrointestinal surgery or a diagnosis of gastric 
cancer. The elimination criteria included patients who had not been 
monitored for a year, patients for whom the presence of H. pylori 
bacillus had been confirmed via histology during monitoring, and 
patients with errors in data collection. 

Definition of the variables

The histological and endoscopic findings of the gastric mucosa 
and H. pylori infection were defined according to the Sidney sys-
tem (18-21). Gastric intestinal metaplasia was defined according to 
the Filipe and Jass classification (5). Gastrointestinal bleeding was 
defined according to the Forrest classification (22).

Sample

The sample size was set at 49 patients, a power of 80% to 
detect a difference among the hypothetical proportions and the 
alternative of 0.20 (Delta) was calculated. The proportion for the 
null hypothesis was 0.30, assumed by the review of a Spanish 
study (17), and under the alternative hypothesis of 0.50. The bilat-
eral (two tails) Z test was applied with a level of significance of 
0.05, with a 10% expected patient loss. Due to convenience and 
the number of consecutive patients, the type of sampling was not 
probabilistic.

Collection of data

The data were collected from a primary source via the direct 
observation of the stomach (fundus, body and antrum) via two gas-
tric antrum samples, and two body samples taken via an upper video 
endoscopy, as well as findings from the histological study of the 
gastric mucosa samples.

Equipment management, biological samples

Upper endoscopy techniques and gastric biopsies

Oropharyngeal lidocaine spray was applied in a left lateral decu-
bitus position and a mouthpiece was placed. The endoscopy was 
performed under intravenous sedation using an Olympus EG 29-90I 
video endoscope. The macroscopic characteristics of the stomach 
were registered. Four biopsies were taken (two in the antrum and two 
in the body) using FB 25K-1 series biopsy forceps. The endoscopies 
were evaluated by two endoscopy specialists.

Identification of gastric intestinal metaplasia 

Histological study

The gastric mucosa biopsies (two from the antrum and two 
from the body) were processed using standard paraffin techniques 
with histological sections colored with hematoxylin and eosin and 
Giemsa stain. Complementary stains with toluidine blue were used, 
with a sensitivity and specificity of 96 and 99, respectively (23). 
The sections were then evaluated by two pathologists. Type I meta-
plasia was identified by the presence of non-secretory absorption 
cells with well delineated brush-borders and Paneth cells (entero-
cytes), while the presence of columnar cells were used to identify 
type II (24).
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Identification of H. pylori in gastric biopsy samples

Histological studies were performed with sections colored with 
hematoxylin and eosin, according to the criteria from the modified 
Sydney system and Giemsa stain (23).

Statistical analysis

The data were analyzed with the SPSS v 16 software package 
(SPSS, Inc., Chicago IL, USA). Average and standard deviation were 
used for the quantitative variables, while the categorical variables 
were presented as frequencies and percentages. The Fisher’s exact 
test and the McNemar’s test with binomial distribution were used. 
The data are presented in tables and figures. A p value of 0.05 was 
considered as significant. 

RESULTS

Of the 359 patients that underwent an upper endosco-
py, 79 (22%) patients presented with intestinal metapla-
sia, 57 patients had metaplasia associated with H. pylori, 
8 patients were excluded, 49 patients were included in the 
study, and 3 patients were finally eliminated (Fig. 1). 

The average age of the patients was 58.9 (DE 11.2), of 
whom 20 (43.5%) were men and 26 (56.5%) were women (p 
= 0.207). Fifteen (32.6%) patients were referred from Primary 
Care, and 31 (67.4%) patients from the area of medical special-
ties (p = 0.002). With regard to educational level, 20 (43.5%) 
patients had a higher educational level and 26 (56.5%) patients 
had a basic or secondary level of education (p = 0.404).

The indications for upper endoscopy to be performed 
were dyspepsia tests in 33 (71.7%) patients, the con-
sumption of non-steroid anti-inflammatory medication in 
5 (10.8%) patients, a history of intestinal bleeding in 4 
(8.7%) patients, iron-deficiency anemia in 2 (4.3%) patients 
and dysfagia in tests conducted on 2 (4.3%) patients.

Of the 57 patients who presented metaplasia associated 
with H. pylori and who were treated with standard tri-
ple therapy, the bacteria was not eradicated in 6 patients, 
resulting in an eradication rate of 89.4% (Fig. 1).

There was no significant difference in the endoscopic find-
ings from the gastric mucosa in terms of their topography, 
type of gastritis and intestinal bleeding both before treatment 
and after the eradication of H. pylori (p > 0.05) (Table I). 

The most frequent histological finding was chron-
ic non-atrophic gastritis, which occurred in 35 (76.1%) 
patients before treatment and in 32 (69.6%) patients after 
treatment to eradicate H. pylori. No significant difference 
was found between the histological findings for atrophic 
and non-atrophic chronic gastritis both before and after 
treatment to erradiacte H. pylori (p > 0.05). Intestinal meta-
plasia was present in 46 (100%) patients before and in 21 
(4.7%) patients after treatment to eradicate H. pylori. In 
25 (54.3%) patients intestinal metaplasia was absent after 
the eradication of H. pylori. Complete intestinal metaplasia 
(type I) was present in 35 (76.1%) patients before and in 
11 (23.9%) patients after the eradication of H. pylori (p 
= 0.000). Incomplete intestinal metaplasia (type II) was 
present in 10 (21.7%) patients before and after treatment 
to eradicate H. pylori (p = 1.000). Low grade dysplasia was 
present in 5 (10.9%) patients before treatment to eradicate 
H. pylori and was not present after treatment (Table II). 

Fig. 1. Flowchart showing the sample population, evaluation of the selection criteria and results for the regression of intestinal metaplasia associated 
with H. pylori in patients attending the Endoscopy Unit in the ISSSTE Hospital Regional, Culiacan, from June 2013 to June 2015.

3 patients eliminated: lack of follow-up to measure 
the variables of study for one year

8 excluded patients: failure of the tratment to 
eradicate H. pylori infection (6 patients) 

History of gastric surgery (2 patients)

n = 57
Patients with intestinal metaplasia associated with H. pylori 
who received standard triple therapy eradicating treatment

n = 49
Patients included with intestinal metaplasia associated with 

H. pylori, from whom the indection was eradicated with 
triple standard therapy

n = 46
Intestinal metaplasia follow-up after one year

Absence (regression) 
25/46 (54.3%)

Presence (non-regression) 
21/46 (45.7%)
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Table I. Endoscopic findings in the population of patients with intestinal metaplasia referred to the Endoscopy Unit  
for treatment to eradicate H. pylori infection with standard triple therapy at the ISSSTE Hospital Regional, Culiacan, Sinaloa, 

Mexico, from June 2013 to June 2015

n = 46 Before H. pylori eradication After H. pylori eradication (after one year) p valuec

Topography of gastritisa

Antrum 24 (52.2%) 25 (54.3%) 1.000

Pangastritis 19 (41.3%) 17 (39.5%) 0.824

Fundic 3 (6.5%) 1 (2.2%) 0.625

Types of gastritisa

Erythematous 35 (76%) 27 (58.7%) 0.096

Plane erosive 9 (19.5%) 8 (17.4%) 1.000

High erosive 3 (6.5%) 2 (4.3%) 1.000

Atrophy 9 (19.5%) 10 (21.7%) 1.000

Hemorrhagic 7 (15.2%) 5 (10.9%) 0.754

Duodenogastric reflux 5 (10.8%) 6 (13%) 1.000

Rough hyperplasia 3 (6.5%) 2 (4.3%) 1.000

Gastrointestinal bleedingb

Absence 44 (95.7%) 42 (91.3%) 0.5

Forrest I 0 (0%) 3 (6.5%)

Forrest II 1 (2.2%) 0 (0%)

Forrest III 1 (2.2%) 1 (2.2%) 1.000
aUpdated Sydney classification (21); bForrest classification (23); cMcNemar’s test. Statistical significance  ≤ 0.05. Information source: Endoscopy Service at the ISSSTE Hospital 
Regional, Culiacan.

Table II. Histological findings of the population of patients with intestinal metaplasia referred to the Endoscopy Unit  
for the eradication of H. pylori infection with standard triple therapy at the ISSSTE Hospital Regional, Culiacan, Sinaloa, 

Mexico, from June 2013 to June 2015

Before H. pylori eradication After H. pylori eradication (after one year) p valued 

Types of gastritisa

Chronic non-atrophic gastritis 35 (76.1%) 32 (69.6%) 0.607

Mild 22 (47.8%) 24 (52.1%) 0.884

Moderate 12 (26%) 8 (17.4%) 0.388

Marked 1 (2.2%) 0 (0%)

Chronic atrophic gastritis 4 (8.7%) 1 (2.2%) 0.375

Metaplasia

Presence 46 (100%) 21 (45.7%)

Absence 0 (0%) 25 (54.3%)

Metaplasia typesb

Complete metaplasia (type I) 35 (76.1%) 11 (23.9%) 0.000

Incomplete metaplasia (type II) 10 (21.7%) 10 (21.7%) 1.000

Both 1 (2.2%) 0 (0%)

Low-grade dysplasiac 5 (10.9%) 0 (0%)  
aSydney sistem (18,19); bFilipe and Jass classification (5); cSydney classification adjusted (20); dMcNemar test. Statistical significance ≤ 0.05. Source of information: Pathology 
Service at the ISSSTE Hospital Regional, Culiacan. 
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The regression of intestinal metaplasia was observed 
one year after the eradication of H. pylori in 11 (55%) 
men and in 14 (53.8%) women (p = 0.588). Similarly, a 
regression of metaplasia was observed, after the eradica-
tion of H. pylori, in 15 (57.7%) of the patients with a basic 
or secondary educational level, compared to the 10 (50%) 
patients (p = 0.766) who had received higher education. 
The average age of the patients in whom the regression of 
metaplasia was observed was 58.5 (DE 12) years, com-
pared to an average age of 59.4 (DE 10.4) (p = 0.768) 
in patients with no regression of the metaplasia after the 
eradication of H. pylori.

DISCUSSION

Gastric intestinal metaplasia is a precursor lesion of gas-
tric cancer, histological analysis shows the reduction or loss 
of the glandular component as it is replaced by enterocytes, 
and caliciform and Paneth cells. The Pelayo Correa “cas-
cade” describes a sequence of histological lesions leading 
to the possible development of gastric cancer, beginning 
with chronic gastritis and evolving into chronic atrophic 
gastritis, intestinal metaplasia, dysplasia, and finally, can-
cer (2). The most important environmental factor related 
to the development of gastric intestinal metaplasia is H. 
pylori infection. In this study, the regression of intestinal 
metaplasia was observed in 25 (54.3%) patients one year 
after the eradication of H. pylori, a regression which was 
present preferentially in patients with type I metaplasia 
(complete). All 5 (10.9%) patients with low grade dyspla-
sia from the population studied presented regression of 
the lesion before the eradication of H. pylori, although the 
results must be analyzed with caution given the reduced 
sample size included in the study.

While gastric intestinal metaplasia is prevalent, rang-
ing from 7.1% to 42.5% in various countries around the 
world, it was found at a frequency of 22% in this study. 
The regression of gastric intestinal metaplasia subsequent 
to the eradication of H. pylori is clinically significant and 
represents an opportunity for the prevention of gastric 
cancer, which continues to be a public health problem. 
Moreover, prognosis is poor when this type of cancer is 
diagnosed in advanced stages despite treatment attempts, 
so the early detection of pre-neoplasic gastric lesions is 
important in at-risk patients, as well as monitoring and 
eradicating H. pylori. There is some controversy with 
regard to the type of pre-cancerous lesions that might 
lead to the evolution of gastric adenocarcinoma. Thus, 
González et al. (25) undertook a prospective study in 478 
patients, monitored over the course of several years, who 
had been diagnosed with a type of pre-cancerous gastric 
lesion. They observed that a family history of gastric can-
cer and type II intestinal metaplasia (incomplete) were 
risk factors for progression to gastric adenocarcinoma. 
In this study, the regression of intestinal metaplasia type 

II (incomplete) was not observed in the patients when H. 
pylori had been eradicated.

In previous studies, various authors monitored patients 
with gastric intestinal metaplasia who were undergoing 
treatment to eradicate H. pylori, in order to evaluate the 
regression of the lesion. Monés et al. (26) presented a 
study of 37 patients with gastric intestinal metaplasia, and 
observed 100% regression of the lesion. Vázquez Romero 
et al. (17) studied 71 patients; in 50 (29.6%) of them the 
lesion regressed. Massarrat et al. (27) studied 30 patients, 
observing regression in 10 (21.7%) patients.

The discrepancies among the results described above 
could be related to the distinct designs of the various 
studies, the different methods for evaluating the grade of 
atrophy, the different number of gastric samples obtained, 
the number of patients included, the different monitoring 
times, the distinct strains of infectious H. pylori identified, 
and the types and number of treatment strategies used to 
eradicate H. pylori.

With regard to the endoscopic findings of this study, no 
significant difference was observed in the behavior of gas-
tritis, in terms of type and topography, during the disease 
monitoring conducted a year after eradication treatment in 
this study (p > 0.05). No association was found between 
the regression of intestinal metaplasia and age, gender and 
educational level of the patients studied (p > 0.05).

The main limitations of this study include the fact that it 
did not determine the density of H. pylori, gastric biopsies 
were not taken from the angular incisure, and types IIA and 
IIB gastric intestinal metaplasia were not identified by histo-
chemistry. Another limitation was not performing chromo-
endoscopy tests, which are more sensitive and thus precise 
for the identification of areas with metaplasia or dysplasia 
in the gastric mucosa. The methodology used in this study 
did not use a control group, which limited the ability of 
the research to establish evidence that the changes observed 
were due to the treatment being evaluated. However, this 
was a prospective study, and the data collection method used 
facilitated the control of the variables, while monitoring of 
the patients in the study enabled us to ensure losses of no 
more than 5% of the total sample population studied. 

It can be concluded from this research that gastric intes-
tinal metaplasia associated with H. pylori infection pre-
sented a 54.3% regression rate in those patients attending 
an endoscopy unit one year after their infection had been 
eradicated via standard triple therapy. The eradication of 
this micro-organism could modify the natural history of 
the progression of lesions in the gastric mucosa and their 
evolution into gastric carcinoma. 
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