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Introduction

Nearly 70 percent of gastric cancers (714000 cases) 
are occurring in developing countries (Ferlay et al., 
2010). Northern provinces of Iran specially Ardabil and 
Guilan are high risk regions from the point of gastric 
cancer (Fallah, 2007; Atrkar-Roushan et al., 2013). 
Precancerous lesions in gastric cancer include atrophic 
gastritis (AG), intestinal metaplasia (IM) and dysplasia 
that are preventable by effective treatment. Gastric cancer 
is divided to well differentiated and undifferentiated 
intestinal forms (Shah et al., 2011). Undifferentiated 
intestinal form cancers are related to Helicobacter pylori 
(H. pylori) and since this infection develops in childhood, 
so it needs a long period till the cancer occurs (Correa 
1992; Feldman et al., 2010). H. pylori infection, AG and 
IM are well-known risk conditions for gastric carcinoma 
(Slpponen et al., 1985). 

Studies have shown that H. pylori can lead to a twofold 
increased risk of gastric adenocarcinoma (Huang et al., 
1998; Eslick et al., 1999). Uemura et al. (2001) have 
shown that there is an H.pylori infection in all people who 
suffer from cancer in Japan. Also was suggested that the 
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Abstract

 Background: Treatment of Helicobacter pylori (H. pylori) decreases the prevalence of gastric cancer, and 
may inhibit gastric precancerous lesions progression into gastric cancer. The aim of this study was to determine 
the effect of treatment on subsequent gastric precancerous lesion development. Materials and Methods: We 
prospectively studied 27 patients who had low grade dysplasia at the time of enrollment, in addition to dysplasia 
atrophic gastritis and intestinal metaplasia observed in all patients. All were prescribed quadruple therapy to 
treat H. Pylori infection for 10 days. Patients underwent endoscopy with biopsy at enrollment and then at follow 
up two years later. Biopsy samples included five biopsies from the antrum of lesser curvature, antrum of greater 
curvature, angularis, body of stomach and fundus. Results of these biopsies were compared before and after 
treatment. Results: Overall, the successful eradication rate after two years was 15/27 (55.6%). After antibiotic 
therapy, the number of patients with low grade dysplasia decreased significantly (p=0.03), also with reduction 
of the atrophic lesions (p=0.01), but not metaplasia. Conclusions: Treatment of H. pylori likely is an effective 
therapy in preventing the development of subsequent gastric premalignant lesions. 
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gastric cancer can be prevented by H. pylori eradication 
(Dan et al., 2006), and some experts believe that H.pylori 
treatment can prevent gastric cancer and precancerous 
lesions (Malfertheiner et al., 2005; Fuccio et al., 2007). 
This bacterial infection causes chronic active gastritis in 
all infected people. The surface inflammation begins in 
antrum and will progress slowly to spread in all of the 
stomach. In later stages mucosal atrophy, metaplasia and 
dysplasia will occur in 40%-50% of the infected people. 
After treatment of the H. pylori infection, the inflammation 
and atrophic process will reduce (Curado et al., 2008; 
Ferlay et al., 2010). 

Although, the increasing risk of adenocarcinoma 
following H. pylori infection depends on different factors 
including bacteria species, host genetic factors, infection 
period and the existence of other environmental risk 
factors (cigarette, improper nutrition) (Feldman et al., 
2010). The prevalence of gastric cancer has decreased 
drastically in last decade. Part of this decrease change in 
H. pylori infection and other environmental and nutritious 
factors (Curado et al., 2008). This study was undertaken 
to determine the effect of eradication of H.pylori on the 
development of gastric premalignant lesions.
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Materials and Methods

This research is a part of a large-scaled study for 
gastric cancer designed to assess epidemiological 
aspects, prevalence of precancerous lesions and early 
gastric cancer among people more than 50 years that 
the results has been published in Asian Pacific Journal 
of Cancer Prevention (Mansour-Ghanaei et al., 2012). It 
was a nonrandomized open label clinical trial conducted 
throughout a period of 24 months in the Gastrointestinal 
and Liver Diseases Research Center (GLDRC) in Guilan 
University of Medical Sciences (GUMS). This research 
was approved by ethics committee of GLDRC, and 
parental consent was obtained. The study population 
consisted of the 35 patients who were diagnosed low grade 
dysplasia in histopathologic evaluation of Lashtenesha 
research project (Mansour-Ghanaei, 2012; Shafaghi et 
al., 2012). All of them had also AG, IM and positive rapid 
urease test (RUT). Thirty-five patients received quadruple 
therapy with proton pomp inhibitor and antimicrobial 
treatment to eradicate H.pylori, including Clarithromycin 
500 mg, Amoxicillin 1000 mg, Bismuth sub citrate 240 
mg, Pantoprazol 40 mg all twice daily for 10 days and 
27 patients completed the study. Eight patients left this 
research: six failed to continue the study, and two died due 
to cardiovascular event. After two year, gastroscopy was 
performed for twenty-seven patients by gastroenterologist. 
Biopsy samples included five biopsies from the antrum of 
lesser curvature, antrum of greater curvature, angularis, 
body of stomach and fundus were taken and fixed in 10% 
formalin. Biopsies were examined by the pathologist in 
a blind manner. A further biopsy specimen was taken for 
assessment for H.pylori by RUT which used for diagnosis 
of H. pylori. The data was then entered into SPSS 13. 
Fisher’s exact test or, when appropriate, the chi-square 
test (both two tailed) were used for Categorical variables. 

Continuous variables were analyzed by the Student’s t test. 
Significance of differences and relations were determined 
by p values of <0.05. 

Results 

This study was conducted on 35 patients with gastric 
precancerous lesions, among which, 27 received eradication 
therapy for H. Pylori. The baseline characteristics of these 
Patients are summarized in Table 1.

The successful eradication rate after two years was 
15/27 (55.5%) overall. The frequency of premalignant 
lesions in twenty-seven patients after treatment are shown 
in table2.

 After treatment, the number of patients with dysplasia 
and atrophic lesions decreased significantly (p=0.03 and 

Table 1. Baseline Characteristics of 27 Patients
Sex
 Male 15 (55.6%)
 Female 12 (44.4%)
 Age(year) 64.8±10.8
Age Groups
 50-59 13 (48.2%)
 60-69  5 (18.5%)
 70≥  9 (33.3%)

Table 2. Number of Patients with Precancerous Lesions 
two Years After H. pylori Treatment
Lesion Frequency(%)

Atrophic Gastritis No      23 (85.2)
 Yes 4 (14.8)
Intestinal metaplsia No      9 (33.3)
 Yes 18 (66.7)
Dysplasia No      21 (77.8)
 Yes 6 (22.2)

Table 3. Comparison of Histopathological Grades in Three Types of Lesions Prior to H. pylori Therapy and Two 
Years After Treatment According to the Site of Lesions
Types of Lesion (sites)* Mild Moderate Severe
Grade Frequency (%)** Frequency (%) Frequency (%)
 Prior to therapy After therapy Prior to therapy After therapy Prior to therapy After therapy

Atrophic Gastritis
 Site1 7(25.9) 5(18.5) 5(18.5) 0(0) 0(0) 0(0)
 Site2 6(21) 1(3.7) 1(3.7) 0(0) 1(3.7) 0(0)
 Site3 7(25.9) 1(3.7) 0(0) 0(0) 1(3.7) 0(0)
 Site4 4(14.8) 0(0) 2(7.4) 0(0) 0(0) 0(0)
 Site5 1(3.7) 0(0) 0(0) 0(0) 0(0) 0(0)
Intestinal Metaplasia
 Site1 7(25.9) 7(25.9) 5(18.5) 3(11.1) 3(11.1) 1(3.7)
 Site2 5(18.5) 6(22.2) 4(14.8) 2(7.4) 1(3.7) 2(7.4)
 Site3 7(25.9) 2(7.4) 3(11.1) 1(3.7) 1(3.7) 1(3.7)
 Site4 3(11.1) 4(14.8) 2(7.4) 1(3.7) 0(0) 2(7.4)
 Site5 1(3.7) 1(3.7) 2(7.4) 0(0) 0(0) 0(0)
Dysplasia
 Site1 13(48.1) 1(3.7) 0(0) 0(0) 0(0) 0(0)
 Site2 9(33.3) 2(7.4) 0(0) 0(0) 0(0) 0(0)
 Site3 4(14.8) 1(3.7) 0(0) 0(0) 0(0) 0(0)
 Site4 5(18.5) 1(3.7) 0(0) 0(0) 0(0) 0(0)
 Site5 2(7.4) 1(3.7) 0(0) 0(0) 0(0) 0(0)
*Site 1. Antrum of lesser curvature; Site 2. Antrum of greater curvature; Site 3. Angularis; Site 4. Body of stomach; Site 5. Fundus; **Values are 
presented as patient number (%)
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p=0.01 respectively, both examined by the Fisher’s exact 
test), but not in metaplasia lesions(p=0.4).Sex was not 
associated with healing of gastric precancerous lesions 
after H. pylori treatment in none of three groups (p>0.05 
by the Fisher’s exact test)

Analysis by biopsy site
Specimens were reviewed by pathologists and scored 

using (Dixon et al., 1996; Schlemper et al., 2000) a mild, 
moderate and sever (in grade) for AG, IM and dysplasia 
and compared with specimens before antimicrobial 
treatment. We compared the grade of lesions prior to H. 
pylori therapy and two year after treatment according 
to the site of lesions. There were statistically significant 
differences the grade of atrophic lesions (p=0.01 by 
Student’s t-test) and dysplasia (p=0.045 by Student’s 
t-test). These changes were not statistically significant in 
metaplasia (p=0.13). The results are shown in Table 3. 

Frequency of lesions two years after primary treatment 
based on the patients who are still suffering from H. pylori 
and who are healed of H. pylori is shown Table 4.

Discussion

The association between premalignant lesions and 
adenocarcinoma of the stomach is well known. The 
natural course of gastric precancerous lesions, especially 
dysplasia, is not well established. Gastric premalignant 
lesions such as AG or dysplasia are detected during routine 
endoscopy. H. pylori causes chronic active gastritis, which 
progresses through dysplasia to gastric adenocarcinoma 
(Correa, 1992). Also, the ideal regimen (more than ninety 
percent eradication rate) for the treatment of H. pylori 
infection has not yet been defined (Cuena 2002; Treiber 
et al., 2002; Vakil and Megraud 2007).

The results of this study suggest that the H. pylori 
eradication rate was 55.5% after treatments. The reason 
for the lower eradication rates is not clear. Of course, 
the eradication rate of an infection will vary in different 
conditions, such as: bacterial resistance to drugs, bacterial 
virulence, increased susceptibility of hosts to H. pylori 
infection and re-exposure to H. pylori are proposed to be 
the major requirements for re-infection of H. pylori (Xia 
and Talley 1997; Xia 1997; SM Rahman 2005). Another 
reason was that we checked H. pylori two years after the 
treatment, so some patients may be re-infected during this 
time. Studies in Iran indicate one and three year reinfection 
rate after successful eradication to be 19% and 20%, 

respectively (Malekzadeh et al., 2004).
Statistical results indicated that there was a meaningful 

statistical relationship between the regression of dysplasia 
and AG and eradication rate, it means that infection 
treatment reduces the dysplasia and atrophy. We compared 
precancerous lesions according to histopathologic grade 
(mild, moderate or severe) in five biopsy sites before 
treatment and two years after that. In atrophy and dysplasia 
grade changes were statistically significant. Our findings 
showed the 80% of GA, 25%IM and 82% of dysplasia 
to improve. Ohkusa et al. (2001) suggested that the 89% 
of GA and 61% of IM healed following the treatment of 
H.pylori infection. Also, Lu et al. (2005) reported 75% 
of GA and 51% of IM recovered. Chon et al. (2013) 
research indicates that there was a relationship between 
H.pylori infection therapy and regression of dysplasia, 
so that results matched with our findings in declining of 
dysplasia. Vander Hulst et al. (1997) reported that the rate 
of atrophy and metaplasia did not change considerably 
after treatment of infection. Kokkola et al. (2002) study 
also suggested the healing of metaplasia following the 
treatment of H.pylori infection. The reasons for these 
discrepancies between two recent researches and our 
study may be due to the difference in follow-up time, 
sample size, quantity and location of biopsy specimens and 
histological standard. Also the results indicated that there 
is no statistical difference between patients with dysplasia, 
atrophy and metaplasia by gender, before and after the 
treatment of H.pylori infection. So, it can be concluded 
that the eradication rate did not associate to gender. 
Chon et al. (2013) demonstrated there was no significant 
difference between the treatment and sex.There are some 
limitations to our study. First, this was a nonrandomized 
open label clinical trial study with a small sample size, 
this may threaten generalizability of the results. Second, 
H. pylori eradicated rate was low, so we should find 
other drugs regimen to get high eradication rate. Third, 
a more sufficient follow-up time may be needed to 
evaluate the long-term effect of eradication therapy on 
gastric metaplasia. We suggest further investigations with 
larger sample sizes to estimate the relationship between 
demographic indices including gender, age and smoking 
and the improvement of precancerous lesions

Considering the main goal of this research, studying 
of precancerous lesions following the treatment of H 
.pylori, the result of this research indicated that the lesions 
like dysplasia and atrophy reduced after treatment and 
there was a significant statistical relationship between 
treatment of H.pylori infection and reduction of dysplasia 
and atrophy. Although statistical analysis showed no 
association between the treatment of this infection and 
regression of metaplasia, larger sample size could show 
different results or the metaplasia lesions it may need more 
than two year time to observe the differences. 
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