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Abstract
A I M :  To i n v e s t i g a t e t h e e f f e c t o f H p y l o r i  
eradicat ion on atrophic gastr i t is and intest inal 
metaplasia (IM).

METHODS: Two hundred and fifty-nine patients 
with atrophic gastritis in the antrum were included 
in the study, 154 patients were selected for H pylori   
eradication therapy and the remaining 105 patients 
served as untreated group. Gastroscopy and biopsies 
were performed both at the beginning and at the end of 
a 3-year follow-up study. Gastritis was graded according 
to the updated Sydney system. 

RESULTS: One hundred and seventy-nine patients 
completed the follow-up, 92 of them received H pylori 
eradication therapy and the remaining 87 H pylori -
infected patients were in the untreated group. Chronic 
gastritis, active gastritis and the grade of atrophy 
significantly decreased in H pylori eradication group 
(P<0.01). However, the grade of IM increased in H pylori 
-infected group (P<0.05). 

CONCLUSION: H pylori eradication may improve 
gastric mucosal inflammation, atrophy and prevent the 
progression of IM.

©2005 The WJG Press and Elsevier Inc. All rights reserved.
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INTRODUCTION
H pylori-infected gastric mucosa evolves through stages 
of  chronic gastritis, glandular atrophy (GA) and intestinal 
metaplasia (IM) which is a main cause of  intestinal type of  
gastric adenocarcinoma. H pylori  infection induces gastric 
epicyte apoptosis. The index of  apoptosis and proliferation 
decrease after H pylori eradication[1,2]. H pylori eradication 
can prevent gastric cancer. Whether the precancerous 
lesions are reversed or terminated after H pylori eradication 
is crucial to evaluate this therapy for a preventive purpose. 
To investigate the histological changes in the gastric 
mucosa, we followed up chronic atrophic gastritis patients 
who received H pylori eradication therapy for 3 years.

MATERIALS AND METHODS
A total of  259 H pylori-infected patients, who were 
diagnosed as having antral atrophic gastritis (without 
organic gastropathy, e.g., ulcer, tumor, etc.) by gastroscopy 
and biopsy in our hospital during 1997 to 1999, were 
followed up in our study; 154 of  them received H pylori 
eradication therapy and the remaining 105 did not receive 
H pylori eradication therapy. Patients who failed to respond 
to H pylori eradication therapy and had uncertain H pylori 
infection were excluded. Patients who did not return for 
re-evaluation or became H pylori negative without receiving 
H pylori eradication therapy were also excluded. A total 
of  179 patients including 82 men and 97 women aged 
30-74 years (92 in the H pylori eradicated group and 87 in 
the control group) completed the 3-year follow-up study.

All the subjects underwent gastroscopy when they 
entered the study and fulfilled the 3-year follow-up; 
some patients underwent gastroscopy every year. During 
gastroscopy, 3 antral biopsy specimens (from the greater 
and lesser curvatures 2-3 cm from the pylorus) were taken. 
One antral biopsy specimen was submitted to rapid urease 
test (RUT) and the other two were cut into sections for 
histological examination.

The patients were confirmed to have H pylori infection 
only when both RUT and histological stain (modified 
Giemsa stain) produced positive results. Otherwise 
they were considered as non-H pylori-infected healthy 
volunteers. Uncertain cases that were positive in one test 
and negative in the other test should be excluded. After 
they were treated for more than 4 wk, H pylori status was 
determined by 14C-urea breath test.

Biopsy specimens were stained with H&E. A single 
pathologist, who was unaware of  the conditions of  the 
patients and assigned treatment of  biopsies, performed 
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the histological assessment. The gastritis was graded using 
the visual analog scales of  the updated Sydney system[3] as 
none (0), mild (1), moderate (2), or marked (3). Histological 
grading of  the same subject before and 3 years after the 
therapy was compared and classified as improvement, no 
improvement, or exacerbation.

To e rad i ca te H py l o r i i n fec t ion , the pa t i en t s 
received omeprazole (20 mg) or lansoprazole (30 mg), 
clarithromycin (500 mg), amoxicillin (1 g) or furazolidone 
(0.1 g), twice daily for 1 wk. During the whole follow-up 
period, two group patients received expectant treatment.

Statistical analysis
The results of  histology score were expressed as mean .
The differences between the two groups before treatment 
with respect to histological grades were calculated using 
Mann-Whitney U test. Changes in histological grading in 
H pylori eradication and control groups before and 3 years 
after the treatment were compared by Stuart-Maxwell test. 
Differences in the proportions of  histological grading with 
improvement, no improvement and exacerbation between 
two groups were made using the χ2 test. P < 0.05 was 
considered statistically significant (two-sided).
 

RESULTS
The H pylori eradicated group and control group were 
comparable in age and sex ratio (P>0.05). At entry into the 
study, the percentage of  mild and moderate GA was 75% 
in H pylori-eradiated group and 25% in control group. The 
percentage of  mild, moderate and marked GA was 77%, 
21.8% and 1.2%, respectively. IM was 51% in H pylori-
eradicated group and 58.6% in control group.

Active (AI) and chronic inflammation (CI) were found 
in both groups. Overall, the pretreatment histological 
scores were comparable in two treatment groups (Table 1).

Histological scores in paired samples before and after 
3-year treatment in two groups are shown in Table 2.

After cure of  infection, scoring of  CI, AI and GA 
decreased significantly (P  < 0.01) and that of  IM increased 
slightly with no significant difference (P  > 0.05). In control 
group, scoring of  IM increased significantly (P < 0.05), 
but that of  other pathologic changes had no statistical 
significance (P  > 0.05).

The histological changes in paired samples before 
and after 3-year treatment in H pylori-eradicated group 
and control group are shown in Figure 1. CI and AI were 
improved by 38.04% and 63.04% in H pylori-eradicated 

Table 1  Histological scores at entry of study in H pylori-eradicated 
group and control group (mean±SD)                        

                                      H pylori-eradicated group (n = 92)       Control group (n = 87)

Chronic inflammation                     1.95 ± 0.40                                   1.97 ± 0.32
Active inflammation                        1.84 ± 0.41                                   1.90 ± 0.40
Glandular atrophy                           1.25 ± 0.44                                    1.24 ± 0.46
Intestinal metaplasia                        0.64 ± 0.76                                    0.63 ± 0.57

Table 2  Histological scores at baseline and 3 yr after treatment 
(mean±SD)                        

                                  H pylori-eradicated group (n = 92)          Control group (n = 87)

             Baseline            3-yr                 Baseline                3-yr

Chronic inflammation    1.95 ± 0.40    1.56 ± 0.53b        1.97 ± 0.32         1.91 ± 0.47
Active inflammation       1.84 ± 0.41    0.39 ± 0.19d        1.90 ± 0.40         1.78 ± 0.44
Glandular atrophy          1.25 ± 0.44    0.97 ± 0.83b        1.24 ± 0.46         1.19 ± 0.82
Intestinal metaplasia      0.64 ± 0.76     0.73 ± 0.77         0.63 ± 0.57        0.83 ± 0.87a

aP < 0.05, bP < 0.01, dP < 0.001 vs baseline

group, but only by 17.24% and 21.84% in the control 
group (P  <  0.01). The GA was improved by 28.26% in 
the treatment group and 14.94% in the control group. GA 
was exacerbated by 4.35% in treatment group and 4.6% in 
control group (P  > 0.05). IM was improved by 23.91% and 
exacerbated by 31.52% in H pylori-eradicated group, and by 
20.69% and 33.33% in the control group (P  > 0.05).

DISCUSSION
H pylori is one of  the causative factors for gastric cancer. Its 
eradication may play an important role in the prevention 
of  gastric cancer. GA and IM are pre-cancerous lesions, 
but data on the effects of  anti-H pylori therapy on GA and 
IM are conflicting. Vander Hulst et al[4] reported that the 
severity of  GA and IM does not change after treatment. 
Forbes et al[5]showed that no changes in GA and IM are to 
be found after H pylori eradication treatment.

Sung et al[6] showed that IM in the gastric antrum is 
slightly improved in H pylori-eradicated patients and GA 
in the corpus is significantly improved in H pylori- infected 
patients. Ohkusa et al[7]demonstrated that 89% of  GA 
and 61% of  IM are improved. Ito et al[8] have reported a 
marked decrease in the average grade of  IM and GA after 
treatment. Correa et al[9]reported the proportions of  GA 
and IM are increased significantly in H pylori-eradicated 
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Figure 1  Percentage changes in gastric histology 3 years after treatment in H 
pylori-eradicated group and control group. bP < 0.01, dP < 0.001 vs baseline. CI: 
chronic inflammation; AI: active inflammation; GA: glandular atrophy; IM: intestinal 
metaplasia; Hp-: H pylori-eradicated group; Control: the control group.
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patients. Ruiz et al [10]showed that GA in the antrum 
improves significantly after H pylori  eradication, but no 
significant change is observed by standard visual scoring 
method.

In our study, after a 3-year follow-up the scoring of  
GA decreased significantly in H pylori-eradicated group, 
while no significant change was found in control group 
(P < 0.01). The proportion of  change in GA was higher in 
H pylori-eradicated group than in control group (28.26% vs 
14.94%), but it was not statistically significant (P > 0.05). 
Though the GA grade in our study was mild and 
moderate, the results showed that eradication of  H pylori 
was beneficial to some patients with GA in the antrum. 
Compared with GA, IM had no significant change after 
H pylori eradication. But the scoring of  IM in the control 
group demonstrated that eradication of  H pylori could 
prevent the further development of  IM.

The reasons for these discrepancies may be due to 
the difference in sample size, follow-up time, histological 
standard, quantity and location of  biopsy specimens and 
other gastric diseases. But the normal subjects or atrophic 
gastritis patients may cause deviation in statistics leading 
to different conclusions. Therefore, patients with different 
lesions (e.g., GA and IM) should be observed at different 
grades and at different times to demonstrate the possibility 
of  reversal.

Whether GA and IM could be reversed is controversial, 
since bile reflux and other bacterial infections can also 
cause GA and IM. Moreover, age and dietary structure 
influence gastric mucosa lesions. Therefore, eradication of  
H pylori cannot cure all GA and IM.

Kokkola et al[11] reported that inflammation, GA and 
IM decrease significantly in patients with severe atrophic 
gastritis, including that GA and IM can be reversed by H 
pylori eradication. Dixon[12] considered that it is impossible 
to reverse GA and IM by H pylori eradication.

Our follow-up study demonstrated that gastritis activity 
and CI severity decreased significantly in H pylori-eradicated 
group but not in control group, suggesting that H pylori 
eradication can effectively treat gastritis. If  we eradicate 
H pylori at the stage of  gastric mucosa inflammation, the 
lesions can be reserved and will not develop into GA and 
IM. Therefore, in order to prevent gastric carcinoma, 
eradication of  H pylori infection will be more beneficial, if  
the therapy is given at the early stage of  lesions, i.e. before 
the formation of  pre-cancerous lesions.
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