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Abstract

Background: Regression of precancerous lesions after H. pylori eradication remains controversial. This study evaluates the change and
topography in first degree relatives (FDR) of gastric cancer (GC) patients following H. pylori eradication.

Methods: Participants underwent endoscopy with antrum and corpus histological examinations. Subjects with pangastritis were randomly
allocated to placebo or eradication therapy and followed over 4% years.

Results: Among 989 evaluated FDR, we excluded 468 patients as follows: 108 had macroscopic lesions, 243 had no evidence of any H.
pylori infection, and 117 were excluded for other reasons. The remaining subjects (n = 521) were allocated to therapy (group A, n = 261) or
placebo (group B, n = 260) groups. Interim analysis of 403 subjects (201 placebo, 202 therapy) showed regression of atrophy (60 out of 97
in the antrum and 37 out of 104 in the corpus) in H.pylori-eradicated versus regression of atrophy (57 out of 184 in the antrum and 23 out
of 173 in the corpus) in non-H.pylori-eradicated cases over 2% years (P < 0.0001). No regression of intestinal metaplasia (IM) occurred in
the antrum and corpus of treated subjects over 4% years. However, progression of IM occurred in the antrum in 17 out of 90 patients in the
non-H. pylori-eradicated versus 4 out of 68 H. pylori-eradicated subjects after 47z years (P < 0.05).

Conclusion: Eradication of H. pylori is associated with regression of gastric atrophy but not IM, even in its early stages. Gastric atrophy
and IM in the antrum have shown more rapid progression in cases not treated for H. pylori infection (over 4%z years follow-up) compared to
H. pylori-eradicated cases.
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Introduction

astric cancer (GC) is currently the most common cause of

death among Asian males and the second culprit world-

wide.! A meta-analysis with follow-up of the patients over
four to ten years has suggested a reduction in GC in H. pylori-
eradicated compared to non-eradicated patients.? The evidence
based on the reversibility of precancerous conditions after eradi-
cation remains inconclusive in many randomized studies, which
have been mainly conducted in China. This controversy exists
particularly regarding the reversibility of intestinal metaplasia
(IM).21¢ According to a recently published meta-analysis, atrophy
was found to regress only in the corpus after H. pylori-eradication.
No regression of IM was noted in the antrum or corpus.”® How-
ever, in 6 out of total 12 studies the follow-up period was for one-
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year, 5 of them had inadequate numbers of patients, and 9 out of
12 total studies were observational studies. Therefore, in these
studies, the inclusion criteria were not homogenous. In two re-
cently published studies, regression of gastric atrophy but not IM
after H. pylori eradication were observed,?"?? however one was a
non-randomized study.?* In most of the published studies, pro-
gression of precancerous lesions following H. pylori eradication
has not been assessed.

The first degree relatives (FDR) of GC patients are more prone
to GC than the general population.?2?* The current study has at-
tempted to examine the effects of H. pylori-eradication on gastri-
tis and precancerous conditions and their topographic changes in a
double-blind, randomized controlled trial conducted over two and
four years in FDR of GC patients.

Materials and Methods

Sample size determination

The sample size was determined on the assumption that progres-
sion of atrophic gastritis (one additional score) over the follow-up
period might occur in 20% of the patients in the non-eradicated
group (placebo; PO = 20%) and 10% of patients in the eradicated
group (treatment; Pl = 10%), by a power of 0.9 and loss of 15% of
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patients. Thus, each arm needed 315 subjects. An interim analysis
at second endoscopy was planned.

Study population and endoscopic examination

The Tehran Cancer Institute provided addresses of the FDRs
of GC patients admitted to Tehran hospitals during 2002-2005.
There were 989 FDRs (brothers, sisters, children or parents), of
ages 40 to 65 years who accepted our invitation for an upper Gl
endoscopy screening. We excluded 108 patients with significant
gastric lesions, such as GC (n = 2), esophageal cancer (n = 1),
gastric ulcer (n = 32), combined gastric and duodenal ulcers (n =
4), duodenal ulcer disease (n = 58) and diffuse erosive duodenitis
(n = 11). Biopsy specimens were taken from the remaining 881
patients (Flow Chart 1).

Specimens were obtained from five areas: two from the antrum
(one just below the incisura angularis from the lesser curvature
and one from the greater curvature) and three from the corpus
(one from the lesser curvature in the mid-area between the car-
dia and incisura; one from the opposite side in the greater curva-
ture; and one from the fornix). An additional specimen was taken
from the area below the incisura angularis for the rapid urease
test (RUT). All specimens were H&E and/or giemsa stained and
evaluated according to the updated Sydney Classification.

During the first two years of the study, two pathologists (NR
and MSh), who were blinded to all clinical and endoscopic data
evaluated the biopsy specimens. During the follow-up period one
pathologist (NR) evaluated the specimens. At the end of the study,
a gastric pathologist (MS) evaluated the specimens. Observers’
agreement between the two pathologists (NR and MSh) and then
between MSh and MS was calculated.

The severity of cell infiltration, atrophy and IM was categorized
in four grades: none = 1; slight = 2; moderate = 3, and severe =
4. We compared the mean score (MS) of the changes in the two
specimens from the antrum and three specimens from the corpus
with the histology scores obtained at the follow-up endoscopy.
One grade above or below the MS of atrophy or IM was consid-
ered progression or regression in the antrum or corpus, respec-
tively.

H. pylori infection was considered absent by both negative
RUT and negative histology for H. pylori in at least four out of
five specimens, or by positive RUT and negative H. pylori in all
five specimens. H. pylori infection was considered positive when
RUT was positive and it was detected histologically in at least
one of five specimens, or a negative RUT result and H. pylori
was detected in at least two out of five specimens. We enrolled
subjects that tested positive for H. pylori infection but not antrum-
restricted gastritis who consented to a follow-up study with two
additional control gastroscopies at two and four years.

Therapy regimens

Through block randomization, participants were allocated to
two groups. Patients in the treatment group (group A) received
a regimen for two weeks that contained bismuth subcitrate (240
mg bid), metronidazole (500 mg bid) and furazolidone (200 mg
bid). Group B received placebo medications of the same shape
and color, which were provided by the same companies that pro-
duced the verum drug (Arya, Kharazmi, Tehran Daru and Daru-
pakhsh Pharmaceutical Companies, Tehran, Iran). The placebo
for omeprazole, planned initially according to the protocol for
therapeutic treatment, was not available. Therefore, we substitut-
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ed ranitidine (300 mg bid) and its placebo (Darupakhsh Company,
Tehran, Iran).

Statistical analysis and clinical trial registration

Statistical analysis was performed with SPSS program version
15. T- and chi-square t-tests were for analyses. The difference was
considered significant if P < 0.05.

The Ethics Committee of Shariati Hospital, affiliated with Teh-
ran University of Medical Sciences, approved this protocol in
2001 according to the Declaration of Helsinki. The study protocol
was registered in the WHO-approved Committee of Iranian Reg-
istry of Clinical Trials (http://www.irct.ir/index.php) with regis-
tration number: IRCT138802071852N1.

Results

Among the 881 patients with no macroscopic findings (Flow
Chart 1), 360 patients were further excluded for the following:
absence of H. pylori infection (243), inadequate histological find-
ings (17), antrum-restricted gastritis (60) and refusal to participate
(40). We enrolled 521 patients with antrum- or corpus- predomi-
nant pangastritis. Patients’ mean age was 47.8 + 6.7 years, (range:
38 - 70 years) and there were 256 males and 265 females. Sub-
jects were allocated to either the eradication regimen (group A, n
= 261) or placebo (group B, n = 260) by block randomization. A
total of 403 patients attended the first endoscopic follow-up (201
after 32 + 8 months in group A; 202 after 33 £ 9 months in group
B). The flow chart shows the course of patients’ follow-ups during
the study. We performed an interim analysis at the end of 2006.
Due to low eradication rate of H. pylori in group A, the number
of eradicated patients in this group was remarkably different from
those in the non-eradicated group B. This likely explained why
we could not show a statistical difference in regression of cor-
pus atrophy or IM between the two arms of the blinded study by
intent-to-treat analysis.

When we conducted a separate analysis of the H. pylori-erad-
icated subjects from the non-eradicated ones in both arms and
calculated the change in corpus atrophy, we found a statistically
significant decrease in H. pylori-eradicated subjects compared to
non-eradicated subjects. Therefore we stopped the study. At this
time, 521 patients were enrolled, 403 had completed the 2Y% year
follow-up and 186 patients had completed 4% years of follow-up.

In group A, H. pylori infection was eradicated in 119 out of 201
(59%) patients. Twenty-four became H. pylori-negative in group
B (placebo), which was most likely due to spontaneous clearance
or intake of antibiotics. In group B, 168 had stable H. pylori infec-
tion with no macroscopic lesions. Therefore, after 2% years of
follow-up, there were 143 patients with no infection (119 from
group A; 24 from group B) and 250 patients with persistent H.
pylori infection (82 from group A; 168 from group B). Among
186 patients who underwent endoscopy at the 4% year follow-up,
68 remained H. pylori-negative and 90 had persistent H. pylori
infection (14 from group A; 76 from group B).

The measure of agreement (Kappa value) between the two pa-
thologists (MSh and NR) who evaluated the five areas of gastric
mucosa in 147 participants, was 0.49 for normal mucosa, 0.55
for antral predominant gastritis, 0.51 for corpus predominant ga-
stritis, 0.37 for any atrophy and 0.47 for any IM in the corpus
(P <0.001). The Kappa values of agreement between pathologist
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First degree relatives (FDR) of gastric cancer (GC) patients eligible for endoscopy (n=989)
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Flow Chart 1. Follow-up of study subjects

NR, who examined the majority of specimens (58%), which were
mostly from the follow-up endoscopies and gastric pathologist
MS, who examined 27 specimens from the corpus area were 0.53
for grade of neutrophilic cell infiltration, 0.84 for mononuclear
infiltration, 0.72 for atrophy and 0.61 for IM (P < 0.01).

Table 1 lists the MS of the severity of inflammatory cells during
2% and 4% years of follow-up for the antrum and corpus. Neutro-
philic cell infiltration decreased completely, whereas there was a
moderate decrease in mononuclear cell infiltration in eradicated
cases. Some decrease in neutrophilic cell infiltration also occurred
in the non-eradicated participants in the antrum and corpus (P <
0.001). However, mononuclear cell infiltration in non-eradicated
individuals remained unchanged in the corpus and progressed in
the antrum over 2% years of follow-up (P < 0.001).

The regression or progression of atrophy and IM of more than
one score separated for antrum and corpus are demonstrated after
2Y, years (Table 2) and after 4% years (Table 3) of follow-up. Al-
though the regression or the progression of atrophy or IM of more
than one score occurred in both groups, the numbers of patients
with regression of atrophy was higher in the antrum and corpus of
eradicated cases compared to non-eradicated cases during the first
follow-up (P < 0.0001; Table 2). There was no regression of IM
in the antrum or corpus of H. pylori-eradicated cases when com-
pared with non-eradicated cases, although the majority of cases
in the H. pylori-eradicated group initially had slight-to-moderate
IM in the corpus (18 out of 23, which was similar to the group
assigned to non-eradication with 17 out 20). However, progres-
sion of atrophy (P < 0.02) and IM (P < 0.05) occurred only in
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Table 1. Mean score (MS) of histological findings in the antrum and corpus during 2% and 4% years follow-up of H. Pylori-eradicated and non—

eradicated subjects.

2Ys year follow-up 4% year follow-up
H. pylori-eradicated  H. pylori non-eradicated q, . . _ H. pylori non-eradicated subjects
subjects (n=143) subjects (n=250) H. pylori-eradicated subjects (n=68) (n=90)
After 2%, After 2%, After 22 After 4% After 2% After 4%,
Before Before Before Before
years years years years years years
Neutrophilic infiltration
in antrum 2.30+0.70 1.03+0.15* 2.41+0.7 1.65+0.65* 2.46+0.71 1.0+0.06* 1.03+0.15* 254+0.58 1.76+0.7* 1.57+0.58**
in corpus 2.03+0.69 1.05+0.25* 1.96+0.61 1.36+0.46* 2.14+0.62 1.03+0.05* 1.03+0.15* 2.16+0.6 1.45+0.53* 1.36+0.49*
Mononuclear cell
infiltration
in antrum 2.9+0.65 1.85+0.63* 2.95+0.55 3.1+0.7* 2.87+0.57 1.69+0.51* 1.86+0.56* 2.9+0.45 3.2+0.64*  3.2+0.65*
in corpus 2.6£0.51 1.7+0.62* 2.49+055 2.45+0.68 2.50+0.43 1.68+0.60* 1.63+0.52* 2.56+0.47 2.52+0.69 2.6+0.7
*P<0.001 compared with initial values; **P<0.005 compared with 2% year values.

25-year follow-up.

Table 2. Progression or regression of atrophy and intestinal metaplasia (IM) by at least one score in eradicated and non-eradicated patients at the

H. pylori-eradicated
subjects (n=143)

H. pylori non—-eradicated
subjects (n=250)

Before Regression Progression Before Re,g\lr(ij:)lon Prolt‘\;ltzz/sos)lon
0, 0, 0, 0,
N N(%)95% CI N(%)95% CI N o o o
Atrophy in antrum 97 60* (61.8%) 9 (6.3%) 184 57 (31%) 28 (11.2%.)
(51-71) (3-12) (25-39) (22-34)
Atrophy in corpus 104 37* (35.6%) 2 (1.4%) 173 23 (13.3%) 10 (4%)
(26-45) (0.23-6.7) (17-30) (6-14)
) 8 (34.8%) 5 (3.5%) 9 (28.1%) 19 (7.6%)
M in antrum 23 (16-57) (1-8) 3 (13-46) (14-24)
. 2 (8.7%) 2 (1.4%) 2 (10%) 9 (3.6%)
IM in corpus 23 (1-28) (0-5) 20 (1-31) (6-13)
*P<0.0001 compared with non-eradicated group.
the antrum of the non-eradicated group when compared with the  changes.

eradicated group.

Discussion

Although the reduction of GC through eradication of H. pylori
has been verified by meta-analysis studies, ? regression of pre-
cancerous conditions remains a subject of debate in many stud-
ies. Most short- and long-term follow-up studies show significant
regression of gastric atrophy; however, the controversy remains
regarding the reversibility of IM. The majority of authors have not
reported IM regression®52 while some randomized studies with
longer follow-up periods of over two years have shown evidence
of IM regression.®*® In a non-randomized study, regression of
atrophic gastritis both in the antrum and corpus and 1M in the cor-
pus, but not in the antrum was observed after 8.6 years.® In one
non-randomized, non-controlled study, mass eradication of H.
Pylori in Taiwan led to regression of gastric atrophy in 78% over
four years. No change in IM was noted.?* The incidence of GC
declined compared to the time period before start of eradication.

In another randomized controlled trial in patients with advanced
atrophic gastritis, H. pylori eradication or continuous celecoxib
therapy over a two year period resulted in regression of gastric at-
rophy, but not IIM.22 Progression of precancerous conditions could
not be studied in any of the treatment or placebo groups due to
exclusion of patients with mild atrophic gastritis. In this study,
no definite data were given about the topography of histological

We observed progression of atrophic gastritis or IM in some H.
pylori-eradicated cases and regression in some non-eradicated
cases over a long follow-up period. This observation revealed that
in addition to H. pylori infection, other environmental factors such
as smoking habits,?-?® salt intake?** and dietary habits # might
have promoted the development of precancerous conditions.

In contrast to our expectations, in our population there were not
many FDRs of GC patients with IM in their gastric mucosa. When
present, in the majority of patients, IM was in a non-advanced
stage. Nevertheless, the eradication of H. pylori did not result in
regression of IM in its mild stage in neither the antrum, nor corpus
mucosa even with longer follow-up periods. This confirmed the
results obtained in the recently published meta-analysis.?’ How-
ever, the H. pylori-eradicated individuals showed less progres-
sion, more regression of atrophy, and no progression of IM in the
antrum and corpus in general, compared to non-eradicated cases.
Progression of IM in the antrum in non-H. pylori-eradicated pa-
tients and regression of antral atrophy in eradicated subjects was
not observed in a published meta-analysis study,® which was
probably due to the lack of a longer follow-up.

Eradication of H. pylori may prevent progression of both atro-
phy and IM. Thus, the process of precancerous lesions might not
advance to a state where conditions for neoplastic cell production
exist.

It seems that the antrum is more prone to the progression of IM
under the presence of H. pylori infection than the corpus. In other
words, persistence of the H. pylori infection may promote the de-
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Table 3. Progression or regression of atrophy and intestinal metaplasia (IM) by at least one score in eradicated and non-eradicated patients at 4%

years of follow-up.

H. pylori-eradicated H. pylori non—eradicated
subjects (n=68) subjects (n=90)
Regression Progression Regression Progression
Be’f\?re N (%) (%) Be’f\?re N (%) N (%)
95% ClI 95% ClI 95% ClI 95% ClI
. 21 (50%) 0 (0%) 20 (30.3%) 14** (15.6%)
Atrophy in antrum 42 (31-65) (0-5) 66 (19-42) (8-24)
. 23* (43.4%) 1 (1.5%) 13 (21.3%) 5 (5.6%)
Atrophy in corpus 53 (29-57) (0-8) 61 (12-33) (2-12)
. 3(37.5%) 4 (5.9%) 3 (21.4%) 17%** (18.9%)
IMin antrum 8 (8-75) (1-12) 1 (4-50) (12-28)
. 2 (20%) 0 (0%) 2 (28.6%) 3(3.3%)
IM in corpus 10 (2-55) (0-30) 7 3-71) (1-9)
*P<0.02 compared with non-eradicated group; **P<0.02 compared with eradicated group; ***P<0.05 compared with eradicated group.

velopment of precancerous conditions in the antrum over a shorter
time period when compared to the corpus. Therefore, individu-
als at risk of IM in the upper stomach would not benefit from H.
pylori eradication. Eradication of H. pylori might decrease GC
located in the distal, rather than in the upper stomach.

We have observed regression of atrophy in the eradicated group.
Diagnosis of atrophy is difficult and the agreement between pa-
thologists is low®* as with our study, particularly when large
numbers of inflammatory cells are present in the mucosa and its
regression can be incorrectly interpreted as an improvement of at-
rophy. In our study, the follow-up specimens were mostly evaluat-
ed by one pathologist. Thus, the remarkable regression of atrophy
in eradicated compared to non-eradicated cases was evident. By
measuring the concentration of serum biomarkers, pepsinogen I,
Il and its ratio, we observed a remarkable decrease in the pepsino-
gen | to pepsinogen Il ratio only in the H. pylori-eradicated group,
which confirmed the histological regression of atrophic gastritis
(manuscript in preparation).

The decrease of neutrophilic cell infiltration in non-eradicated
patients was due to intake of antibiotics administered to a high
number of subjects who failed H. pylori eradication in the treat-
ment arm and were subsequently included in the non-eradicated
group.

The cause for the low eradication rate of H. pylori in the treat-
ment arm could be in the choice of the H2-receptor blocker, raniti-
dine as an acid suppressant. Ranitidine cannot provide an optimal
increase of pH that is necessary for enhanced antibiotic effective-
ness.®® Another potential contributing factor leading to the lower
eradication rate could have been lower compliance of the subjects
to the eradication regimen. We were unable to assess this since
most of the study population resided in remote areas of the coun-
try.

In conclusion, we noted that once 1M developed in gastric mu-
cosa, eradication of H. pylori in this area did not cause regres-
sion in IM even in its mild stage with longer follow-up periods.
However, eradication of H. pylori prevented further progression
of atrophy in the stomach and IM in the antrum, rather than in the
corpus compared to non-eradicated individuals.

Acknowledgment

The authors gratefully acknowledge Dr. R. Malekzadeh, Direc-
tor of DDRC for his contribution to this study. Without his logistic
help, this study could not have been performed. We also thank
the members of the Cancer Institute of Tehran (Imam Khomeini
Hospital) for providing the addresses of gastric cancer patients,
Dr. H. Nobakht, S.M. Tabib, M. Dooghaie Moghadam, J. Nasiri,
K. Azimi, R. Fakhar, M. Babaei, R. Didehvar, N. Mohammadi, and
M. Tavazoee for their contributions to the endoscopic examina-
tions of the patients, and Drs. N. Daryani and H. Forutan (De-
partment of Gastroenterology, Imam Khomeini Hospital, Tehran)
and Dr. S Mansouri (Oil Company Hospital, Tehran) for recruit-
ing patients. We also thank Mrs. M. Letafatnedjad for contacting
patients and data entry.

References

1. Parkin DM, Bray F, Ferlay J, Pisani PI. Global cancer statistics, 2002.
CA Cancer J Clin. 2005; 55: 74 - 108.

2. Fuccio L, Zagari RM, Eusebi LH, Laterza L, Cennamo V, Ceroni L,
et al. Meta-analysis: can Helicobacter pylori eradication treatment
reduce the risk for gastric cancer? Ann Intern Med. 2009; 151: 121
-128.

3. Witteman EM, Mravunac M, Becx MJ, Hopman WP, Verschoor JS,
Tytgat GN, et al. Improvement of gastric inflammation and resolution
of epithelial damage one year after eradication of Helicobacter pylori.
J Clin Pathol. 1995; 48: 250 — 256.

4. Wong BC, Lam SK, Wong WM, Chen JS, Zheng TT, Feng RE, et
al. Helicobacter pylori eradication to prevent gastric cancer in a high-
risk region of China: a randomized controlled trial. JAMA. 2004; 291:
187 - 194.

5. vander Hulst RW, van der Ende A, Dekker FW, Ten Kate FJ, Weel JF,
Keller JJ, et al. Effect of Helicobacter pylori eradication on gastritis in
relation to cagA: a prospective 1-year follow-up study. Gastroenterol-
ogy. 1997; 113: 25 - 30.

6. Tepes B, Kavcic B, Zaletel LK, Gubina M, Ihan A, Poljak M, et al.
Two- to four-year histological follow-up of gastric mucosa after Heli-
cobacter pylori eradication. J Pathol. 1999; 188: 24 — 29.

7. Satoh K, Kimura K, Takimoto T, Kihira K. A follow-up study of
atrophic gastritis and intestinal metaplasia after eradication of Helico-
bacter pylori. Helicobacter. 1998; 3: 236 — 240.

8.  Kyzekova J, Mour J. The effect of eradication therapy on histological
changes in the gastric mucosa in patients with non-ulcer dyspepsia
and Helicobacter pylori infection. Prospective randomized interven-
tion study. Hepatogastroenterology. 1999; 46: 2048 — 2056.

668 Archives of Iranian Medicine, \olume 15, Number 11, November 2012



10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

Vannella L, Lahner E, Bordi C, Pilozzi E, Di Giulio E, Corleto VD,
et al. Reversal of atrophic body gastritis after H. pylori eradication at
long-term follow-up. Dig Liver Dis. 2011; 43: 295 — 299.

Sung JJ, Lin SR, Ching JY, Zhou LY, To KF, Wang RT, et al. Atrophy
and intestinal metaplasia one year after cure of H. pylori infection: a
prospective, randomized study. Gastroenterology. 2000; 119: 7 — 14.
Forbes GM, Warren JR, Glaser ME, Cullen DJ, Marshall BJ, Collins
BJ. Long-term follow-up of gastric histology after Helicobacter pylori
eradication. J Gastroenterol Hepatol. 1996; 11: 670 — 673.

Lahner E, Bordi C, Cattaruzza MS, lannoni C, Milione M, Delle Fave
G, et al. Long-term follow-up in atrophic body gastritis patients: at-
rophy and intestinal metaplasia are persistent lesions irrespective of
Helicobacter pylori infection. Aliment Pharmacol Ther. 2005; 22: 471
—481.

Ciok J, Dzieniszewski J, Lucer C. Helicobacter pylori eradication
and antral intestinal metaplasia--two years follow-up study. J Physiol
Pharmacol. 1997; 48(suppl 4): 115 - 122.

Kim N, Lim SH, Lee KH, Choi SE, Jung HC, Song IS, et al. Long-
term effects of Helicobacter pylori eradication on intestinal metaplasia
in patients with duodenal and benign gastric ulcers. Dig Dis Sci. 2000;
45: 1754 - 1762.

Kokkola A, Sipponen P, Rautelin H, Harkdnen M, Kosunen TU, Haa-
piainen R, et al. The effect of Helicobacter pylori eradication on the
natural course of atrophic gastritis with dysplasia. Aliment Pharmacol
Ther. 2002; 16: 515 — 520.

You WC, Brown LM, Zhang L, Li JY, Jin ML, Chang Y§, et al. Ran-
domized double-blind factorial trial of three treatments to reduce the
prevalence of precancerous gastric lesions. J Natl Cancer Inst. 2006;
98: 974 —983.

Mera R, Fontham ET, Bravo LE, Bravo JC, Piazuelo MB, Camargo
MC, et al. Long term follow-up of patients treated for Helicobacter
pylori infection. Gut. 2005; 54: 1536 — 1540.

Correa P, Fontham ET, Bravo JC, Bravo LE, Ruiz B, Zarama G, et al.
Chemoprevention of gastric dysplasia: randomized trial of antioxidant
supplements and anti-helicobacter pylori therapy. J Natl Cancer Inst.
2000; 92: 1881 - 1888.

lijima K, Sekine H, Koike T, Imatani A, Ohara S, Shimosegawa T.
Long-term effect of Helicobacter pylori eradication on the reversibil-
ity of acid secretion in profound hypochlorhydria. Aliment Pharmacol
Ther. 2004; 19: 1181 - 1188.

Wang J, Xu L, Shi R, Huang X, Li SW, Huang Z, et al. Gastric atrophy
and intestinal metaplasia before and after Helicobacter pylori eradica-
tion: a meta-analysis. Digestion. 2011; 83: 253 — 260.

Lee YC, Chen TH, Chiu HM, Shun CT, Chiang H, Liu TY, etal. The
benefit of mass eradication of Helicobacter pylori infection: a commu-
nity-based study of gastric cancer prevention. Gut. 2012;[Epub ahead

22.

23.

24.

25.

26.

217.

28.

29.

30.

31.

32.

33.

S. Massarrat, A. Haj-Sheykholeslami, A. Mohamadkhani, et al.

of print].

Wong BC, Zhang L, Ma JL, Pan KF, Li JY, Shen L, et al. Effects of
selective COX-2 inhibitor and Helicobacter pylori eradication on pre-
cancerous gastric lesions. Gut. 2012; 61: 812 — 818.

Lehtola J. Family study of gastric carcinoma; With special reference
to histological types. Scand J Gastroenterol Suppl. 1978; 50: 3 — 54.
Meining A, Bayerdorffer E, Muller P, Miehlke S, Lehn N, Holzel D, et
al. Gastric carcinoma risk index in patients infected with Helicobacter
pylori. Virchows Arch. 1998; 432: 311 — 314.

Kodama M, Murakami K, Okimoto T, Abe T, Nakagawa Y, Mizukami
K, et al. Helicobacter pylori eradication improves gastric atrophy and
intestinal metaplasia in long-term observation. Digestion. 2012; 85:
126 - 130.

Koivisto TT, Voutilainen ME, Farkkila MA. Effect of smoking on gas-
tric histology in Helicobacter pylori-positive gastritis. Scand J Gastro-
enterol. 2008; 43: 1177 — 1183.

Jedrychowski W, Popiela T, Drews M, Gabryelewicz A, Marlicz K,
Misiunia P, et al. Effect of Helicobacter pylori infection, smoking
and dietary habits on the occurrence of antrum intestinal metaplasia.
Clinico-epidemiological study in Poland. Pol J Pathol. 1999; 50: 289
—295.

Peleteiro B, Lunet N, Figueiredo C, Carneiro F, David L, Barros H.
Smoking, Helicobacter pylori virulence, and type of intestinal meta-
plasia in Portuguese males. Cancer Epidemiol Biomarkers Prev.
2007; 16: 322 — 326.

Dias-Neto M, Pintalhao M, Ferreira M, Lunet N. Salt intake and risk
of gastric intestinal metaplasia: systematic review and meta-analysis.
Nutr Cancer. 2010; 62: 133 — 147.

Chen VW, Abu-Elyazeed RR, Zavala DE, Ktsanes VK, Haenszel W,
Cuello C, et al. Risk factors of gastric precancerous lesions in a high-
risk Colombian population. I. Salt. Nutr Cancer. 1990; 13: 59 — 65.
Offerhaus GJ, Price AB, Haot J, ten Kate FJ, Sipponen P, Fiocca R, et
al. Observer agreement on the grading of gastric atrophy. Histopathol-
ogy. 1999; 34: 320 — 325.

Rugge M, Correa P, Dixon MF, Fiocca R, Hattori T, Lechago J, et al.
Gastric mucosal atrophy: interobserver consistency using new crite-
ria for classification and grading. Aliment Pharmacol Ther. 2002; 16:
1249 — 1259.

Ell C, Schoerner C, Solbach W, Stolte M, Vieth M, Ridl W, et al. The
AMOR study: a randomized, double-blinded trial of omeprazole ver-
sus ranitidine together with amoxycillin and metronidazole for eradi-
cation of Helicobacter pylori. Eur J Gastroenterol Hepatol. 2001; 13:
685 - 691.

Archives of Iranian Medicine, \olume 15, Number 11, November 2012 669



