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Abstract
AIM: Lymphocytic gastritis is commonly associated with
Helicobacter pylori infection. The presence of glandular
atrophy and foveolar hyperplasia in lymphocytic gastritis
suggests abnormalities in cell proliferation and differentiation,
forming a potential link with the suspected association with
gastric cancer. Our aim was to compare epithelial proliferation
and morphology in H pylori associated lymphocytic gastritis
and H pylori gastritis without features of lymphocytic gastritis,
and to evaluate the effect of H pylori treatment.

METHODS: We studied 14 lymphocytic gastritis patients
with H pylori infection. For controls, we selected  14 matched
dyspeptic patients participating in another treatment trial
whose H pylori infection had successfully been eradicated.
Both groups were treated with a triple therapy and followed
up with biopsies for 6-18 months (patients) or 3 months
(controls). Blinded evaluation for histopathological features
was carried out. To determine the cell proliferation index,
the sections were labeled with Ki-67 antibody.

RESULTS: Before treatment, lymphocytic gastritis was
characterized by foveolar hyperplasia (P=0.001) and
glandular atrophy in the body (P=0.008), and increased
proliferation in both the body (P=0.001) and antrum (P=0.
002). Proliferation correlated with foveolar hyperplasia and
inflammation activity. After eradication, the number of
intraepithelial lymphocytes decreased in the body (P=0.004)
and antrum (P=0.065), remaining higher than in controls
(P<0.001). Simultaneously, the proliferation index decreased
in the body from 0.38 to 0.15 (P=0.043), and in the antrum
from 0.34 to 0.20 (P=0.069), the antral index still being
higher in lymphocytic gastritis than in controls (P=0.010).
Foveolar hyperplasia and glandular atrophy in the body
improved (P=0.021), reaching the non-LG level.

CONCLUSION: In lymphocytic gastritis, excessive epithelial
proliferation is predominantly present in the body, where it
associates with foveolar hyperplasia and glandular atrophy.
These characteristic changes of lymphocytic gastritis are
largely related to H pylori infection, as shown by their
improvement after eradication. However, some residual
deviation was still seen in lymphocytic gastritis, indicating
either an abnormally slow improvement or the presence of
some persistent abnormality.
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INTRODUCTION
Lymphocytic gastritis (LG) is an inflammatory disorder first
described by Haot and his group in 1985[1]. This histopathological
entity is characterized by a marked increase in the number of
intraepithelial lymphocytes (IELs), most being CD8+ or CD3+
cytotoxic T-cells[2]. The amount of 25 IELs per 100 epithelial
cells is usually considered diagnostic[3]. The reported prevalence
of LG among patients with dyspepsia varies between 1-8 %[4,5].
Most dyspeptic patients with LG are seropositive for
Helicobacter pylori, indicating that LG may represent an
atypical host immune response to the infection[6]. Cases
associated with H pylori infection have been reported to
respond to H pylori eradication treatment[7-9]. Gluten is one of
the other suspected trigger factors in particular cases, and the
prevalence of LG is high in patients with celiac disease,
reaching levels up to 45 % in some series[10,11].
       LG is common in patients with gastric carcinoma and gastric
MALT lymphoma, suggesting that it may be pathogenetically
related to gastric malignancies[12,13]. However, mechanisms
linking LG with malignancy are not known. Atrophic changes
and foveolar hyperplasia in the body mucosa are common in
LG, suggesting that abnormal epithelial proliferation and
differentiation may be present. Without treatment these
abnormalities are usually considered to be persistent[5].
Furthermore, our previous follow-up study has shown that LG
is linked to a tendency of more severe progression of intestinal
metaplasia than in H pylori gastritis without LG[5].
       Since foveolar hyperplasia is a characteristic of lymphocytic
gastritis, we hypothesized that this might be associated with
abnormal proliferation rate. In addition to testing this
hypothesis by comparing the proliferation rate with non-LG
H pylori gastritis, we evaluated the effect of H pylori treatment
on epithelial cell proliferation and other histopathological
features of LG, including glandular atrophy, to find out whether
the abnormalities are related to H pylori infection and whether
they are irreversible.

MATERIALS AND METHODS
Subjects
Two separate series of patients were studied with some
differences in the treatment and follow-up protocol. Patients
with LG were collected from among the out-patients referred
to one endoscopist (SN) for upper abdominal complaints.
Patients with histologically proven LG and either histologically
or serologically confirmed H pylori infection were
subsequently included in the open study, in which their H pylori
infection was treated and they were invited to take part in the
post-treatment examinations to document the effects of H pylori
eradication. An informed consent was obtained from all the



patients according to the usual clinical practice. A total of 14
patients (six men, eight women; mean age 55.2 years, range
41-70 years) who fulfilled the criteria were included. Originally
all of them were seropositive for H pylori, while only three
patients (21 %) could be confirmed as positive on histology.
All of the patients had normal findings in duodenal biopsy;
no subjects with celiac disease were included. Follow-up
gastroscopies with gastric biopsies were performed on all the
patients after the eradication. The mean follow-up time was
12 months, ranging from six to 18 months. The effect of
treatment on intraepithelial lymphocyte counts in a subset of
these patients has been previously reported[9].
      For the control group, a series of age and gender matched
H pylori positive subjects were selected from another treatment
trial: Prospective Phase IV clinical multicenter study aiming
at testing the effects of sucralfate as an adjuvant to H pylori
eradication therapy in non-ulcer dyspepsia (F-SUC-CL-0191-
FIN; Orion Corporation, Orion Pharma, Finland). Inclusion
criteria included the following: age over 18 years, dyspeptic
symptoms not explained by any other disease, normal upper
abdominal ultrasound, no active peptic ulcer or a history of
ulcer, no endoscopic esophagitis, no other severe illness, no
need for continuous use of NSAID or steroids. The patients
were not allowed to use any anti-ulcer drugs including antacids
or H2-antagonists during the two weeks before the trial. The
study was approved by the ethical committees in the
participating hospitals in Northern Finland. Only subjects with
a successful eradication result based on histology were selected.
The control group consisted of 14 patients (seven men, seven
women, mean age 53.8 years, range 38-67 years) all presenting
with H pylori positive gastritis without either LG, celiac disease
or malignancy. Biopsies taken before the treatment and three
months after the eradication therapy were studied.

Histopathology
A minimum of two biopsies was taken from both the antrum
and the body at the initial and follow-up gastroscopy. In
addition, routine biopsies from the descending part of the
duodenum were taken during the primary endoscopy. The
biopsies were fixed in formalin, embedded in paraffin and
stained with hematoxylin and eosin. During the collection of
the patient series one pathologist (TKa) made a preliminary
diagnosis of LG. The diagnosis was based on the presence of
intraepithelial lymphocytes at a ratio of 30 per 100 epithelial
cells, or greater, in the areas of their maximal density.
      After the follow-up of the whole series was completed, the
slides were coded and evaluated for IEL counts by a second
pathologist (TKe), blinded for any clinical data including
treatment status and the results of preliminary histopathological
evaluation. The IEL number was counted at three randomly
selected fields of surface and foveolar epithelium separately
in the antral and body mucosa. In addition, IEL number was
counted in the area of the maximal IEL density in antral and
body mucosa. Around 100 to 150 cells in epithelium were
counted in each field. The grade of gastritis, quantity of
different types of inflammatory cells, grade of atrophy, foveolar
hyperplasia and intestinal metaplasia were similarly analyzed
by a blinded investigator (TKa) according to the histological
criteria of the updated Sydney system. The presence and
quantity of H pylori was evaluated from sections stained with
a modified Giemsa stain.

Immunohistochemistry and determination of the Ki-67
labeling index
Sections from each gastric biopsy specimen were treated with
10 mM citrate buffer, pH 6.0, for 2 x 5 minutes for antigen
retrieval. The sections were incubated with Ki-67 monoclonal

antibody (clone 7B11, Zymed, South San Francisco, CA, USA;
1:50 dilution) for 60 minutes at 37 . Bound antigen was
detected with labeled streptavidin-biotin method using AEC
as a chromogen (HistostainTM –plus, Zymed, South San
Francisco, CA, USA). Hematoxylin was used as a counterstain.
       Labeled and unlabeled epithelial cells were counted under
a high-power microscope (×100) in the optimal, longitudinally
orientated and complete foveolae. The proportion of positive
cells among foveolar epithelial cells indicated the proliferation
(labeling) index (LI %). The mean LI % for each biopsy was
calculated as an average from several foveolae. The counting
was performed by a single person (JM) blinded for all previous
clinical and histopathological data.

Serology
The serological diagnosis of H pylori was made by testing the
specific IgG antibodies with an enzyme linked immunosorbent
assay (ELISA, PylorisetR, Orion Diagnostica, Finland). Titers
of 1:500 or higher were considered positive.

Eradication treatment
In the LG group, H pylori eradication therapy consisted of a
ten day course of bismuth subsitrate (240 mg twice daily) and
metronidazole (400 mg three times daily) or amoxycillin (1 g
twice daily). The controls were treated for two weeks with
metronidazole (400 mg three times daily) and tetracycline (500
mg three times daily). In addition they got sucralfate (2 g twice
daily for 6 weeks followed by 1 g once daily for 6 weeks). No
proton inhibitors were allowed in the control group.

Statistics
LG patients and controls were compared by using the
nonparametric Mann-Whitney test. Temporal changes in the
results were evaluated by using the Wilcoxon signed ranks
test. Spearman’s two-tailed rank correlation test was used to
assess the correlations between the variables. A probability of
P less than 0.05 in two-tailed tests was considered statistically
significant. Analyses were made with the Statistical Package
for Social Sciences (SPSS 10.0, Chicago, IL, USA).

RESULTS

Histopathological features and cell proliferation in H pylori
related lymphocytic gastritis and controls before eradication
In all the patients with LG the maximal number IELs was 30
IEL/100 epithelia in either the body or antral mucosa. The
histopathological features including the IEL density (per 100
epithelial cells) in random fields. (Table 1; Figure 1) and
epithelial cell proliferation (Figure 2) before eradication
treatment were compared between LG and non-LG H pylori
gastritis. The density of H pylori organisms was higher in
the control group in the body (P=0.009) and antral mucosa
(P=0.001), and showed a significant negative correlation with
age in LG (body mucosa; c=-0.633, P=0.002). The pre-
treatment levels of specific IgG antibody titers were lower in
the control group (median 1:1 575, range 1:140-1:5 600) than
in LG (1:6 000, range 1:1 000-1:17 000; P= 0.011).
     In the antral mucosa the degree of atrophy did not show
any significant differences between LG and non-LG H pylori
gastritis, but the body mucosa showed significantly more severe
atrophy in LG (Table 1; P=0.008). Of LG subjects 50 % (n=7)
showed mild and 14 % (n=2) moderate atrophy of the body
mucosa (Figure 1), while 36 % (n=5) showed no sign of
atrophy. No cases with severe atrophy were found. The severity
of atrophy in the body showed a trend towards a positive
association with IEL count (c=0.542, P=0.069). In the control
group, only 17 % (n=2) of the cases showed atrophy of the body
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mucosa prior to eradication. In the antrum, gastritis was more
active in the controls (P=0.034), but no significant difference
was seen in the body. The eosinophilic leukocytes score in the
body mucosa was higher in LG (Table 1; P=0.001), while in the
antral mucosa the score tended to be higher in the control group
(P=0.062). The extent of intestinal metaplasia in the body
mucosa tended to be greater in LG (Table 1; P=0.095).
Elongation of the foveolae was more often seen in LG (Table 1;
Figure 1; body mucosa P= 0.001; antral mucosa P= 0.074.)
       Due to tangential sectioning, the proliferation index based
on the number of cells with nuclear expression of Ki-67 could
be determined in only about 80 % of the specimen slides. The
pre-treatment epithelial cell proliferation rate was higher in
LG in both the body (P=0.001) and antral mucosa (P=0.002)
compared to the controls (Figure 1). In LG, the proliferation
index of the body mucosa showed correlation with the degree
of foveolar hyperplasia (c=0.798, P=0.010), but did not
correlate with atrophy or any other histologic feature, except
for a trend towards correlation with the activity of gastritis
(c=0.655, P=0.078). In the antral mucosa the proliferation index
correlated negatively with the patient’s age (c=-0.707, P=0.050).
In the controls, proliferation showed no significant correlation
with any of the histological markers or age.

Table 1  Antrum and body gastritis in subjects with lym-
phocytic gastritis (LG) and controls (non-LG) before and after
H pylori eradication

Antrum LG           Non-LG

H pylori score 0 (0-2)f           2 (0-3)bf

After treatment 0 (0-0)           0 (0-0)b

Atrophy 2 (1-2)           2 (0-3)
After treatment 1 (1-2)           2 (0-3)

Metaplasia 0 (0-2)           0 (0-1)
After treatment 0 (0-1)           0 (0-1)

Foveolar length (µm) 340 (290-650)a           300 (260-370)
After treatment 300 (250-330)a           320 (220-480)

IEL count (mean) 9.5 (1.0-30.7)f           1.7 (1.0-4.0)f

After treatment 5.7 (0.7-11.0)           1.3 (0.3-3.7)
Activity 1 (0-2)ad           2 (0-3)ad

After treatment 0 (0-0)ad           0 (0-2)ad

Eosinophils 1 (0-2)           1 (0-2)
After treatment 0 (0-1)d           1.5 (0-3)d

Body LG           Non-LG

H pylori score 0 (0-3)d           2 (0-3)bd

After treatment 0 (0-0)           0 (0-0)b

Atrophy 2 (1-3)ad           1 (0-2)d

After treatment 1 (1-2)a           1 (0-2)
Metaplasia 0 (0-2)d           0 (0-0)d

After treatment 0 (0-1)           0 (0-0)
Foveolar length (µm) 310 (250-800)bf           170 (130-210)

After treatment 210 (140-290)b           200 (150-320)
IEL count (mean) 26.3 (3.7-56.7)bf           1.7 (0.3-2.7)f

After treatment 5.7 (1.0-41.7)bf           2.0 (0.3-3.7)f

Activity 1 (0-2)a           0.5 (0-2)a

After treatment 0 (0-2)a           0 (0-1)a

Eosinophils 1 (1-2)af           1 (0-1)f

After treatment 1 (0-2)ad           0 (0-1)d

Note: Median score and range are indicated except for IEL
count, where mean is used. The significance of temporal
changes was evaluated by Wilcoxon signed ranks test (a). LG
patients and controls were compared with the Mann-Whitney
test (d). c, f: P=<0.001; b, e: P=<0.005; a, d: P=<0.05 (two-tailed
significance).

Figure 1  A,B,C,D. Hematoxylin-Eosin stained sections from
gastric body mucosa in a case of lymphocytic gastritis before
and after eradication treatment. Before treatment (A,B) there
was a sharp increase of intraepithelial lymphocytes, moderate
glandular atrophy and foveolar hyperplasia. After treatment
(C,D) there were only occasional intraepithelial lymhocytes and
no signs of glandular atrophy or foveolar hyperplasia. A,C,
Bar=25 µm. B,D, Bar=10 µm.

Effect of eradication treatment
We then analyzed what kind of impact the eradication treatment
had on cell proliferation and gastritis in LG patients and
controls. In LG, successful eradication could be verified in 12
out of 14 patients. All the three patients initially positive on
histology were now found to be H pylori negative, and showed
a decrease of 50 % or more in titer of specific IgG antibodies.
Nine cases initially negative on histology showed a similar
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decrease in their antibody titers, thus indicating a successful
eradication. In two patients, both negative on histology, the
decrease in the IgG titers did not quite reach 50 %. However,
on histological evaluation of the inflammation, these two
patients showed a similar shift towards normal mucosal
morphology as the other LG patients. In the control group, all
cases were successfully eradicated and turned histologically
negative. Yet on serology, only five non-LG patients showed
a decrease of the IgG titer of 50 % or more.
       In LG, the proliferation index decreased significantly after
the eradication in the body mucosa (Figure 2; median from
0.38 to 0.15, P=0.043), and showed a similar trend in the
antrum (from 0.34 to 0.20, P=0.069). In controls, no significant
changes were seen (Figure 2). The post-eradication proliferation
index in the antrum was nonetheless significantly higher in
LG patients (P=0.010).

Figure 2  A scatterplot showing epithelial cell proliferation
indexes in antral and body mucosa in patients with LG and
non-LG H pylori gastritis before (pre) and after (post) treatment.
The median is indicated with a solid line.

      The IEL number decreased significantly in LG (Figure 1)
both in areas of maximal density (data not shown) and in
random fields (Table 1; body, P=0.004), but no change was
seen among controls. The post-eradication IEL counts were
still significantly higher in LG compared to the controls (Table
1; P<0.001). The overall score of inflammatory cells in the
lamina propria decreased significantly in both groups (Table
1). In LG, glandular atrophy of the body mucosa improved
significantly (P=0.021; Figure 1), and after the treatment most
subjects (83 %) showed no atrophy at all. Two cases had mild
atrophic changes at this stage. However, such a change could
not be observed in the antrum. In the control group, eradication
did not have any effect on the degree of atrophy in the body
(Table 1; P=0.564) or in the antrum (P=0.783). In LG, a significant
shallowing of the gastric pits was seen,  as evidence of reduction
in the foveolar hyperplasia (body, P=0.005; antrum, P=0.050).
No significant changes were observed in controls.
     Since both the IEL counts and proliferation remained
significantly increased in LG, we searched for any correlation
with inflammatory cell scores to see whether these features
were related to residual inflammation, or possibly inherently

abnormal. No significant correlations were seen in either
antral or body mucosa between neutrophil, eosinophil or
mononuclear inflammatory cell scores, but in the body the
proliferation index showed a significant correlation with the
IEL count (c=0.779, P=0.005). In controls, the proliferation
index correlated similarly with the IEL number in the body
mucosa (c=0.654, P= 0.040).

DISCUSSION
In the present study we have shown that gastric epithelial cell
proliferation rate, as measured by the Ki-67 labeling index,
was increased in LG associated with H pylori infection as
compared to H pylori gastritis without significant increase of
intraepithelial lymphocytes. Increased proliferation was
predominantly present in the body mucosa, where it was
correlated with foveolar hyperplasia and inflammation activity.
In addition, our results suggest that in LG, the characteristic
increase of IELs, abnormal proliferation, and atrophic changes
of the body mucosa are all largely related to H pylori infection,
as shown by their improvement after eradication therapy.
       Increased proliferation induced by the chronic inflammation
has been observed in H pylori associated gastritis, and the
proliferation rate seems in principal to normalize after
eradication therapy[14], although the antral mucosa may retain
a somewhat abnormal proliferation pattern[15]. In LG, according
to our findings, neither the IEL counts nor cell proliferation
fell to the level observed in controls after successful treatment,
even though the follow-up time was longer in LG patients
(minimum six months, mean 12 months) than in controls (three
months). This slow rate of normalization is likely to be related
to the more pronounced initial abnormality in LG, possibly
necessitating a longer period of time for full recovery. A more
extended follow-up might be needed to see if these subjects
show any permanent abnormality in the proliferation rate. Some
intrinsic malfunction causing either a constant abnormal
epithelial lymphocyte response or proliferation, or both, is also
possible, but no such defects have been reported in LG. A
further possible explanation is that there is some other
environmental factor in addition to H pylori inducing these
changes, the effect of which continues after eradication. In
some cases, LG is associated with celiac disease[10,11]. The
present study included no patients with this disorder. Other
nutritional factors could be involved, as in the duodenal
mucosa where an increase of IELs has been described in food
allergy[16]. No such antigen related changes in the gastric
mucosa are yet known.
       The controversy between the negative histology and positive
serology for H pylori in LG in the present and previous
studies[5,6,13] might be explained by the fact that the bacteria
are present in very small numbers, which could make them
impossible to detect. In the present study, even the patients
histologically positive for H pylori showed only a small amount
of bacteria. This is likely to be related to decreased acid
secretion associated with the atrophic changes in the body
mucosa, which have been shown to associate with a low number
of bacteria and a shift of bacteria to the body mucosa[17] in a
way similar to the effect of proton pump inhibitors[18]. A
significant decrease of the specific antibodies after treatment,
along with the improvement of the inflammatory changes,
indicates that even the cases negative on histology represent
a true H pylori infection. It is of interest that the levels of
H pylori specific IgG antibodies were significantly higher in
LG than in non-LG H pylori positive gastritis. This has been
noted previously[5]. Whether the intensive serological response
is related to a certain bacterial strain, amount of antigen, or a
matter of a genetically determined pattern of immune response,
is not known.
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      The mechanisms behind the processes of body glandular
atrophy and foveolar hyperplasia in LG are unknown. The
question of whether atrophy is based on an autoimmune
reaction, metaplasia, fibrosis, or on a disturbance in cell
regeneration or differentiation in connection with foveolar
hyperplasia, needs further study, but the last alternative is most
likely the correct one. We could not see any significant change
in the extent of intestinal metaplasia after eradication. No auto-
antibodies targeted against the gastric parietal cells have been
found in LG patients (Niemelä et al, unpublished observation),
suggesting that autoimmune mechanisms are not important in
the pathogenesis of body atrophy in LG. The gastric epithelial
stem cells situated in the proliferation zone are capable of
differentiating into the direction of either gastric glandular cells
or foveolar epithelial cells[19]. It is unknown which mechanisms
are involved in the actual regulation of the direction of
differentiation. We speculate that in untreated LG, the cells in
the foveolar border area have a greater stimulus for
differentiation towards foveolar epithelial cells than towards
glandular cells, this pressure eventually leading to glandular
atrophy and foveolar hyperplasia. Thus LG might provide a
model for studying the mechanisms of selection of epithelial
cell differentiation.
      A longstanding H pylori infection has been shown to be
associated with an increased risk of gastric malignancies[20,21],
and successful eradication of this pathogen resulted in the
disappearance of histologically malignant lymphomatous
proliferation[22]. Mechanisms of the suggested increased risk
of malignancy in LG[12,13] are unknown. The increased epithelial
cell proliferation rate, as detected in the present study, might
play an important part by increasing the potential for the
accumulation of genetic changes. Glandular atrophy as seen
in the present study, and reported previously[5,13], forms another
potential link for gastric cancer, since an increased cancer risk
has been documented with body atrophy[23]. Without any
treatment, atrophy and foveolar hyperplasia seen in LG are
generally considered to be persistent, and even to progress at a
faster rate than in subjects with a non-LG H pylori gastritis[5],
supporting the idea that LG has pre-malignant potential.
However, more studies are required to find out whether patients
with LG are indeed at an increased risk of a gastric malignancy,
and whether H pylori eradication reduces the risk of gastric
neoplasia in these patients.
      In conclusion, we have shown that the highly increased
epithelial cell proliferation, predominantly in the body mucosa,
is a characteristic feature of LG. Abnormal proliferation
together with atrophic changes in the body mucosa in LG
provide a potential mechanism for the observed association
with gastric malignancy. Furthermore, these changes in LG
are largely caused by H pylori infection as shown by their
normalization by eradication therapy.
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