Virchows Arch (1997) 431:11-15 © Springer-Verlag 1997

ORIGINAL ARTICLE

Alexander Meining - Manfred Stolte - Rudolf Hatz
Norbert Lehn - Stephan Miehlke - Andrea Morgner
Ekkehard Bayerdorffer

Differing degree and distribution of gastritis
in Helicobacter pylori-associated diseases

Received: 18 October 1996 / Accepted: 24 February 1997

Abstract Infection with Helicobacter pylori(H. pylori) Key words Gastritis -Helicobacter pylori- Peptic ulcer -
causes gastritis, and may be associated with gastric &adtric cancer - MALT lymphon-a

duodenal ulcers and also with such malignant diseases as

MALT lymphoma and gastric carcinoma. In order to de-
termine whether there are differences in the degree Amitoduction

distribution of gastritis, each patient with pylori gas-

tritis only (h = 50) was matched for sex and age witRollowing the rediscovery dfielicobacter pylori(H. py-

four patients, one each with. pylori-associated duode-lori) by Warren and Marshall [29], it soon became evi-
nal ulcer, gastric ulcer, gastric carcinoma or MALT lyndent that this bacterium is the leading cause of gastritis
phoma. From each patient, two biopsies were taken frédmoughout the world. Numerous studies have shown that
the antrum and two from the corpus for histopathologidal pylori is a causal factor in peptic ulcer disease, since
examination ofH. pylori gastritis. The median summedvhenH. pylori infection is cured this cures both duode-
gastritis score decreases in the following order: antrunal [10, 13, 19] and gastric ulcer disease [3, 13]. Epide-
gastric ulcer > duodenal ulcer > gastritis alone > carcimoiological studies have shown that persons infected with
ma > MALT lymphoma, and corpus: gastric ulcer > caH. pylori carry an increased risk of developing gastric
cinoma > MALT lymphoma > gastritis alone and duodearcinoma [11, 23], whereas other studies, which have
nal ulcer. We conclude that the degree and distributionstiown regression of low-grade gastric MALT lymphoma
H. pylori gastritis differs significantly amonl. pylori- following eradication oH. pylori [2, 30], have suggest-
associated diseases. These differences may explain sedhéhatH. pylori infection also has a causal role in the
of the underlying pathomechanisms associated With development of gastric lymphomas.

pylori infection. It has been postulated that differences in the charac-
teristics ofH. pylori strains, as well as different environ-
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ulcer proximal from the pylorus, gastric carcinoma or MALT lym- 16
phoma for sex and age (z 2 years). 14 1 13
Between October 1993 and April 1995, patients were recruited 12
for the study from those undergoing routine endoscopy at centres” | 7
in Munich and Berlin, or in the offices of several gastroenterolg- 10
gists in private practice (see "Acknowledgements”). From each ga- g | 8 8
tient, two biopsy specimens from the antrum (2 cm away from the
pyloric channel) and two from the corpus (middle third, greater 61
curvature) were obtained. The biopsy specimens of MALT lym- 4
phoma and carcinoma patients had to be taken at least 2 cm distanzy
from the tumour, and biopsies infiltrated with malignant cells were
not evaluated in the study. We excluded from evaluation all those 0 - T
patients who had been taking any medication, such as acid-sup- ~ Gastritis bu
pressing drugs, antibiotics, and bismuth that might possibly have
influenced the extent of gastritis akld pylori colonization at the
time of examination.

In the gastric carcinoma group, 21 patients had intestinal,
had diffuse and 2 patients had an undifferentiated type of carcifl
ma according to the classification of Lauren [14]. In the MAL
lymphoma group, 1 patient had a high-grade lymphoma while
patients had low-grade lymphomas. All tumours and gastric ulcers
were located in the distal two-thirds of the stomach.

All sections were stained with H&E to grade gastritis, and
with Warthin-Starry stain to detect and grade colonization iith ; ; ;
pylori. Grading of the variables in gastritis was done using tt% e site O.f gas_trlc “'C‘?r& carcinomas, MALT lymphomas
Sydney system [24], with slight modifications characterized K{PWer third/middle third of the stomach) or the type of
use of a scoring system ranging from O=none to 4=severe, andC@rcinomas (intestinal/diffuse/undifferentiated).
cluding the degree of replacement of foveolae by regenerative epExpressed as a summed gastritis score, gastritis asso-
ithelium as an additional variable [28]. All histological evaluasjgted withH. pylori infection is ranked in the following

tions were done by one of the authors (M.S.). Studies of the pa- di d f ity: tric ulcer>duod | ul
thologist intra-observer variation in the grading of the various o§SCENAING oraer ol severily. gastric ulcer>duodenal ul-

servations have previously shown a high degree of reproducibil@r>gastritis alone>gastric carcinoma>MALT lymphoma
(unpublished findings) with kappa coefficients of 0.86 pylori in the antrum, and gastric ulcer>gastric carcino-

colonization), 0.78 (grade of gastritis), 0.82 (activity of gastritisna>MALT lymphoma>gastritis alone and duodenal ul-
0.63 (replacement of foveolae by regenerative epithelium), O. éarin the corpus (Fig. 1).

intestinal metaplasia), 0.72 (lymphoid follicles), and 0.66 (foc . . . .
gtrophy), plasia) (ymp ) ( In detail, the differences in single variables between

For every patient a gastritis score was calculated for the antrpatients withH. pylori gastritis only and patients with

and corpus comprising the summed valuesiopylori coloniza- the variousH. pylori-associated diseases are shown in
tion, grade of gastritis, activity of gastritis, and replacement of f ables 1 and 2

veolar epithelium by regenerative epithelium. Intestinal metapla- . . . .
sia, lymphoid follicles and focal atrophy were noted as present or [N the patients with gastric ulcers, the grade and activ-
absent. ity of gastritis, as well as the replacement of foveolae by

Statistical calculations were done using the Mann-Whitney-test regenerative type of epithelium, were significantly
or x2-test for comparison of the indicators of gastritis investigateglyore frequently expressed than in the patients With
pylori gastritis only. This was found both in the antrum
and in the corpus. In the corpus, as in the gastric ulcer
Results group, patients with gastric carcinomas had an increased

expression of gastritis markers such as grade, activity
There were no significant differences in the frequency afid replacement by regenerative epithelium (Table 2). In
the variables observed in gastritB ¥ 0.05) in terms of parallel, lymphoid follicles and intestinal and focal atro-

Cancer MALT

Antrum [l Corpus

big. 1 Medians of the summed gastritis scores in antrum and cor-

s, formed by adding together the respective values of grade and

Ctivity of gastritis, replacement of foveolae by regenerative epi-
lium, and density dfl. pylori colonizatior:

Table 1 Differences in the antrum in the densitytdf pylori col-  Figures for HP K. pylori colonization), grade, activity, and re-
onization, grade and activity of gastritis, replacement of foveolplacement by regenerative epithelium are medians/means+SD. In
epithelium by regenerative epithelium, intestinal metaplasia, lytie case of intestinal metaplasia, lymphoid follicles and focal atro-
phoid follicles and focal atrophy in relation to the matched grougshy the percentages in the respective groups are jiven

Gastritis Duodenal ulcer Gastric ulcer Gastric carcinoma MALT lymphoma
(n=50) (n=50) (h=50) (n=50) (h=50)
HP 4/3.19+1.45 4/3.10+1.38 4/3.55+0.95 3/2.40+£1.76* 3/2.35+£1.56
Grade 3/3.09+0.81 3/3.31+0.63 4/3.59+0.54*** 3/3.21+0.77 3/2.85+0.89
Activity 3/2.37£1.45 3/2.89+0.93 3/3.25+0.72*** 3/2.53£1.32 3/2.35£1.33
Regenerative epithelium 2/2.14+1.28 3/2.62+0.89* 3/2.98+0.82*** 3/2.21+1.26 1/1.46+1.42
Intestinal metaplasfa 28% 32% 50%* 58%** 16%
Lymphoid folliclesf 70% 74% 60% 62% 50%
Focal atroph¥ 6% 2% 8% 42%*** 6%

* P<0.05; ** P<0.01; *** P<0.001 (Mann-Whitney testChi-square test) compared with patients Withpylori gastritis only
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Table 2 Differences in the corpus in the densitytbfpylori colo-  Figures for HP K. pylori colonization), grade, activity, and re-
nization, grade and activity of gastritis, replacement of foveolplacement by regenerative epithelium are medians/means+SD. In
epithelium by regenerative epithelium, intestinal metaplasia, lythe case of intestinal metaplasia, lymphoid follicles and focal atro-
phoid follicles and focal atrophy in relation to the matched grougshy the percentage in the respective group is ;iven

Gastritis Duodenal ulcer Gastric ulcer Gastric carcinoma MALT lymphoma
(n=50) (h=50) (h=50) (h=50) (h=50)
HP 4/3.37+£0.93 3/2.89+1.13* 4/3.64+0.78 3/3.12+0.93 3/2.54+1.41**
Grade 2/2.23+0.78 2/2.07+0.75 3/2.8240.58*** 3/2.91+0.87*** 3/2.85+0.78***
Activity 2/1.74+1.31 1/1.36+0.91 3/2.55+0.87** 3/2.77+1.19%** 3/2.33+1.32*
Regenerative epithelium 1/1.30+1.17 1/1.34+0.81 2/2.20+0.88*** 3/2.404+1.29%** 1/1.31+1.34
Intestinal metaplasfa 4% 0% 0% 8% 2%
Lymphoid folliclesf 26% 34% 26% 14%*** 32%
Focal atroph¥ 0% 0% 0% 189%*** 4%

* P<0.05; ** P<0.01; *** P<0.001 (Mann-Whitney testChi-square test) compared with patients Withpylori gastritis only

Discussion

A number of authors have claimed that different strains
of H. pylori are associated with different diseases. Go et
al. reported thall. pylori strains obtained from duodenal
ulcer patients showed specific genetic fragments not
found in strains obtained from patients with simple gas-
tritis [12]. It has also been stated thét pylori strains
found in ulcer and gastric carcinoma patients show an in-
creased production of the cytotoxin-associated CagA
protein [7, 8, 21]. Recently, Atherton et al. reported that
specific H. pylori vacAgenotypes might influence the
outcome of the infection [1], because there are differ-
ences invacAexpression betwedn. pylori strains found

in patients with merely gastritis and those with duodenal
or gastric ulcer.

Since no microbiological investigations were done in
the present study, we do not know whether different ge-
Fig. 2 Frequency of lymphoid follicles, intestinal metaplasia an@otypes ofH. pylori are responsible for the differing de-
focal atrophy in antrum and corpus;lymphoid follicles £10%), gree and distribution of gastritis in the five groups we
1 intestinal metaplasia=(0%),m focal atrophy £10%] evaluated. However, we do not believe that strain factors
alone suffice to explain why patients with duodenal ul-

. . . ajfer, for example, have a rather mild corpus gastritis,
phy were frequently found in these patients (Fig. Zynereas in gastric carcinoma patients it is quite severe.

However, comparison with patients havidgpylori gas- pence, there must be other — namely host related — fac-
tritis alone revealed a significant difference only for ifg s that influence the outcome lgf pylori infection.
testinal metaplasia and focal atrophy in the antrum (Ta-|t has heen reported that patients with duodenal ulcer
ble 1) and for lymphoid follicles and focal atrophy in thgisease appear to have a higher gastric acid output than
corpus (Table 2). _ _patients with gastritis only or those with gastric ulcer
The H. pylori gastritis in duodenal ulcer patients difgisease [27]. We speculate that this corresponds to the
fered significantly from that in patients witd. pylori |ocation of gastritis is located mainly in the antrum in
gastritis aI_one'm that there was a higher grade of r_egggbdenal ulcer patients, with only mild gastritis in the
erative epithelium in the antrum and a lower density rpus, which might thus be able to remain its capacity
H. pylori colonization in the corpus. o o produce acid. A highly inflamed corpus, as found in
_Gastritis variables evaluated from antral b|o_p5|es_oéxastric carcinoma patients, however, may be associated
tained from MALT lymphoma patients did not differ sigyith a reduced acid output [22] and focal atrophy/intesti-
nificantly from those obtained from the control groupy| metaplasia [9]. We found that intestinal metaplasia
(Table 1). In the corpus, however, MALT lymphoma pgyas mostly associated with carcinoma, and atrophic
tients had a significantly lower expressiontf pylori  changes appeared almost exclusively in these patients
colonization, but a significantly higher expression Qfig. 2). Hence, as Lee et al. suggested [15], local acid
grade and activity of gastritis (Table 2). output might determine the outcome téf pylori infec-
tion. However, the question now arises as to what deter-
mines local acid production. Acid production is thought

Duodenal ulcer Gastric ulcer

Carcinoma MALT lymphoma
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to be lower in older patients [27]. However, since the In conclusion, in the diseases associated Witlpy-
groups evaluated in this study were age-matched,loiti infection, the expression &f. pylori gastritis differs
would not appear likely that age alone influences the disindependently of sex and age. However, the reasons for
tribution of gastritis. Another factor that might determinghe differences in the degree and distribution of gastritis
intragastric acid production is the number of parieta different H. pylori-associated diseases have not yet
cells, which is determined by the size of the corpuseen fully understood and require further investigation,
More than 40 years ago, Cox found that the relative simeluding the examination of botH. pylori strain and

of the antrum and corpus varies from one person to &aost factors.

other [6]. In a report by Oi it is noted that the fundic-py- _ i
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