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Helicobacter pylori gastritis and primary gastric
non-Hodgkin's lymphomas

S Eidt, M Stolte, R Fischer

Abstract
Aims-To evaluate further the relation
between gastric malignant lymphoma of
the mucosa associated lymphoid tissue
(MALT) and Helicobacterpylori.
Methods-One hundred and sixty two
surgical specimens of MALT lymphoma
were retrospectively investigated to
determine tumour type and inflamma-
tory patterns. In 121 cases biopsy speci-
mens obtained before surgery were
available and stained with haematoxylin
and eosin, periodic acid Schiff, Giemsa
and Warthin-Starry stains.
Results-Residual lymphoid follicles
were found less often in high grade
malignant than in low grade malignant
MALT lymphomas. Chronic active gas-
tritis was shown within the mucosa at
some distance from the tumours in 143 of
146 specimens. In all the cases for which
biopsy specimens could be evaluated,
colonisation of the mucosa by H pylon
had occurred. Lymphoid follicles and
lymphoid aggregates were detected in
82-7% of the antral, and in 85% of the
body mucosa specimens.
Conclusions-These data support the
hypothesis that H pylo7i has an impor-
tant role in the development of MALT
lymphomas. Furthermore, the chronic
inflammation preceding malignant
transformation might enhance the prob-
ability of malignant transformation via
chronic stimulation of the lymphoid tis-
sue. This might in part indicate why
MALT lymphomas occur most often in
the stomach.
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One of the most exciting current develop-
ments in gastroenterology is the discovery that
Helicobacter pylori has a decisive role in gastro-
duodenal disease.'-3 Recently, several groups
have published data showing a correlation
between H pylori and gastric carcinomas."
Wotherspoon et al were the first to investigate
the presence of H pylon in larger numbers of
gastric lymphomas of the mucosa associated
lymphoid tissue (MALT lymphomas): in 92%
of cases Hpylori was indeed detected.7 On the
basis of earlier observations that the preva-
lence of lymphoid follicles correlated signifi-
cantly with the detection of H pylon,89 they
suggested that H pylon might trigger the
acquisition of MALT in the gastric mucosa
which usually contains only a few T lympho-
cytes.'0 In the light of these findings H pylori

and the subsequent inflammatory response
might be prerequisites for the development of a
MALT lymphoma in the stomach. Further
support for this hypothesis was provided by
data published by Doglioni and coworkers
which showed that the high prevalence of gas-
tric MALT lymphoma correlated closely with a

high prevalence of Hpylori infection in a town
in northern Italy."I If the suggested route to
MALT through H pylori infection to the
malignant transformation holds true, then not
only Hpylori but an inflammatory response to
H pylon infection should be evident in almost
all cases of MALT lymphoma as well. To elu-
cidate further this association we retrospec-
tively investigated 162 cases of gastric
resection specimens for gastric lymphoma.

Methods
One hundred and sixty six surgical specimens
of gastric lymphoma (56 gastrectomies, 95
arboral resections, nine local excisions, six
resections of the gastric remnant were exam-
ined at the Institute of Pathology, Bayreuth,
over a period of 11 years. They were fixed in
10% formalin, embedded in paraffin wax and
routinely stained with haematoxylin and eosin
periodic acid Schiff and Giemsa. The lym-
phomas were classified according to the pro-

posal of the European Lymphoma Study
Group.12 Only B cell lymphomas of MALT
type were included in this study. Two plasmo-
cytomas and two T cell lymphomas were

excluded, reducing the number of cases

investigated to 162.
The phenotypic evaluation of lymphomas

was done using monoclonal antibodies recog-
nising formalin fixation resistant antigens
(L26, UCHL1, MTI, all from Dako) and a

subsequent peroxidase-antiperoxidase method.
The high grade malignant MALT lymphomas
were divided into those with and without a
low grade component. Furthermore, the
depth of infiltration into the gastric wall was

evaluated using the International Union
against Cancer classification of gastric cancer

(table 1).13 Clinical staging of lymphoma
was also carried out in all patients using
abdominal computed tomograms or ultra-
sonography, liver and bone marrow biopsies

Table I UICC classification ofgastric carcinoma

pTl Tumour restricted to mucosa and submucosa
pT2 Tumour infiltrating beyond the submucosa into

the muscularis propria and the subserosal layer
pT3 Tumour penetrating the serosa
pT4 Tumour continously infiltrating other organs

(liver, spleen)
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Table 2 ModifiedAnn Arbor classification for extranodal
lymphomas

EI Lymphoma restricted to gastrointestinal tract on one
side of the diaphragm
E I, Infiltration limited to mucosa and submucosa
E 12 Lymphoma extending beyond submucosa

E II Lymphoma additionally infiltrating lymph nodes on
the same side of diaphragm
E II, Infiltration of regionary lymph nodes
E II2 Infiltration of lymph nodes beyond regional

E III Lymphoma infiltrating gastrointestinal tract and/or
lymph nodes on both sides of the diaphragm

EIV Localised infiltration of gastrointestinal site with or
without infiltration of associated lymph nodes together
with diffuse or disseminated involvement of extra-
gastrointestinal organs.

with subsequent classification according to
the modified Ann Arbor scheme'4 15 (table 2),
and only tumours in which the largest tumour
mass was located in the stomach. The
presence of non-neoplastic reactive lymphoid
follicles within the tumours was registered.

In 146 cases it was also possible to evaluate
the gastric mucosa at least 4 cm away from
the tumours for infiltration of the lamina pro-
pria with lymphocytes, plasma cells, and neu-
trophilic polymorphs as well as intestinal
metaplasia. The prevalence of lymphoid
aggregates and follicles was also registered.
The latter were diagnosed when germinal cen-
tres could be detected. H pylon gastritis was
diagnosed when a lymphoplasmacellular infil-
trate was combined with neutrophilic poly-
morphs concentrated around the neck region
with infiltration of gastric glands. In accor-
dance with these criteria, all cases of chronic
active gastritis were classified as H pylon gas-
tritis. Because of the influence of delayed fixa-
tion on the detection of H pylon (M Stolte,
unpublished observations) we also investi-
gated endoscopic biopsy specimens taken
three months or less before the surgical proce-
dure for colonisation of the gastric mucosa
with H pyloni; such biopsy specimens were
available in 121 cases. H pylon was detected
using the Warthin-Starry stain. Lymphocytic
and reactive gastritis were diagnosed accord-
ing to the criteria given before.'6 17

Statistical evaluation was done using the
x2 test.

Results
The mean age of the patients (74 men, 88
women) was 62-2 years, with a standard devi-
ation of 13-1 years and a range from 20 to 92
years. The types of lymphomas detected,
together with their prevalences, are shown in
table 3. The staging of the tumours according
to the Ann Arbor classification showed that
most were only locally infiltrating: E I, in 72
(44.4%) cases and E I2 in 33 (20-4%) cases.
Only in 41 (25 3%) patients was an infiltra-
tion of regional lymph nodes detected (E II,),

Table 3 Histological classification ofgastric lymphomas
(n = 162) and their prevalence (MALT mucosa
associated lymphoid tissue)

Low grade malignant MALT lymphomas 91
High grade malignant MALT lymphomas

with low grade component 21
without low grade component 50

Table 4 Breakdown ofdepth of tumorous infiltration of
gastric wall by degree of malignancy (n = 162)

Low Low + high High

pTl 66 (74 2%) 10 (11-2%) 13 (14-6%)
pT2 18 (45 0%) 6 (15-0%) 16 (40 0%)
pT3 6 (22 2%) 5 (18-5%) 16 (59-3%)
pT4 1 (16-7%) 5 (83-3%)

p < 0-001.

and in four (2-5%) cases had infiltrated dis-
tant lymph nodes. Liver or spleen metastases
were found in three (1-9%) cases and bone
marrow infiltration in two (1-2%). In seven
(4 3%) patients in whom only a local excision
was performed no classification was possible.
The correlation between the depth of infiltra-
tion and the grade of the lymphomas (table 4)
reached significance (p < 0-001). The largest
tumour diameters are shown in table 5. The
types of gastritis detected in the mucosa
located at a distance from the tumours are
listed in table 6. In all the cases of chronic
active gastritis the biopsy specimens taken
before surgery showed Hpylori colonisation of
the gastric mucosa. A correlation between
largest diameters, grade, or depth of infiltra-
tion could not be demonstrated. Reactive
non-neoplastic lymphoid follicles were found
within the tumours in 62-0% of cases. An
analysis of their correlation with degree of
malignancy and with depth of infiltration
reached significance in the case of the former
(p < 0-001) (table 7). In the latter, however,
owing to the small number of cases in the pT4
group, statistical analysis was possible only by
pooling pT3 and pT4 lesions (p < 0 05)
(table 8). The prevalence of lymphoid follicles
and lymphoid aggregates in the antral and

Table 5 Largest tumour diameters (n = 147)

< 20 mm <40 <60 <80 >80

22 (15-0%) 41 (27 9%) 37 (25-1%) 25 (17-0%) 22 (15-0%)

Table 6 Types ofgastritis in gastic lymphomas of
MALT (n = 162)

Insufficient material 16
Chronic active gastritis 143 (97-9%)
Lymphocytic gastritis 1 (0-7%)
Reactive gastritis 1 (0-7%)
No gastritis 1 (0-7%)

Table 7 Prevalence oflymphoidfollicles (LF) within
gastric lymphomas broken down by degree ofmalignancy
Low 70 (78 7%)
Low + high 13 (61-9%)
High 12 (24 0%)

p < 0-001.

Table 8 Prevalence oflymphoidfollicles (LF) within
gastric lymphomas broken down by depth of malignant
infiltration
pTl 60 (69 0%)
pT2 20 (51-3%)
pT3 12 (44 4%)
pT4 2 (33 3%)

p < 0-05 (pT3 together with pT4).
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Table 9 Prevalnce of lymphoidfolliles (LF), lymphoid aggregates (LA) and their
combination (LF/LA) in gastrc mucosa awayfrom the lymphomas

LA + LF+ LFILA + Total

Antralmucosa(n= 139) 49 48 18 115 (827%)
Oxynticmucosa(n= 140) 60 43 16 119(850%)

Table 10 Prevalence of intestinal metaplasia (IM) in
gastric mucosa at a distancefrom the lymphomas

Antral mucosa (n = 139) 54 (38-8%)
Oxyntc mucosa (n = 140) 24 (17-1%)

body mucosa is shown in table 9. The distrib-
ution of intestinal metaplasia of the gastric
mucosa located at a distance from the lym-
phomas is shown in table 10. Significant cor-
relations with the degree of malignancy or the
depth of infiltration could not be shown.

Discussion
A MALT system as exemplified in Peyer's
patches is not present in the normal gastric
mucosa.10 Following infection with H pylon,
MALT is acquired.7-9 Further evidence for
this sequence of events is provided by the
results of eradication studies. After successful
eradication ofHpyloi, the density of the lym-
phoplasmacellular infiltration in the lamina
propria decreased substantially18 and lym-
phoid aggregates and lymphoid follicles, pre-
sent before were no longer detectable in
control biopsy specimens (unpublished own
observations). More support for the hypothesis
that H pylon plays an important part in the
genesis of MALT lymphoma comes from
recent serological, epidemiological, and
histopathological research. Parsonett et al
reported in 1991 that in patients with gastric
lymphomas antibodies against H pylon were

present in 90 9% compared with 63-6% of
matched controls.6 They only investigated 11
patients. Wotherspoon et al histologically
evaluated 110 MALT lymphomas of the
stomach in both biopsy and surgical speci-
mens, looking for the presence of H pylon,
and found the organisms in 92% of cases.7
This prevalence of H pylon was significantly
higher than that reported for non-ulcer dys-
pepsia (50-60%).'9 An analysis of epidemio-
logical data published by Doglioni et al
showed a high prevalence of primary gastric
lymphoma in a town in northern Italy, corre-
lated with a high prevalence ofH pylon infec-
tion. Similarly, a low prevalence of gastric
lymphoma was observed in a number of
British towns with a low prevalence of H
pylon. I

The data presented here are based exclu-
sively on findings in surgical specimens, and
for the first time the gastritis associated with
the lymphomas has been investigated as well.
An extremely high prevalence of chronic
active gastritis with features typical of Hpylon
aetiology was demonstrated in gastric MALT
lymphoma (97-7%), compared with the
results of a study of 5000 gastric biopsy speci-
mens of various forms of gastritis at our insti-

tution. Only 71 8% of cases showed H pylon
gastritis.'0 The results of epidemiological
analyses of the prevalence of HP in a control
population indicated a prevalence ranging
from 61% to 76%.54Biopsy specimens taken
before surgery confirmed the assumed H
pylon aetiology in our cases of chronic active
gastritis. In addition, one case each of lym-
phocytic and reactive gastritis were found
(table 6). Lymphocytic gastritis is mostly trig-
gered by H pylon infection and for the most
part represents a special type of reaction to H
pylon so this case might be included in the
category of gastritis induced by H pylon.21
Almost all MALT lymphomas therefore,
show an inflammatory infiltrate in the gastric
mucosa most probably caused by Hpylori.

Another point hinting at the importance of
H pylon is the enormous prevalence of lym-
phoid follicles and lymphoid aggregates and
intestinal metaplasia found in the gastric
mucosa at a distance from the tumour (tables 9
and 10). Comparing these data with the pub-
lished prevalences for benign gastroduodenal
disease, in particular in the body mucosa, a
substantial increase in lymphoid aggregates,
lymphoid follicles, and intestinal metaplasia
was noted in MALT lymphoma."" Intestinal
metaplasia has been shown to be more preva-
lent in older patients, and probably represents
longstanding Hpyloni gastritis."24 All in all, an
analysis of the gastric mucosa showed, in
almost all cases of MALT lymphoma, evi-
dence for longstanding HP gastritis with
acquisition of MALT. Our data thus support
the hypothesis of Wotherspoon et al that H
pylon has a crucial role in the evolution of gas-
tric lymphomas of the MALT type by trigger-
ing the acquisition of MALT in the stomach
mucosa.7 The two cases of MALT lym-
phomas in which no H pylon induced inflam-
matory reaction was detected do pose a
problem in that respect. It is, however, possible
to speculate that in these cases H pylon had
been eradicated after a malignant transforma-
tion of the acquired MALT.

It might be argued, however, that H pylon
gastritis develops secondary to MALT lym-
phoma. In contrast to patients with chronic
gastritis, in whom the prevalence of H pyloni
increases with increasing age, we found no
increased prevalence of H pyloni in older
patients.25 Furthermore, no correlation of the
Hpyloni colonisation with depth of infiltration,
grade, or largest diameters of the lymphomas
was to be found-as ought to be the case in
secondary colonisation ofMALT lymphomas.
With respect to the malignant transforma-

tion of MALT to MALT lymphoma, apart
from the relatively safe assumption that
MALT lymphomas develop from parafollicu-
lar centrocytoid-like cells of the parafollicular
region,26 the exact mechanisms are unknown.
The continuing stimulation of the local
immune system following H pylon infection
might enhance the probability of its malignant
transformation, especially as the infection per-
sists throughout the patient's life if left to
its natural course, as can be deduced from
age distribution prevalence.25 That chronic
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infection can trigger lymphoproliferation has
been shown in Epstein-Barr infection.2728 If
the assumption is correct that H pylon infec-
tion is not merely the basis for, but actively
contributes to, the aetiology of gastric lym-
phoma, then in view of the far greater preva-
lence of H pylon infection than of MALT
lymphoma, additional factors must operate.
These might include peculiarities of the H
pylon strain involved: the high prevalence of
lymphoid follicles and lymphoid aggregates
might be interpreted as features of a possible
high immunogeneity. Furthermore, exo-
genic-for example, dietary factors, virus
infections, or disorders of immune regula-
tion-have to be taken into consideration.
The chronic inflammation caused by H pylon
could be an important part of the answer to
the question why the stomach has the highest
prevalence of MALT lymphomas,s>3i
although in the normal stomach only a few
lymphocytes are found in the lamina propria
and epithelium.10 Studies aimed at analysing
the additional factors mentioned and estimat-
ing the possible benefit of eradication of H
pylon are in progress.

Although many questions concerning
MALT lymphomas remain to be elucidated,
we conclude that our results, together with
the reported data, strongly support the
hypothesis that Hpylori gastritis, by leading to
the acquisition of MALT, is a prerequisite for
the development of a MALT lymphoma in
the stomach in almost all cases. Whether
H pylori and the inflammatory response also
actively contribute to the formation of
lymphomas in the stomach has yet to be
determined.
We thank Professor K Lennert, head of the Lymph Node
Register of the German Society of Pathology, and Professor K
Miuller-Hermelink, director of the Pathological Department of
the University ofWurzburg, for additionally reviewing our sur-
gical specimens and carrying out a histochemical diagnostic
evaluation in some of them.
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