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Abstract. The purpose of this study is to estimate the prevalence of lymphocyte aggregates (precurso� r of MALT
lymphomas) in gastric mucosal biopsies and to associate gastric lymphoid tissue with the a� ge of patients, Heli-
c� obacter-associated gastritis and other gastric mucosal pathology. A consecutive series of gastr	 ic mucosal samples
from 150 children and 256 adults were assessed for the presence of lymphoid aggregates as well a� s morphological
c
 haracteristics, H

�
elicobacter pylori status, signs of gastritis, mucosal atrophy and lymphoepithelial lesions. Fifteen

selected samples with prominent lymphoid aggregates and 10 controls were examined immunohistochemically
for the immunoglobulins A, G, M, lymphocytes B and T, clonality of B cell population, atypical lymphocytes
a� nd Epstein-Barr virus (EBV) antigen. There was an increase of H. pylori infection and mucosal lymphoid
a� ggregates (MALT) rates in parallel with the increasing age of patients noted in the histolo� gical assessment of
t

�
he mucosal samples. A close association of lymphoid aggregates with H. pylori infection and prominent active
g
 astritis was found, but in adults with chronic non-active, particularly atrophic gastritis th

�
is association became

w� eaker. No morphological and immunohistochemical signs of MALT lymphoma were present. Lymphoid aggre-
g
 ates in children were larger, with follicles, but less numerous and tended to be located in the intermediate and
d

�
eeper parts of the gastric mucosa. Immunohistochemical studies showed an increase of IgA, IgM and lympho-

c
 ytes T in the deeper part of the lamina propria in H
�

. pylori-associated gastritis and lymphocyte T accumulation
in the periphery of the lymphoid follicles. No evidence of monoclonality, CD31 positive lymphocytes or EBV
a� ntigen was detected. Lymphoid aggregates are related, but not exclusively, to H

�
. pylori infection. Their detection

rates achieve a peak in young adults with H. pylori infection. Lymphocytic aggregates are also present in chronic
a� trophic gastritis without H. pylori infection and may relate to autoimmune inflammatory response to other
factors.
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Introduction

H
�

elicobacter pylori (H
�

. pylori)
�
 infection is strongly

a� ssociated with predominantly antral gastritis, duodenal
u� lcer and, to a lesser extent, with gastric ulcer disease
a� nd the intestinal type of gastric carcinoma2, 16, 10. Most

recent evidence supports the involvement of H. pylori
in the pathogenesis of gastric lymphoma of mucosa-as-
sociated lymphoid tissue (MALT) type3

�
, 6, 20. The most

p� athogenic strain of H. pylori is a strain expressing the
c
 ag A protein2, 16.

P
�

rimary gastrointestinal lymphoma comprises
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a�  group of distinctive clinicopathological entities, most
o� f which are not included in the lymph node-based
lymphoma classification. They are predominant the
B

�
 cell type, with primary gastrointestinal Hodgkin’ s

d
�
isease practically non-existent3

�
, 12. Most low-grade

B cell GIT lymphomas are of the MALT type, rather
t

�
han of the lymph nodes. In the revised European-Amer	 i-

c
 an classification of lymphoid neoplasms9
�
, MALT lym-

p� homas are classified as extranodal low-grade marginal
z� one B cell lymphomas. Paradoxically, most MALT
lymphomas arise in the stomach, which normally con-
t

�
ains no organized lymphoid tissue6

�
, 12, 22.

G
�

astric MALT lymphomas arise in MALT which is
a� cquired as an immunological reaction to infection of
t

�
he stomach by H

�
. pylori. The infection triggers the

a� cquisition of gastric MALT and may provide the
g
 round for MALT-type lymphoma development. This
c
 oncept has been supported by the histological detec-
t

�
ion of H

�
. pylori in almost all gastric MALT-type lym-

p� homas12, 15, 20. Eradication of H. pylori resulted in the
r	 egression of most (more than 2/3) gastric low-grade
M

�
ALT-type early stage lymphomas in two large

studies1, 19. However, over 10% of the responders may
d

�
evelop a reccurence of lymphoma5

�
 due to resistance

o� r different cause lymphoma. An expression of H
�

. py-
l

�
ori gastritis and MALT reaction changes with age8.

T
�

he influence of H
�

. pylori eradication on gastric
MALT is unclear. In our previous observations lym-
p� hoid aggregates failed to disappear 2 years after eradi-
c
 ation of H. pylori13.

T
�

here is a lack of studies on lymphoid aggregates
in gastric mucosa in children and on the interrelation-
ship with other mucosal pathological lesions.

Materials and Methods

O
�

ne hundred and fifty children aged between 7 and
18 years and 256 adults aged between 25 and 68 years
u� nderwent diagnostic endoscopical examination for the
e valuation of symptoms referable to the proximal GIT
o� ver 3 weeks (dyspeptic symptoms with abdominal
p� ain and/or vomiting).

Patients presenting focal gastric mucosal lesions
such as ulcers, tumors, etc. were excluded from the
study. From the remaining patients 6 biopsy samples
w� ere taken: 2 from the antral of the greater curve,
2 from the angulus and 2 from the corpus mucosa.
Samples were fixed in buffered formalin for less than
24 h, routinely processed to paraffin blocks, cut in 4µm
sections and stained with HE, periodic acid Schiff for
mucin secretion, Giemsa stain for Helicobacter micro-

o� rganisms and Masson’s trichrome for fibrous tissue
a� nd assessed in a light microscope. The biopsy material
w� as examined for the presence and severity of H

�
. pylori

infection, grade and activity of inflammation and the
p� resence of atrophy, fibrosis and intestinal metaplasia
(IM). For a classification of the grade and activity of
g
 astritis we used the Sydney system17. All lesions rele-
v! ant for this study are listed in Table 1. Lymphoid ag-
g
 regates with and without germinal centers were
c
 ounted, their largest diameters were measured and re-
c
 orded using the scale11: 110–800 µm = 1; 800–1100
µm"  = 2, a� nd over 1100 µm"  = 3, and collated into Table 2.
I

#
n addition, the localisation of aggregates (mucosal

superficial or intermediate in the lamina propria, or dee-
p� ly seated submucosal included) are recorded as well
(Table 2). All morphological readings were double-
c
 hecked by two pathologists (authors). Student’s t$ -test
w� as used for the statistical evaluation of results.

F
%

ifteen cases of H
�

. pylori-a� ssociated chronic gas-
t

�
ritis with particularly prominent lymphoid aggregates

Table 1. Lymphocytic aggregates and other mucosal lesions
in antral biopsies

A
�

dults
(
&
n=254)

C
'

hildren
(

&
n=150)

Lymphoid aggregates
  total rate
H. pylori infection
  overall rate
  in cases with lymphoid
  aggregates
Lymphoid aggregates 
  in H. pylori gastritis
Atrophy/intestinal metaplasia
  overall rate
  in cases with lymphoid
  aggregates

53

44

6
(
6 (91**)

28.8

25

50

21.5 (14*)

30.5 (25*)

75 (94**)

50(66*)

2

2

 * In children younger than 11 years.
** In cases with active or/and high grade gastritis.

Table 2. Morphological characteristics of lymphoid aggregates 
in gastric mucosa

Lymphoid aggregates Adults C
'

hildren
S

)
tudent’s
t-test

Size*
Quantity**
Presence of follicles***
Localisation
  superficial
  intermediate
  deep

2
*
.2

2
*
.2

0
+
.5

2.6%
40%
48%

2.5
1.8
0.9

0
45%
50%

p<0.05
p<0.05
p<0.05

  * 1 – 110–800 µ, m, 2 – 800–1100 µ, m, 3 – over 1100 µ, m.
 ** Scale 1–3: small, medium or large.
* * * 0 – absence, 1 – present.
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w� ere selected for immunohistochemical examination by
PAP technique for the immunoglobulins A, G, M, lym-
p� hocytes B (CD20 antibody) together with clonality of
B

�
 cell population (kappa and lambda antibodies), lym-

p� hocytes T (CD3 and CD8 antibodies), atypical lympho-
c
 ytes and vascular endothelium (CD31 antibody) and for
t

�
he presence of Epstein-Barr virus (EBV) antibody.

All antibodies were produced and supplied by the
Dako Company.

Results

H
�

. pylori infection rates and frequencies of lym-
p� hoid aggregates in gastric mucosa increased in parallel
w� ith the age of the patients up to 45 years and de-
c
 reased in older patients.

I
#
n routine gastric biopsy specimens collected from

254 adult patients with non-ulcer dyspepsia, lymphoid
a� ggregates with or without follicle formation were pres-
e nt in 53% of all endoscopical material. Within the
g
 astric biopsy material collected from 150 children,
lymphoid aggregates were present in 21.5% of the ma-
t

�
erial. Children younger than 11 years showed these

lesions in only 14% of cases. Overall rates of H. pylori
i

-
nfection of gastric mucosa showed an increasing tend-

e ncy with age: 25% in children below of 11 years,
30.5% in children between 11 and 18 years and 48% in
a� dults aged between 25–45 years (Table1). The rate of
H

�
. pylori infection in patients over 45 years was 38%.

There is a close relationship between lymphoid ag-
g
 regates and H

�
. pylori infection, particularly in younger

p� atients. The size of lymphocytic aggregates in chidren
a� nd, to a lesser extent, in adults correlates with the
g
 rade and activity of chronic gastritis and histological
i

-
dentification of H

�
. pylori. H

�
. pylori infection reaches

100% in cases with lymphoid aggregates associated
w� ith chronic active gastritis. There is also a correlation
b

.
etween atrophic gastritis and lymphoid aggregates.

N
/

on-active atrophic gastritis with or without IM is
t

�
wice as common in the presence of lymphoid aggre-

g
 ates as in the overall histological sections, irrespective
o� f H. pylori identification. H. pylori microorganisms in
t

�
he cases with signs of atrophy were not present, despite

t
�
he presence of lymphoid aggregates. Non-active gastritis

w� ith signs of atrophy and without H. pylori infection were
noted almost exclusively in patients over 45 years.

L
0

ymphoid aggregates in children were localised in
t

�
he deeper parts of the gastric mucosa, were larger, with

f
1
requent follicles and germinal centers, but less numer-

o� us compared to the morphological characteristics of
MALT in older patients (Table 2). Differences in the
size and distribution of lymphoid aggregates in gastric

m" ucosa in various grades of chronic gastritis and in
d

�
ifferent age groups were related to the histological

identification of the microorganism, the degree and the
a� ctivity of the chronic gastritis. The localisation of lym-
p� hoid follicles with germinal centers in deeper parts of
t

�
he gastric mucosa in children is commonly related with

i
-
ntensely active inflammatory infiltrate in the superfi-

c
 ial lamina propria. The smaller, more numerous and
superficially localised aggregates of lymphoid tissue
a� re more common in adults. The presence of lymphoid
a� ggregates in the mucosa of the gastric corpus is related
t

�
o the grade and activity of the gastritis. H. pylori-as-

sociated gastritis was present in 80% of the corpus mu-
c
 osal samples with lymphoid aggregates.

T
�

he distribution of IgA, IgG and IgM-secreting cells
a� nd lymphocytes T was different in H

�
. pylori-associ-

a� ted gastritis when compared to controls. Infected mu-
c
 osa showed IgA and IgM-secreting cells and lympho-
c
 ytes T in the intermediate and deeper parts of the
lamina propria and this was related with the density of
i

-
nflammatory infiltrate. No monoclonal cellular infil-

t
�
rates were noted. Lymphocytes T were accumulated in

t
�
he periphery of lymphoid follicles and in the intraepi-

t
�
helial lymphocytic infiltrate, while CD20-positive cells

w� ere mainly accumulated within lymphoid aggregates.
C

2
D31 antibody indicated a marked increase of vascu-

l
3
arity in the lamina propria of cases with signs of atro-

p� hic lesions. There was no evidence of CD31-positive
a� typical lymphocytes and the reaction with EBV anti-
b

.
ody was negative in all tested mucosal samples.

Discussion

According to previous reports, lymphoid aggregates
i

-
n the gastric mucosa are a specific feature of H

�
. pylo-

ri-associated gastritis and represent the immune re-
sponse of the mucosa to H

�
. pylori, partially as a result

o� f autoimmune processes12, 18, 21, 22. The detection rates
o� f H. pylori infection in the gastric mucosa with lym-
p� hoid aggregates varies from 27 to 100% in different
w� orks6

�
, 11, 21 and depend on the type and extent of

g
 astric mucosal sampling, methods of H. pylori detec-
t

�
ion, etc. In the present work, in “ routine”  gastric mu-

c
 osal biopsy samples using standard histological meth-
o� ds, the detection rates of H. pylori are 30.5% in
c
 hildren and 44% in adults, are related to the grade and
a� ctivity of H

�
. pylori-associated gastritis and reach

100% in high grade active gastritis. The size of lym-
p� hocytic aggregates in chronic gastritis correlates with
t

�
he histological presence of H. pylori, particularly in

c
 hildren. This finding was noted previously in chronic gas-
t

�
ritis of adults by others11. Differences in size, quantity and
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l
3
ocalisation of lymphoid aggregates in the gastric mu-

c
 osa in children when compared to mucosal lesions in
a� dults can be explained by a more active mucosal re-
sponse to more recently acquired H

�
. pylori infection and

a�  different immune response in children. Smaller, superfi-
c
 ially localised lymphoid aggregates indicate a more
c
 hronic response to infection or a different etiological fac-
t

�
or.

According to our observations, persistent lymphoid
a� ggregates can be present in „burned out”  gastritis and
in chronic atrophic gastritis with or without intestinal
metaplasia when H. pylori in histological examination
i

-
s usually negative and indicate a possibilty of other
t

�
han infective etiological factors. Moreover, lymphoid

a� ggregates in antral mucosa are present in 50% of pa-
t

�
ients with pernicious anemia4, when H

�
. pylori infec-

t
�
ion is consistently negative. In our previous work13,

lymphoid aggregates persisted after H. pylori eradica-
t

�
ion within the 2 years of endoscopical follow-up.

In our present study we did not find lymphocytic
g
 astritis, other possible precursor lesions for MALT
l

3
ymphoma7

4
, 14 or lesions indicative of an early stage of

MALT lymphomas, such as monoclonal B cell popula-
t

�
ion, lymphoepithelial lesions or atypical lymphocytes.

I
#
mmunohistochemical examination confirms previous

findings1, 3, 13 and indicates a predominant lymphocyte
T

�
 participation in chronic response with autosensitisa-

t
�
ion of T cells in H. pylori gastritis. Signs of EBV in-
fection, another possible infective cause of lymphoid
t

�
issue proliferation, or malignant transformation of

l
3
ymphoid infiltrate in our study were negative.

In conclusion, lymphoid aggregates are related, but
n5 ot exclusively, with H

�
. pylori infection and their rates

in H. pylori-infected and non-infected mucosa change
w� ith age, which indicate an autoimmune response for
H. pylori infection and possible response to other
c
 auses. No relationship to EBV infection nor transfor-
mation to MALT lymphoma were found.
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