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Prevalence of lymphoid follicles and aggregates in H pylori gastritis

Table 2 Prevalence of lymphoid follicles and lymphoid aggregates according to age
distribution

<30 30-39 4049 50-59 6069 70-79 80-89 Mean

60:2% 56:3% 56'8% 53:6% 49:5% 45-8% 53:3% 53-8%
13:0% 14:9% 12:5% 14:4% 17-0% 18:1% 15-4% 14:9%

Antrum (n = 2692)
Body (n = 1446)

made in biopsy specimens obtained distal to
the lesions. The patients investigated together
with their age and sex distribution are shown
in table 1.

Statistical evaluation was done using the y2.

Results

Overall, lymphoid follicles and aggregates
were present in the antral mucosa of 1447
(53-8%) cases and in the oxyntic mucosa of
215 cases (14:9%). The differing distribution
between antrum and body reached signifi-
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Figure 1 Percentage of cases with detection of lymphoid follicles or lymphoid aggregates
correlated with semiquantitatively graded density of H pylori colonisation, activity, and
degree of gastritis in the antral mucosa (0 none, 1 minimal, 2 low grade, 3 medium grade,
4 high grade).
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Figure 2  Percentage of cases with lymphoid follicles or lymphoid aggregates correlated
with semiquantitatively graded density of H pylori colonisation, activity, and degree of
gastritis in the oxyntic mucosa. (0 none, 1 minimal, 2 low grade, 3 medium grade, 4 high
grade).
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cance (p <0-001). Only minor differences
were seen in different age groups (table 2).

The correlations between the detection of
lymphoid follicles and lymphoid aggregates
and the variables of antral gastritis (degree
and activity) and the density of H pylori
colonisation were evaluated for the overall
group (fig 1). With an increasing degree of
inflammatory infiltration and increasing den-
sity of the H pylori colonisation, higher num-
bers of lymphoid follicles and lymphoid
aggregates were found in the antral mucosa.
The same held true in the oxyntic mucosa (fig
2). The correlations reached significance with
respect to numbers of lymphoid follicles and
lymphoid aggregates and the degree and
activity of gastritis in the antral and oxyntic
mucosa (p <0-001), and with density of H
pylori colonisation (p < 0:05 in the antral
mucosa; p < 0-01 in the oxyntic mucosa).

The distribution of lymphoid follicles and
lymphoid aggregates in the antral mucosa in
the five groups of patients is shown in table 3.
About two thirds of the patients with duode-
nal ulcers had evidence of lymphoid follicles
and lymphoid aggregates compared with
34-8% of cases with chronic erosions. An
analysis of the prevalence of lymphoid folli-
cles and lymphoid aggregates in the body
mucosa showed a similar picture (table 4).
Lymphoid follicles and lymphoid aggregates
were found in about a quarter of the patients
with gastric ulcers compared with 9-1% of
those with duodenal ulcers. In all groups,
with the exception of those with chronic
antral erosions, the prevalence of lymphoid
aggregates was higher in the antral than in the
oxyntic mucosa. Statistical analysis showed
that the different distributions in both types
of gastric mucosa were significant with an
error probability of less than 0-001.

The mean gastritis score showed small
increases in cases with lymphoid follicles and
lymphoid aggregates in the antral mucosa
compared with those without in all groups,
with the exception of patients with chronic

Table 3  Prevalence of lymphoid follicles and lymphoid
aggregates in antral mucosa in different groups of patients

In the antrum (No/%):

Iymphoid follicles lymphoid aggregates
Without lesions 418 (34'9) 212 (17°7)

With chronic erosions 57 (25°1) 22 (97

With gastric ulcers 48 (31-1) 26 (16-9)

With pyloric ulcers 66 (32-4) 32 (15-2)

With duodenal ulcers 420 (46-4) 146 (16-1)

p < 0-001.

Table 4 Prevalence of lymphoid follicles and lymphoid
aggregates in oxyntic mucosa in different groups of patients

In the body (No/%,):

I rr -;It Uil h r' ;] aggregates

Without lesions 55 (7-8) 67 (9'5)
With chronic erosions 4 (6'3) 8 (12:5)
With gastric ulcers 17 (17-5) 6 (6:2)
With pyloric ulcers 5(47) 10 (9 -3)
With duodenal ulcers 20 (43) 23 (5-0)

p <0-001.
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Table 5 Comparison of mean gastritis scores in patients
with (+) and without (—) lymphoid follicles and
aggregates in mucosa of antrum (A) and body (B) of
stomach

A B

+ - + -
Without lesions 6°1 53 53 35
With chronic erosions 70 7-4 53 39
With gastric ulcers 68 61 63 4-7
With pyloric ulcers 66 6-0 55 4-0
With duodenal ulcers 63 60 4-2 33

erosions (table 5). Increases in mean gastritis
scores in patients with lymphoid follicles and
lymphoid aggregates were present in the
oxyntic mucosa in all groups of patients and
were greater than those in the antral mucosa.

Discussion

As far as we are aware, a comparison of the
numbers of lymphoid follicles and lymphoid
aggregates in the oxyntic mucosa and the
antral mucosa has never been performed
before. In 14:9% of the cases lymphoid folli-
cles and lymphoid aggregates were detected
in the oxyntic mucosa (table 2). The numbers
of lymphoid follicles and lymphoid aggregates
found in the antral mucosa (53-8%) accord
well with other previously published data
(27-8%-55-7%).2397

Our results confirm the reported significant
correlations between lymphoid follicles and
lymphoid aggregates with degree and activity
of antral gastritis and density of H pylori
colonisation.?¢ The same correlations were
evident in the body mucosa despite the signi-
ficantly lower numbers of lymphoid follicles
and lymphoid aggregates. A possible explana-
tion for the lower rate of detection of lym-
phoid follicles and lymphoid aggregates in the
oxyntic mucosa might be that in most
patients the degree and activity of gastritis is
reported to be higher in the antral than in the
body mucosa of the same patient.!'! This
might be due to a variety of host or H pylori
strain specific factors. The production of
hydrochloric acid by the oxyntic mucosa
might induce H pylori to colonise the mucus
in a lower density and at a greater distance
from the mucosa.!! Another possibility might
be that the ammonia produced by H pylori
urease is converted to ammonium chloride
hydrochloric acid.!? Both possibilities would
imply a lesser toxic or immunogenic impact
for H pylori and its by-product products,
with an attendant decreased inflammatory
response.!?

A comparison of the age distribution
showed no relevant differences in the body
and antral mucosa (table 2). This militates
against the hypothetical pylorocardial expan-
sion of type B gastritis postulated in previous
reports.!*>!> All in all, one might conclude that
lymphoid follicles and lymphoid aggregates
form part of the spectrum of human H pylor:
gastritis, both in the antral and body mucosa
as has also been observed in animal experi-
ments.'®

Analysis of the prevalence of lymphoid fol-

Eidt, Stolte

licles and lymphoid aggregates with respect to
the various associated disorders, such as duo-
denal, pyloric, and gastric ulcers, showed sig-
nificant differences (tables 3 and 4). In
patients with duodenal ulcers the percentage
of cases in which lymphoid follicles and lym-
phoid aggregates were detected was about
seven times as high in the antral than the
body mucosa. The gastritis scores (table 5)
underline the importance of the inflammatory
infiltrates. In the antral mucosa the score was
50% higher than in the body mucosa (6:3 v
4-2). This finding corroborates earlier results
of our group.’? Assuming that the develop-
ment of lymphoid aggregates precedes that of
lymphoid follicles, the higher percentage of
lymphoid aggregates in the oxyntic mucosa
can easily be explained by the less pro-
nounced inflammatory infiltrate compared
with that of the antral mucosa. In addition to
the hypothetical factors relating to the
reduced inflammatory response to H pylori in
the oxyntic mucosa, it must be remembered
that the stomach mucosa is highly variable in
terms of the location of the border between
antral and body mucosa.!” The size of the
parts of the stomach lined by a certain type of
mucosa is probably genetically determined.
Patients with pyloric ulcers and duodenal
ulcers are known to have a broader zone of
acid-secreting mucosa than patients without
ulcers or with gastric ulcers.!” This finding
might explain the relatively low degree and
activity of gastritis in the oxyntic mucosa of
patients with duodenal ulcers and pyloric
ulcers'® and thereby the lower prevalence of
lymphoid follicles and lymphoid aggregates in
the oxyntic mucosa in the patients studied in
this paper.

The suggested pylorocardial expansion of
gastritis was said to be accompanied by a pro-
gressive replacement of oxyntic body mucosa
by antral mucosa'® with an oral shift of the
border between the two types of mucosa.!?
To our knowledge, however, in no paper
published to date has a follow up study with
topographically standardised biopsy sites
been performed. As stated above, our find-
ings do not support the theory of pylorocar-
dial expansion of gastritis. An alternative
hypothesis, which would also have to be
proved by follow up studies, could be that the
relative sizes of antral and oxyntic mucosa
remain constant within a given patient and
influence the degree of H pylori colonisation
and the inflammatory a priori response. This
would explain the results of serum pepsino-
gen I studies, which showed significantly
increased concentrations in patients with
pyloric and duodenal wulcers.???' Because
pepsinogen I is produced by the fundic/oxyn-
tic glands and the gastric ulcers are usually
located at a short distance distal to the border
between body and antral mucosa,'*?? this
model might in part explain why and where
certain patients develop ulcers. Further sup-
port for this hypothesis is gained by the find-
ing that a concomitant H pylori infection had
no influence on the different distributions of
serum pepsinogen 1.2

‘ybLAdoo Ag paloalold 1sanb Ag Tz0z ‘g Jaquiadaq uo jwod fwg daly:dny woiy papeojumod "€66T Jaqualdas T uo zeg8'6'91'dol/9sTT 0T Se paysignd sy ;joyred uld


http://jcp.bmj.com/

Prevalence of lymphoid follicles and aggregates in H pylori gastritis

An analysis of the group of patients with
chronic antral erosions showed the lowest
prevalence of lymphoid follicles and lymphoid
aggregates in the antral mucosa (table 3). We
believe that this is due to a relatively recent
infection of the gastric mucosa by H pylori.
This hypothesis is supported by our unpub-
lished findings of a small percentage of
intestinal metaplasia in patients with chronic
erosions and a relatively high activity for gas-
tritis in comparison with patients with H
pylori gastritis without erosions.?*?* Patients
with gastric ulcers had the highest prevalence
of lymphoid follicles and lymphoid aggregates
in oxyntic mucosa (table 4). Accordingly, the
inflammatory score in patients with gastric
ulcers was highest in the body mucosa (table
5).

Another interesting point to be considered
is the hypothesis of Wotherspoon and
coworkers (1991) that infection with H pylori
triggers the development of mucosa-associ-
ated lymphoid tissue (MALT) in the gastric
mucosa, thus providing the necessary sub-
strate on which primary gastric lymphomas,
the so-called MALT Ilymphoma might
develop.” As MALT lymphomas occur in all
sites in the stomach, with a preference for the
antral region,? the similar topographic distri-
bution of lymphoid follicles and lymphoid
aggregates found in our study supports that
notion. On the other hand, lymphoid follicles
and lymphoid aggregates have been found in
the surroundings of MALT lymphomas,
especially in cases in which infiltration is lim-
ited to the mucosa and submucosa.?

In conclusion, it might be said that the sig-
nificant correlations of H pylori colonisation
and of histological variables of gastritis in the
antral and body mucosa indicate that lym-
phoid follicles and lymphoid aggregates are
an element of the immune response to H
pylori in the gastric mucosa as a whole.
Because we have been able to show different
patterns of gastritis in association with various
diseases, it might be speculated whether, by
mapping and grading the gastritis, patients at
risk for developing gastric or duodenal ulcers
may one day be identified. Our findings also
support the hypothesis that H pylori gastritis
is necessary for the development of MALT
and possibly MALT lymphoma. Because
MALT lymphomas are rare, even when com-
pared with gastric carcinomas, and H pylor:
gastritis is common, the risk of a MALT lym-
phoma developing is small. The endogenous
or exogenous factors capable of inducing the
development of a lymphomatous proliferation
within the setting of H pylori gastritis remain
unclear and further investigations to identify
them are urgently required.
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