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Helicobacter pylori and early gastric cancer
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Abstract
The relation between Helicobacter pylori,
intestinal metaplasia, and early gastric
cancer was studied by examining gastrec-
tomy specimens from 31 intestinal type
and 22 diffuse type carcinomas. A total of
298 patients with antral gastritis were used
as controls. Atrophic changes and intesti-
nal metaplasia were significantly more
common in intestinal type early gastric
cancer compared with diffuse type early
gastric cancer (p<005 and p<O0OOl,
respectively). Hpylori was found in 61-3%
of intestinal type early gastric cancer and
in 54-50/o of diffuse type early gastric can-
cer (NS). The age adjusted prevalence of
intestinal metaplasia in the patients with
antral gastritis was higher in H pyloni
positive patients in all age groups studied.
Comparing gastritis patients with patients
with intestinal type early gastric cancer
showed the age adjusted prevalence of
intestinal metaplasia to be significantly
higher in the patients with early gastric
cancer in all age groups studied. In con-
clusion, H pyloni is associated with both
types of early gastric carcinoma.
Intestinal metaplasia formation seems
to be a multifactorial process in which
H pyloni may play a part. These findings
suggest that gastric cancer may be
included in the spectrum of H pylon7
associated diseases, although many
questions about causality remain to be
answered.
(Gut 1994; 35: 1372-1374)

Several follow up studies on gastritis suggest a
slow and gradual progression of chronic active
gastritis to chronic gastritis with variable
degree of atrophy and intestinal metaplasia.l-4
Chronic atrophic gastritis and intestinal
metaplasia are widely recognised as being the
most prevalent of all conditions associated with
an increased gastric cancer risk.5 6 In view of
these data and in recognition of the important
role of Helicobacter pyloni (H pylori) in the
gastric inflammatory process, it is not surpris-
ing that its potential role in the development of
premalignant and maligant changes in the
stomach is a subject of interest. Several histo-
logical studies have reported on the association
between H pylon and gastric carcinoma using
mainly gastrectomy specimens from advanced
cancers.7-9 We feel that studying the mucosal
characteristics of stomachs harbouring early
gastric carcinoma is more suitable for studying
the association between H pylon and tumour
histology. This is based on the assumption
that the mucosa of such stomachs is more
preserved than the mucosa of stomachs

harbouring advanced cancers. This study,
therefore, reports the prevalence of H pyloni
in both types of gastric carcinoma using
gastrectomy specimens from early cancers.
The possible role of H pyloni in the develop-
ment of intestinal metaplasia is further
explored by comparing age grouped data from
patients with antral gastritis and both types of
early gastric cancer.

Methods
For the purpose of this study, all gastrectomy
specimens of early gastric carcinomas diag-
nosed in the period 1973 to 1990 were
retrieved from the files of the pathology depart-
ment (Public Health Laboratory Haarlem).
The gastrectomy specimens were opened along
the greater curvature and pinned out on to
a cork mat. After fixation in 10% buffered
formalin, multiple blocks were taken from the
tumour, its surrounding mucosa, antrum, and
body (proximal resection margin in most
cases). A section was also taken from the lesser
curvature. All samples were embedded in
paraffin wax, cut at 5 , and stained with
haematoxylin and eosin for diagnosis. Early
gastric cancer was defined as carcinoma con-
fined to the mucosa or submucosa with or
without lymph node metastasis according to
the Japanese Gastrointestinal Endoscopy
Society.'0 A total of 53 cases was identified.
The tumour site was noted and the tumour
type according to Lauren"l was reassessed
independently by two of the authors (MC/PB).
Discrepancies in findings, although rare, were
discussed until agreement was reached. All
tissue blocks of non-malignant antral mucosa
were recut and stained by haematoxylin and
eosin and Giemsa. The presence of H pylori,
the type of gastritis, and the presence and
extent of intestinal metaplasia were assessed
according to the Sydney system.'2 13 From our
previously reported prospective endoscopic-
bioptic study,'4 subjects with a histological
diagnosis of antral gastritis (n= 298) were
used as controls. This group of patients
was stratified according to age and the
presence of intestinal metaplasia and H pyloni

TABLE I Grades ofH pylori density in early gastric
carcinoma according to the Sydney classification

Density I-EGC (n=31) ('/o) D-EGC (n=22)

0 12 (38 7) 10 (45 5)
1 7 (22 6) 8 (36 4)
2 12(387) 4(18-1)
3 0 (0) 0 (0)

0: Hpylori absent, 1; individual organisms or small groups
covering less than one third of the mucosal surface, 2; between
1 and 3, 3; the presence of large groups of organisms on the
surface and upper pits of more than two third of mucosal
surface examined. I-EGC=intestinal type early gastric cancer,
D-EGC=diffuse type early gastric cancer.
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TABLE II Prevalence ofH pylon according to age group and histological tumour type

% I-EGC % D-EGC
Age (y) Number HP+ (%) I-EGC: D-EGC HP+ (n) HP2 (n)

30-39 1 0 (0) 0:1 NA NA
40-49 5 2 (40) 1:4 NA 50 (2)
50-59 16 11 (68 8) 5:11 100 (5) 54-5 (6)
60-69 13 8 (61-5) 10:3 60 (6) 66-6 (2)
70-79 10 6 (60) 8:2 50 (4) 100 (2)
¢80 8 4 (50) 7:1 57 (4) 0 (0)
Total 53 31 (58-5) 31:22 61-3 (19) 54-5 (12)

HP=H pylori, I-EGC =intestinal type early gastric carcinoma, D-EGC =diffuse type early gastric
carcinoma, NA=not applicable.

were reassessed independently by two of the
authors (MC/PB). Finally, age grouped data of
patients with antral gastritis were compared
with similar data of patients with both types of
early gastric cancer for the prevalence of
Hpylori and intestinal metaplasia.

STATISTICS
The x2 test and the two tailed Student's
t test were used to analyse the data, when
appropriate.

Results

EARLY GASTRIC CANCER PATIENTS
Thirty seven early gastric cancers were found
in the antrum, 13 in the body, and three in the
cardia/fundic region. There were 31 intestinal
type early gastric cancers (median age 69) and
22 diffuse type early gastric cancer (median age
58 5). Atrophic mucosal changes were present
in 90 3% (28 of 31) of intestinal type early
gastric cancer and in 63-6% (14 of 22) of
diffuse type early gastric cancer (p<0 05). No
significant difference in grade of atrophy was
detected. Intestinal metaplasia was found in
the mucosa surrounding intestinal type early
gastric cancer and diffuse type early gastric
cancer in 96/8% and 45/5% of the cases,
respectively (p<0 001). Moderate to severe
intestinal metaplasia was only found in cases of
intestinal type early gastric cancer (p<0-001).
Hpylori was found in the non-malignant antral
mucosa of 61X3% (19 of 31) of intestinal type
and in 54-5% (12 of 22) of diffuse type early
gastric cancer (NS). No significant difference
in bacterial load was found between both types
(Table 1). When stratified according to age
group, no significant difference in prevalence
of Hpylori was found either between intestinal
and diffuse type tumours (Table II).

TABLE III Prevalence of intestinal metaplasia per age group according to H pylon status
in gastritis patients

Age (y) Number HP+ (n) IM+ (%.) HP-(n) IM+ (%.)

20-29 16 10 10 6 0
30-39 26 23 23 3 0
40-49 45 34 20-6 11 9 1
50-59 61 57 31-8 4 25
60-69 60 49 36-7 11 18-2
70-79 56 43 51-2 13 23-1
¢80 34 12 58-3 22 22-7
Total 298 228 33-3* 70 17-4

*p<0-02, HP=Hpylori, IM=intestinal metaplasia.

GASTRITIS PATIENTS
There were 298 patients with histological
diagnosis of antral gastritis. A total of 1082
antral biopsy specimens were examined (mean
(SEM) 3-6 (2 8) per patient). H pylori was
found in 228 patients (76-5%). Intestinal
metaplasia was found in 88 patients (29-5%).
Its prevalence increased with age. The
prevalence of intestinal metaplasia was higher
in the H pylori positive group than in the
H pylo?i negative group (33 3% v 17-4%,
p<002). The extent of intestinal metaplasia in
the last two groups was not significantly
different. In each age group the prevalence of
intestinal metaplasia was higher in the Hpylori
positive patients than in the H pyloni negative
patients, although these differences did not
reach statistical significance (Table III).

COMPARISON BETWEEN GASTRITIS AND EARLY
GASTRIC CANCER PATIENTS
Age adjusted comparison between patients
with intestinal type early gastric cancer and
gastritis patients showed the antral prevalence
of intestinal metaplasia to be significantly
higher in early gastric cancer patients (Table
IV). No significant difference in prevalence of
H pylori was found. Comparison between
gastritis patients and patients with diffuse type
early gastric cancer showed no significant
difference in prevalence of H pyloni and
intestinal metaplasia.

Discussion
At present, conflicting data from various
histological studies on the association between
H pylori and both Lauren types of gastric
carcinoma can be found in published reports.
One retrospective histological study reported a
strong association between H pyloni infection
and intestinal type but not diffuse type gastric
carcinoma.7 Other investigators, however, did
not find a significant difference in association
between H pylori and both types of gastric
carcinoma.8 9 The last three histological
studies only focused on the mucosal back-
ground of advanced cancers. In our study,
using only early gastric cancers, H pyloni
associated gastritis was the mucosal back-
ground lesion in most diffuse type early
cancers as well. No significant difference in the
prevalence of H pylori between both types of
early gastric cancer was found. A confounding
factor might be the gastric mucosa becoming
increasingly inhospitable for H pyloni in the
process of progressive atrophy and intestinal
metaplasia formation. The higher prevalence
of atrophy and intestinal metaplasia in intesti-
nal type early gastric cancer in our study
may have led to the disappearance of the
micro-organism resulting in a lower observed
than expected prevalence of H pylori in cases
of intestinal type early gastric cancer.
Nevertheless, in view of the generally accepted
pathogenesis of both types of gastric can-
cer,15-17 it might have been expected that there
would be a strong association between H pylori
and intestinal type tumours only. Our study
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TABLE IV Age related comparison of the prevalence ofH pylori and intestinal metaplasia
in patients with antral gastritis (n =298) and early gastric carcinoma (n =53)

Gastritis I-EGC D-EGC
Age (y) HP+ (%/6) IM+ (%) HP+ (%o) IM+ (%O) HP+ (%/o) IM+ (%lo)

20-29 62-5 6-25 NA NA NA NA
30-39 88.4 11-5 NA NA NA NA
40-49 75 6 17 8 NA NA 50 25
50-59 93.4 31-1 100 100* 54-5 54.5
60-69 80 3 33 3 60 loot 66-6 66-6
70-79 76-8 44-6 50 loot 100 50
-80 353 353 57-1 l00§ NA NA

IM; gastritis v, intestinal type early gastric carcinoma, *p<0.01, tp<000l, tp<005, §p<001.
Abbreviations as in Table II.

clearly shows, however, a strong association
between H pylori and diffuse type tumours as
well. Our finding is in agreement with several
serological studies reporting on the association
between H pylori and gastric carcinoma.18 19
Sipponen et al postulate that the morpho-
genesis of gastric cancer may depend on the
stage of the H pylori related gastritis. Chronic
inflammation may particularly promote the
morphogenesis of diffuse type carcinoma,
whereas the atrophic and metaplastic changes
promote and favour the morphogenesis of
intestinal type carcinoma.20 Recent data on
HLA-DR antigen expression in gastritis and
gastric carcinoma, however, do not support
Sipponen's view, but rather suggest that both
types of gastric cancer constitute two distinct
subtypes, only the intestinal type arising from
the HLA-DR positive epithelial of chronic
gastritis.21 22
The risk of gastric carcinoma attributable

to H pyloni has been estimated at roughly
60%.18 19 To establish a better understanding
of how H pyloni might participate in gastric
cancer development, it is important to eluci-
date its role in the preneoplastic process lead-
ing to gastric carcinoma. Intestinal metaplasia,
generally considered a marker of premalignant
change leading to gastric cancer of the intesti-
nal type, was found more often in gastritis
patients in all age groups studied in case they
were H pylori positive. Other reports show
similar results.23 24 This suggests that H pyloni
is indeed a factor in intestinal metaplasia
development, possibly by inducing a hyperpro-
liferative state in the inflamed mucosa.25 26
Moreover, the age adjusted prevalence of
intestinal metaplasia was higher in patients
with intestinal type early gastric cancer than in
patients with gastritis. As H pyloni induced
gastritis was the background lesion in most of
the intestinal type cancers, it is suggested that
gastritis and intestinal metaplasia progress
more rapidly in patients prone to intestinal
type tumours than in patients with gastritis.
Sipponen et al reported similar data.27 28 This
rapid progression probably results from a
multifactorial process, in which environmen-
tal, dietary, and genetic factors all play a part.

In conclusion, it is suggested that H pylon
induced gastritis may evolve into intestinal
metaplasia. It seems that H pylori relates to
both types of gastric cancer, in what is in all
probability a dynamic multifactorial process. It
is therefore mandatory to devise a programme
to prevent or to cure the infection and then to
find out if this intervention reduces the risk of

one or both types of gastric cancer or changes
the natural history of Hpylori induced mucosal
injury, or both.
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