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Abstract

Aims—To determine the prevalence of
Helicobacter pylori in five main national-
ity groups with gastric ulcer, duodenal
ulcer, and non-ulcer dyspepsia; and to
determine the histopathological types of
gastritis and assess the graded variables
of Helicobacter associated gastritis.
Methods—Gastric antral and corpus
biopsy specimens from 437 patients were
examined for the prevalence of H pylori,
337 of which were classified and graded
histologically according to the Sydney
system.

Results—The overall colonisation rate of
H pylori was 90%, and there was no sig-
nificant difference between groups of dif-
ferent ethnic origins. The colonisation
rates were 99%, 89%, and 78% in patients
with duodenal ulcer, non-ulcer dyspep-
sia, and gastric ulcer, respectively.
Helicobacter associated gastritis was the
most common form of chronic gastritis
(87%). H pylori density was greater in the
antrum than the body. Gastric atrophy in
helicobacter associated gastritis was seen
in 54% of the cases (43% grade I, 10%
grade II, 1% grade III) and increased the
older the patients. Atrophy of the corpus
alone was very rare (1%). Atrophy and
intestinal metaplasia were more preva-
lent in patients with gastric ulcer than
duodenal ulcer.

Conclusion—The colonisation rate of H
pylori was similar in the five groups stud-
ied and was almost invariably present in
gastric biopsy specimens in patients with
duodenal ulcer. H pylori associated gas-
tritis was the most common form of
gastritis. Atrophy was mainly of low
grade and increased the older the patient.

(¥ Clin Pathol 1994;47:810-815)

A large body of evidence indicates that Heli-
cobacter pylori has a role in the pathogenesis of
chronic gastritis'-*> and peptic ulcer disease.*”

Based on several published epidemiological
studies, Graham® reported that the prevalence
of H pylori is higher in developing countries
than industrialised countries. In developing
countries acquisition of H pylori occurs at an
early age: Klein et al have shown that the
prevalence of H pylori is 48% in Peruvian chil-
dren below the age of 12 years.?

The prevalence of H pylori in gastric
mucosa from patients with ulcer and non-
ulcer dyspepsia has also been studied.’
However, studies concerning the colonisation
rate of H pylori in gastric biopsy specimens
and its role in gastritis and peptic ulceration in
patients from Middle Eastern countries are
still few in number.!%-12

There are several classifications for chronic
gastritis: morphological'*'4; topographical's-6;
and combined morphological and topographi-
cal.'” The discovery of H pylori as a major
cause of gastritis has led many authors to
incorporate aetiology in the classification of
chronic gastritis.’** The Sydney system of
classification of chronic gastritis has incorpo-
rated topography, morphology, and aetiology
in one system.?

This system recognises acute, chronic, and
special forms of chronic gastritis, permitting
differentiation of distinct entities previously
classified together under chronic gastritis. The
most important characteristic of this system
is its grading of five main histological
features of gastritis, which allows the changes
that occur in gastric mucosa to be assessed
accurately.?!

The aims of this study were to assess the
colonisation rate of H pylori in gastric biopsy
specimens from patients with peptic ulcers
and non-ulcer dyspepsia in five main popula-
tion groups currently living in the United
Arab Emirates (UAE). The Sydney system
was also applied to the material studied, and
the graded variables in Helicobacter associated
gastritis were assessed quantitatively.

Methods
In this study 437 patients with ulcer and non-
ulcer dyspepsia attending five gastroenterol-
ogy clinics in the northern region of the UAE
were studied during December 1990 to May
1992. The mean age was 36-8 years (range
12-100 years) and 152 were female. Only
patients with histological evidence of gastritis
were included. Patients taking antibiotics
before endoscopy over a period of at least six
weeks and those with malignant diseases were
excluded.

Patients were categorised into five main
nationality groups:
group 1 nationals of the UAE and some
other neighbouring countries;
group 2 nationals of India, Pakistan, and Sri
Lanka;
group 3 nationals of Bangladesh;
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Figure 1 Gastric biopsy
specimen of the antrum
showing mild atrophy
represented by some loss of
the gland in a background
of mild inflammation
(haematoxylin and eosin).

Figure 2 Gastric biopsy
specimen of the antrum
showing moderate atrophy
with more loss of gland in a
background of mild
inflammation and grade 1
intestinal metaplasia
(AB/PAS stain).

group 4 nationals of Iraq, Iran, and coun-
tries north of Saudi Arabia;
group 5 nationals of the following three

African
Somalia.

countries—Egypt, Sudan, and
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All non-UAE patients were born in their orig-
inal countries and had been resident in the
UAE for a period of one to 20 years.

Patients were also grouped under three
clinical conditions: non-ulcer dyspepsia, duo-
denal ulcer, and gastric ulcer.

Biopsy specimens were fixed in 10% forma-
lin and routinely processed. Paraffin wax sec-
tions were cut at three levels of 4 um in
thickness and stained with haematoxylin and
eosin, Diff-3,22 and alcian blue/periodic acid-
Schiff (AB/PAS) stains. All slides were exam-
ined for the presence of H pylori. Slides from
337 patients were graded according to the
Sydney system.?! The remaining 100 biopsy
specimens were superficial and used only to
study the prevalence of H pylori. Graded vari-
ables were H pylori density, inflammation,
activity, atrophy (figs 1-3) and intestinal
metaplasia.

Reproducibility of grading was assessed
blind by examining eight gastric biopsy speci-
mens on 12 different occasions. The coeffi-
cient of variations (CV) for all graded
variables in both antrum and body mucosa
were: 0; 4-21; 4:76; 4-95; 5-10; 6-05; 6-41;
and 6-64. Biopsy specimens with a small
number of lymphocytes were considered nor-
mal apart from bile associated gastritis.?* One
or more aggregates of lymphocytes within the
lamina propria with or without lymphoid folli-
cles were regarded as significant.

The criteria described by other authors
were used for the diagnosis of bile associated
reactive gastritis,?® drug associated reactive
gastritis,* and lymphocytic gastritis.?

Differences were evaluated for significance
using the y* test with the Yates’ correction,
and results were considered significant if
p<0-05 (two tailed probability) was reached.

Results

The colonisation rate of H pylori in gastric
biopsy specimens from all 437 patients, in
relation to the five different ethnic groups and
three clinical conditions, is shown in table 1.
The difference in the colonisation rates
among all the groups was not significant and
the overall prevalence was 90%. The colonisa-
tion rate was 99% in patients with duodenal
ulcer, 89% in patients with non-ulcer
dyspepsia, and 78% in those with gastric
ulcer. The difference was significant between

Table 1 Prevalence of H pylori in 437 patients with ulcer
and non-ulcer dyspepsia in relation to five main
nationality groups and clinical diagnosis

Total

No of Total

pati postti Percentag
Group I (UAE) 151 141 93-38
Group II (India) 29 113 87-60
Group III (Bangladesh) 42 38 90-48
Group IV (Jordan, Iraq,

Iran) 61 56 91-80
Group V (Africa) 54 47 87-04
Non-ulcer dyspepsia 315 279 88-57*
Duodenal ulcer 99 98 98-99%
Gastric ulcer 23 18 78-26%
Total 437 395 90-39

p value * v + p < 0-0015
+ v} p <0-0001
*vip=Ns
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Figure 3  Gastric biopsy
specimen of the antrum
showing severe atrophy.
Only a few normal glands
remain in a background of
mild inflammation and
grade I intestinal
metaplasia (haematoxylin
and eosin).
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patients with duodenal ulcer and gastric
ulcer (p < 0-0001) and between patients with
duodenal ulcer and non-ulcer dyspepsia
(p < 0-0015).

The histological forms of chronic gastritis
are shown in table 2. Helicobacter associated
gastritis accounted for 87% of all cases.
Idiopathic gastritis and bile associated reactive
gastritis represented the other two major
groups. Four patients had mucosal injury
caused by non-steroidal anti-inflammatory
drugs (NSAIDS), aspirin, and alcohol.
Lymphocytic gastritis was seen in two patients
who were also positive for H pylori (table 2).
One patient showed granulomatous gastritis
and was also positive for H pylori.

Table 3 shows the topographical patterns of
Helicobacter associated gastritis in the three
groups of patients: pangastritis (predomi-
nantly antral) was present in 54% of the

Table 2 Histological forms of chronic gastritis in 337
patients with ulcer and non-ulcer dyspepsia

Gastritis No (%) of cases
1 Helicobacter associated 294 (87-2)

2 Idiopathic 24 (7-1)

3 Bile associated reactive 12 (3-6)

4 Drug associated reactive 4(1-2)

5 Lymphocytic 2 (0-6)

6 Granulomatous 1(0-3)
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patients, followed by pangastritis (35%),
antral gastritis (10%), and pangastritis (pre-
dominantly corporal) (1%).

Figure 4 shows the three main topographical
patterns of Helicobacter associated gastritis in
relation to age. Pangastritis (predominantly
antral) was the main pattern in patients over
the age of 30, followed by pangastritis. Antral
gastritis was the main pattern in patients
under 20 years of age.

The distribution of H pylori in antral type
and body type gastric mucosa is shown in
table 4. One hundred and sixty four out of
294 (56%) patients had H pylori equally dis-
tributed between antrum and corpus. In 92
(31%) patients, the H pylori grade was pre-
dominantly higher in antral mucosa than body
type mucosa. H pylori was identified in the
antrum only in 19 (6%) patients. Two (1%)
patients showed H pylori in the corpus only
and atrophy and intestinal metaplasia in the
antral mucosa.

Grades of atrophy in H pylori associated
gastritis and idiopathic gastritis are shown in
table 5. Chronic gastritis without atrophy was
seen in 134 out of 294 (46%) patients with
H pylori associated gastritis compared with 10
out of 24 (42%) of patients with idiopathic
gastritis. Grades II and III atrophy were
higher in idiopathic gastritis compared with
Helicobacter associated gastritis.

Table 3 Topographical patterns of Helicobacter associated gastritis in 294 patients with ulcer and non-ulcer dyspepsia

Pangastritis Pangastritis Antral

Clinical Total predominantly predominantly gastritis
condition No Pangastritis Pe g antral Percentage corporal Percentage only Percentage
Non-ulcer

dyspepsia 197 73 37 102 52 4 2 18 9
Duodenal ulcer 79 26 33 44 56 0 0 9 11
Gastric ulcer 18 3 17 13 72 0 0 2 11
Total 102 159 4 29
Percentage 35 54 1 10

There were no significant differences between the groups.
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Figure 4 The main topographical patterns of Helicobacter associated gastritis in relation

to the age of patients (decade) in 294 patients with ulcer and non-ulcer dyspepsia.
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Figure 5 Atrophic and non-atrophic gastritis in antral biopsy specimens in relation to the

age of patients (decade) from 294 subjects with ulcer and non-ulcer dyspepsia.

Table 4 Prevalence and distribution of H pylori in antral type and body type gastric
mucosa from Helicobacter associated gastritis in 294 patients with ulcer and non-ulcer

dyspepsia
Antrum Antrum Antrum
and body and body* and body
equal predominantly  predominantly Antral Corporal
grades antral corporal only only
No of patients 164 92 17 19 2
Percentage 56 31 6 6 1

*The predominance is determined by one-fold difference for H pylori grades between antrum

and body.
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Table 6 Grades of intestinal metaplasia in antral and
body mucosa in 294 patients with H pylori associated
gastritis

Antrum Body Antrum
Grade only only and body  Percentage
Grade 1 22 2 0 8
Grade II 5 0 0 2
Grade III 1 0 1 1
Total 28* 2t 1 11

p value: *v 1 p < 0-0001.

Gastric atrophy of all grades was seen in
160 out of 294 (54%) patients with H pylor:
associated gastritis compared with 14 out of
24 (58%) of patients with idiopathic gastritis
(not significant). In H pylori associated gastritis
atrophy was seen in 114 out of 294 (39%)
patients in the antrum compared with three
out of 294 (1%) in the body (p < 0-0001).
Atrophy in both antrum and body was seen
in 43 out of 294 (15%) patients and was
lower than that seen in the antrum
(p < 0-0001) and higher than that seen in the
body (p > 0-0001).

Figure 5 shows all types of non-atrophic
and atrophic gastritis in relation to the age
groups in the antral biopsy specimens of
patients with Helicobacter associated gastritis.
Non-atrophic gastritis was the main pattern in
the first four decades of life. Grade I atrophy
was the most common type in patients
between the third and sixth decades of life.
Grades II and III increased with the increased
age of the patients.

The distribution of intestinal metaplasia in
Helicobacter associated gastritis is shown in
table 6. Intestinal metaplasia was seen in the
antrum only in 28 patients out of 294, in the
corpus only in two patients, and in both
antrum and corpus in one patient out of 294
with H pylori associated gastritis.

Table 7 shows the mean scores of H pylori,
atrophy, and intestinal metaplasia in non-
ulcer dyspepsia, duodenal ulcer, and gastric
ulcer. There was no significant difference in
the H pylori grades in antrum or corpus
among all clinical conditions. However,
atrophy was more common in both antrum
and corpus in patients with gastric ulcer
than in patients with duodenal ulcer (p <
0-002, p < 0-015, respectively) and patients
with non-ulcer dyspepsia (p <0-:002, p =
NS, respectively). Intestinal metaplasia was
similarly higher in the antrum in patients with
a gastric ulcer than in those with duodenal

Table 5 Grades of atrophy in Helicobacter associated gastritis (294) in comparison with idiopathic gastritis (24) in 337

patients with ulcer and non-ulcer dyspepsia

Helicobacter associated gastritis Idiopathic gastritis
Antrum Antrum
and a
Antrum  Body body Total % Antrum  Body body Total %
Grade O 134 46 10 42
Grade I 93 3 30 126 43* 9 0 0 g** 37
Grade I 19 0 11 30 10t 1 1 2 49 17
Grade III 2 0 2 4 11 0 0 1 11t 4
All grades/site 114 3 43 160 541+t 10 1 3 14§ 58
Per cent/site 392 1c 15~ 42 4 12

p<0005*93t.p<0-0001tov% tott,*vt,Co>, 206 20°
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Table 7 Scores of H pylori, atrophy, and intestinal metasplasia in three clinical conditions non-ulcer dyspepsia, duodenal
ulcer, and gastric ulcer in 294 patients with H pylori associated gastritis

Mean score of

Total Mean score of H pylori Mean score of atrophy intestinal metasplasia
Clinical No of _
condition patients Antrum Body Antrum Body Antrum Body
Non-ulcer dyspepsia 197 1-53* 1-18% 0-649 0-22°¢ 0-13® 0-04°
Dudenal ulcer 79 1-27¢ 0-881t 0-61§ 0-08* 0-11% 0-00
Gastric ulcer 18 1-331t 1-06** 1-22*  0-28' 0-334 0-00

p<0-0001: *vt, v 0,9v O, S.vQ,ﬁ[vII,p<00005 "0 p<0002: Yo% §v*p<0004: O v Qp<0015 Qol;

p<0-02:"v4 w‘v‘,PNS Ag®

‘l)** Avt* AvQ’ov "’lvw

(Mean of score is obtained by dmdmg the total number of scores in each category by the total number of patients).

ulcer (p < 0-02) and non-ulcer dyspepsia
(p <0-02).

Discussion

The biopsy specimens used for this study
were collected from patients in developing
countries, from four cities in the northern
region of the UAE, to give a representative
sample of the heterogeneous population cur-
rently living there. The study has shown no
significant variation in the prevalence of H
pylori in gastric biopsy specimens among pop-
ulations of different ethnic origins. The
colonisation rates of H pylori varied between
87-93% (mean 90%). Most other authors
have reported results comparable with those
found in this study.®'?

The results have also shown that in duode-
nal ulceration the gastric mucosa is colonised
by H pylori in 99% of cases. However, in
patients with gastric ulcer the colonisation
rate (78%) was significantly lower (p <
0-0001). Dixon reviewed 12 studies from
European and other developed and develop-
ing countries, and reported a colonisation rate
of H pylori of 93% for patients with duodenal
ulcer and 80% for patients with gastric ulcer.”
A prevalence of 100% in patients with duode-
nal ulcer has been reported in one study from
the Ivory Coast.?

H pylori associated gastritis was the most
common form of gastritis encountered in this
study and accounted for 87% compared with
80% in patients from developed countries.?’-2
The next largest group was idiopathic gastritis
(7-1%) and although no serological tests for
H pylori were performed in patients of this
group, some of these cases may have been due
to previous infection with H pylori.?® The
development of gastric atrophy, which is
higher in this group compared with H pylori
associated gastritis and intestinal metaplasia,
may have led to the disappearance of H pylori
organisms within gastric biopsy specimens
from some patients in this group.

Bile associated and drug associated reactive
gastritis accounted together for 4-8% of the
cases compared with 15% in patients from
developed countries.?? In general, special
forms of chronic gastritis accounted for 0-9%
of the cases, representing a very small group
of chronic gastritis. Lymphocytic gastritis is a
newly described entity with one large study
reporting an incidence of 1:4%.% In this study
0-6% of the cases showed evidence of lym-
phocytic gastritis.

In 93% of the patients H pylori organisms
were seen in both antrum and body mucosa.

Infection of antral mucosa only by H pylor:
was observed in 6% of the cases while infec-
tion of the corporal mucosa only was seen in
1% of the cases. This indicates that H pylori is
likely to be missed in 6% of cases if the biopsy
specimens included body-type gastric mucosa
only, and in 1% of cases if the biopsy speci-
mens were taken from the antrum only. Thus
taking two biopsy specimens from the antrum
and body of the anterior and posterior walls of
the stomach?' will largely eliminate sampling
error for detecting H pylori. Antral mucosa is
the main target for H pylori colonisation.
Similar results have been reported by other
workers.3°

The study has shown that H pylori associ-
ated gastritis is accompanied by atrophy in
54% of the cases (of these 80% were grade I,
18% grade II, and 2% grade III). This is not
surprising, as epidemiological studies from
developing countries®!? have suggested that
the acquisition of infection by H pylori is com-
mon at an early age of life, compared with
lower incidences in populations from devel-
oped countries.® The low percentage of grade
III atrophy indicates that progression of atro-
phy from grade I to grade II and grade III is
very small. Thamaki er al found that in 42% of
Finnish subjects with specific gastritis,
atrophic gastritis developed over three
decades.?® They found that antral mucosa
often regressed histologically whereas superfi-
cial body gastritis often progressed towards
atrophy.

In another study Sipponen et al described
three topographic patterns of gastritis with
atrophy in the same populations: antral gastri-
tis with atrophy (50%); corporal gastritis with
atrophy (17%); and pangastritis with atrophy
(33%). Three topographic patterns of H pylori
associated gastritis with atrophy were en-
countered in this study: antral gastritis with
atrophy (39%); pangastritis with atrophy
(15%); and chronic corporal gastritis with
mild atrophy, representing only a minor pro-
portion (1%) of the patients in this study.
This indicates that most cases of gastritis with
atrophy are linked to the acquisition of H
pylori infection.

In developed countries atrophic body gas-
tritis can be seen in three subtypes. The first is
autoimmune associated gastritis which is a
rare cause of corporal atrophy®? and is associ-
ated with pernicious anaemia.**?5 The second
type of atrophic corporal gastritis can be seen
in some patients with H pylori infection and
may represent an end stage of H pylori associ-
ated superficial gastritis.?® The third type may
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be seen as a part of severe pangastritis, with
atrophy as a consequence of H pylori infec-
tion.> The data from this study have shown a
very low incidence of corporal gastritis with
atrophy associated with H pylori infection
(1%). None of the patients has shown histo-
logical evidence of autoimmune associated
corporal gastritis. Thus corporal gastritis with
atrophy represents a small part of Helicobacter
associated gastritis, and occurred alone (1%)
or in combination with atrophic antral gastritis
(15%).

Correa described three topographic pat-
terns of chronic atrophic gastritis: diffuse cor-
poral, which occurs mainly in northern
Europe; diffuse antral, which occurs in urban
centres; and multifocal atrophic gastritis,
which occurs in northern Europe, China,
Japan and the Andes.'® As the risk of carci-
noma of stomach is the lowest in the second
pattern (atrophy of the antrum), then it is
tempting to suggest that the risk of gastric car-
cinoma in the population studied would be far
less than in the populations of northern
Europe, Japan, and China.

In this study intestinal metaplasia occurred
in 11% of the cases compared with 25% of
cases reported by other workers from devel-
oped countries.*® Intestinal metaplasia was of
grade I and confined to the antrum in most
cases (9:5%).

This study has shown no significant differ-
ences in the topographic patterns of H pylor:
associated gastritis in non-ulcer dyspepsia,
duodenal ulcer, and gastric ulcer. Differences
in the patterns of gastritis in peptic ulcer dis-
eases have been reported by some authors.” 3738
However, the prevalence of glandular atrophy
and intestinal metaplasia were higher in
patients with gastric ulcer than in those with
duodenal ulcer. The findings agree with those
reported by other workers.” >

It is concluded that the prevalence of
H pylori is higher in the UAE than that
reported from developed countries, and that
H pylori associated gastritis is the predominant
type of gastritis. Helicobacter associated gastritis
with atrophy, although representing 50% of
the cases, mainly includes atrophy of grade I
and a very small proportion of cases progress-
ing to grade III atrophy. Intestinal metaplasia
and gastric atrophy were more common in
patients with gastric ulcer than duodenal
ulcer.
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