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Abstract
Background-One of the major patho-
physiological abnormalities in patients
with gastro-oesophageal reflux disease is
thought to involve transient lower oeso-
phageal sphincter (LOS) relaxations. One
component of the neural mechanism con-
trolling the LOS appears to be a reflex arc
whose afferent limb originates in the
gastric fundus. As inflammation is known
to be associated with neural activation an
investigation was made to determine
whether gastric infection with H pylon is
altered in prevalence or distribution in
patients with reflux disease.
Methods-Five groups ofsubjects referred
for endoscopy - group 1: 25 controls
(asymptomatic individuals with anaemia
and normal endoscopy); group 2: 36
subjects with erosive oesophagitis alone
(Savary-Millar grades I-Ill); group 3: 16
subjects with duodenal ulcer alone; group
4: 15 subjects with oesophagitis with duo-
denal ulcer; group 5: 16 subjects with
Barrett's oesophagus. No patients were
receiving acid suppressants or antibiotics.
An antral biopsy specimen was taken for
a rapid urease test, and two biopsy speci-
mens were taken from the antrum,
fundus, and oesophagus (inflamed and
non-inflamed) for histological evidence of
inflammation and presence of H pylon
using a Giemsa stain.
Results-Nine (36%) controls had H
pylon. Patients with duodenal ulcer alone
had a significantly higher incidence of
colonisation by Hpyloni than other groups
(duodenal ulcer 15 (940/6); oesophagitis
13 (36%); oesophagitis+duodenal ulcer
6 (40%); Barrett's oesophagus 4 (25%)).
H pylon was not more common in
oesophagitis. When H pylon colonised
the gastric antrum it was usually found
in the gastric fundus. There was no dif-
ference in anatomical distribution of H
pylon in the different patient groups. In
Barrett's oesophagus H pylon was found
in two of 16 in the metaplastic epithel-
ium.
Conclusion-H pyloon is not more
common and its distribution does not
differ in those with oesophagitis compared
with control subjects, and is therefore
unlikely to be aetiologically important in
these patients. H pylon, however, can
colonise Barrett's epithelium.
(Gut 1997; 40: 9-13)
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Both oesophageal and gastric factors have a
significant role in the pathogenesis of gastro-
oesophageal reflux disease (GORD). The failure
of normal lower oesophageal sphincter (LOS)
function allows excessive oesophageal exposure
to refluxed gastric contents.' 2 The main feature
of this disturbed function is inappropriate
transient LOS relaxation.3 4 The cause of these
non-swallow induced LOS relaxations is
unknown. However, one component of the
neural mechanism controlling the LOS seems to
be a reflex arc whose afferent limb originates in
the gastric fundus.5 6 Further evidence for a
gastric abnormality includes diminished gastric
adaptive relaxation associated with swallowing7
and disturbed gastric emptying"'0 in a
proportion of patients with GORD.

Local factors in the stomach may affect the
afferent mechanisms which partly control LOS
behaviour. Infection with Helicobacter pylori is
a major factor identified in causing gastro-
duodenal disease. Our first aim was therefore
to determine if H pylori might play a part in
GORD, either by being present in a large
proportion of patients or by being present in an
abnormal distribution throughout the stomach
and oesophagus of patients with GORD.
Further rationale for such an investigation
came from data suggesting that gastro-
oesophageal reflux occurs in a high proportion
of patients with duodenal ulcer."'-l Even when
the LOS pressure was normal patients with
duodenal ulcer may have a higher proportion
of oesophageal acid reflux."l A final aim of the
study was to determine the relation between
Barrett's oesophagus, a condition related to
prolonged excessive gastro-oesophageal reflux,
and the presence and anatomical distribution
of Helicobacter infection.

Methods

PATIENTS (Table I)
Group 1: control subjects. Twenty five asympto-
matic patients who were undergoing upper
gastrointestinal endoscopy for the investigation of
anaemia, but in whom endoscopy was normal.
Group 2: patients with reflux oesophagitis.

Thirty six patients with symptoms suggestive of
gastro-oesophageal reflux who were found to
have grade I-III erosive oesophagitis (Savary-
Miller modified classification)'6 were included.
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Group 3: patients with duodenal ulcer but
no oesophagitis. Sixteen patients with duo-
denal ulcer but no symptoms or endoscopic
findings suggestive of oesophagitis.
Group 4: patients with oesophagitis and

duodenal ulcer. Fifteen patients with
coexistent erosive oesophagitis (grade I-III)
and duodenal ulcer disease.
Group 5: Barrett's oesophagus. Sixteen

patients with Barrett's oesophagus.
In total, therefore, 108 patients undergoing

elective diagnostic upper gastrointestinal endo-
scopy consented to additional biopsy speci-
mens being taken during the procedure.
Patients were excluded if they had taken
antibiotics, bismuth compounds, H2 receptor
antagonists, or proton pump inhibitors in the
four weeks before endoscopy. All patients were
asked about the use of non-steroidal anti-
inflammatory drugs (NSAIDs) in the pre-
ceding two weeks. The study was approved by
the Barking, Havering, and Brentwood ethical
committee, and patients gave informed
consent.

STUDY DESIGN

During gastroscopy one antral biopsy speci-
men was taken for a rapid urease test. Two
specimens were then taken from the gastric
antrum and two from the gastric fundus for
histological examination. In addition, in the
asymptomatic controls (group 1) and patients
with duodenal ulcer (group 3) two biopsy
specimens were taken from the distal oeso-
phagus 3 cm proximal to the squamocolumnar
junction. In patients with oesophagitis, either
without (group 2) or with duodenal ulcer
(group 4), and patients with Barrett's oeso-
phagus (group 5) two biopsy specimens were
taken from the abnormal oesophageal mucosa
(inflamed or columnar) and two specimens
from the oesophageal mucosa 3 cm proximal
to any oesophageal mucosal abnormality.
To prevent contamination of specimens

taken from different sites biopsy specimens
from each site were taken with a fresh pair of
sterile forceps. The forceps were wiped with

TABLE i Demographic details ofsubject groups

Group No Median age (range) Men:women Smokers NSAIDst

1 Controls 25 54 (13-83) 4:21** 0 1
2 Oesophagitis 36 52 (11-78) 22:14 6 4
3 Duodenal ulcer 16 47-5 (36-74) 11:5 2 2
4 Oesophagitis+duodenal ulcer 15 66 (32-87) 13:2 0 2
5 Barrett's oesophagus 16 67-5* (40-83) 9:7 1 1

*p=O-0l compared with other groups; **p=0.0005 compared with other groups (X' analysis).
tNSAIDs=non-steroidal anti-inflammatory drugs.

TABLE iI Number ofpositive antral rapid unease tests and number ofH pylon positive
biopsy specimensfrom each site in each group

Rapid Distal
urease Antrum Fundus oesophagus Proximal

Group No No (%/.) No (%/6) No (%) No (%/o) oesophagus

1 Controls 25 9 (36) 9 (36) 9 (36) 0
2 Oesophagitis 36 15 (42) 13 (36) 11 (31) 0 0
3 Duodenal ulcer 16 15 (94)* 15 (94)* 11 (69)* 0
4 Oesophagitis+duodenal ulcer 15 6 (40) 6 (40) 5 (33) 0 0
5 Barrett's oesophagitis 16 4 (25) 4 (25) 3 (19) 2 (12-5) 0

*p=0-008 when compared with all other groups.

alcohol on withdrawing them from the endo-
scope to remove any organisms which might
have been present in the biopsy channel.
Endoscopes were sterilised between pro-
cedures according to BSG guidelines.'7

Biopsy urease test
An antral biopsy specimen was placed into a
tube containing 0 5 ml of freshly prepared 10%
urea (w/v) in deionised water to which had
been added two drops of 1% phenol red as a
pH indicator.'8 The test was read at one
minute, one hour, and 24 hours and was
regarded as positive if the indicator changed
from yellow to red at any time.

Histology
To identify H pylori, biopsy specimens were
stained with haematoxylin and eosin and
Giemsa stain. All specimens were assessed by
two experienced pathologists unaware of the
other's diagnosis. The number of H pyloni in
each specimen was recorded as absent/few/
moderate/many. The pathologists were un-
aware of the rapid urease test result and the
clinical diagnosis.

STATISTICAL ANALYSIS

Comparison of the degree of colonisation by H
pylori between different patient groups was
made using the Kruskal-Wallis one way
analysis of variance. The difference between
the grade ofH pylori in the antrum and in the
fundus in the same group of patients was
analysed by Wilcoxon's sign rank test for paired
data. A level of p less than 0 05 was regarded
as significant.

Results
Table I gives demographic details ofthe subject
groups. The median age of patients with
Barrett's oesophagus was significantly greater
than that of other patient groups (p=0 01,
Kruskal-Wallis one way analysis of variance) in
keeping with the recognised older average age
of patients with Barrett's oesophagus than of
those with oesophagitis alone.'9 The control
group contained a higher proportion ofwomen
than the other groups (p=00005, x2 analysis),
but there was no significant difference in the
proportion of men between the other groups.
Recent use ofNSAIDs (including aspirin) was
not significantly different between the groups.

Presence ofH pylori (Table II)
There was an excellent agreement (X=0 91)20
in identification of H pylori between the two
pathologists. Forty seven of the 49 patients
with a positive rapid urease test had positive
histological confirmation on antral biopsy. The
two patients with a positive urease test but
negative histological identification of H pylon
both had oesophagitis alone.
H pylon was identified in a significantly

higher number of patients with duodenal ulcer
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alone than with all the other groups (H= 1 3 83,
p=0-008 Kruskal-Wallis analysis of variance
between groups. This was due to the increased
prevalence ofH pylori in the group with duo-
denal ulcer). There was a significant difference
in the proportion of patients colonised with H
pylori between those with duodenal ulcer alone
compared with patients with coexistent
duodenal ulcer and oesophagitis (p<001, x2
analysis).
An increased infection rate was not found in

patients with oesophagitis when compared
with asymptomatic controls.

Distribution ofH pylori in colonised patients
(Figure)
When H pyloni was identified histologically in
the gastric fundus or in the oesophagus it was
always found in the antral biopsy specimens
also.
H pylori was present in the gastric antrum

and fundus in nine (36%) of the control group
(group 1). In six subjects the density of
colonisation by H pylori was the same in the
antrum and fundus. In two subjects H pylori
was denser in the antrum than the fundus and
in one, density was greater in the fundus. In no
control subject was H pylori found on oeso-
phageal biopsy.

In patients with oesophagitis alone (group 2)
H pylon was detected in the gastric antrum on
histology in 13 of 36 (36%) cases. An antral
urease test was positive in two additional
patients without histological evidence of infec-
tion. Eleven of the 13 antral positive patients
also had H pylon in the gastric fundus. The
number of H pylori seen in the gastric fundus
was either the same or less than in the antrum.

In patients with duodenal ulcer alone (group
3) H pylori was detected in the antrum in 15
of 16 (94%) cases. In 11 of these subjects
where H pylon was detected in the antrum it
was also found in the gastric fundus, suggesting
generalised colonisation of the stomach.
Except in one patient the number of H pylon
seen in the fhndus was always less than in the
gastric antrum (p=004, Wilcoxon's sign rank
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test). No patients had H pylon on squamous
oesophageal epithelium.

In patients with both oesophagitis and
duodenal ulcer (group 4) Hpylon was detected
in the antrum in only six of 15 (40%) and in
the fundus in five of 15 (33%). There was no
H pylon detected in the oesophagus. In two of
the H pylon negative patients antral histology
showed mild gastritis. Of these H pylori
negative patients, no patients smoked but two
patients were taking NSAIDs (aspirin, keto-
profen) and three had taken ranitidine more
than four weeks before endoscopy.
Four of 16 (25%) patients with Barrett's

oesophagus had H pylori in the antrum and
three of these also had positive fundal biopsy
specimens. Two patients with Barrett's oeso-
phagus had colonisation of the abnormal oeso-
phageal mucosa. Of these patients, in one
patient with a positive antral and fundal biopsy
specimen H pylon was also present in biopsy
specimens taken from the abnormal oeso-
phageal columnar epithelium but not in the
more proximal squamous oesophageal speci-
mens. In the other patient antral and oeso-
phageal biopsy specimens from gastric meta-
plastic epithelium were positive but H pylori
was not detected in the fundus. In view of the
patchy distribution of H pyloni in the gastric
body2' this may have been due to sampling. In
two patients H pylori was detected in the
antrum alone.

Discussion
This study has shown no difference in the
prevalence of H pylori in patients with oeso-
phagitis compared with controls. Previous
studies have provided conflicting evidence
about the association of H pylon with gastro-
oesophageal reflux disease. Some have re-
ported improvement in reflux after eradication
of H pyloni.22 Francoual et al23 suggested that
in those with active oesophagitis H pylori was
found more commonly in the proximal
stomach. Others have not found an asso-
ciation.24-29However, these studies contained
small numbers of subjects, limited defined
patient groups, or limited data on the site of
colonisation. The prevalence ofH pylori in our
control group was similar to that seen in other
studies of the prevalence of H pylori in
asymptomatic populations of a similar age.3033
There was a higher proportion ofwomen in the
control group than in the other groups,
reflecting the predominance of women in
patients referred for the investigation of iron
deficiency anaemia. The prevalence ofHpylori
in the population is not different between men
and women,30 32 however, and is not affected
by smoking. In our study when H pylori was
present it was usually found in both the gastric
antrum and gastric fundus, suggesting that H
pylon colonises the whole stomach as has
previously been shown,34 35 though others
report a higher frequency of H pylori in the
gastric antrum than the fundus.36

In this study 140 of 322 biopsy specimens
taken from oesophageal squamous epithelium
were from patients with histological evidence
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of gastric H pylori. Of these 140 specimens,
none was positive for H pylon. H pylon is
thought to colonise only gastric epithelium,
and in the duodenum it is found in areas of
gastric metaplasia.37 38 However, cultures ofH
pylon were made from squamous oesophageal
epithelium in patients with reflux oesophagitis,
though histological identification failed.39 40
Such positive cultures might have been related
to contamination. Alternatively, cultures may
detect a smaller concentration of organisms
than other methods. Other histological studies
of H pylon in reflux oesophagitis alone or in
association with Barrett's oesophagus have
failed to show colonisation of the squamous
epithelium of the oesophagus.23 41 42
The finding of H pylori in 94% of patients

with duodenal ulcer alone is consistent with
other reports.43 44 We found, however, that in
those patients with both oesophagitis and duo-
denal ulcer together there was a reduced preva-
lence of H pylon. Possibly, these patients
represent a subpopulation ofpatients with duo-
denal ulcer disease. Two of the patients in this
group were taking NSAIDs, but there were no
other factors suggesting a cause of duodenal
ulceration. Three patients had previously taken
ranitidine, but this was stopped more than four
weeks before endoscopy. Serology was not
carried out on our patients to determine evi-
dence of past infection with H pylori. A
previous study of H pylon negative chronic
duodenal ulceration showed idiopathic disease
in 50% of patients. These patients were shown
to have disturbed gastric function (hyper-
gastrinaemia, increased acid secretion, and
rapid gastric emptying).45 Some ofthese factors
might contribute to oesophagitis in this group
of patients. Oesophagitis has been reported in
39-72% of patients with chronic duodenal
ulcer disease.11-'5 The reason for this asso-
ciation is unclear, though increases in gastric
acid secretion, hypergastrinaemia, and alter-
ations in gastric emptying may all contribute to
the pathophysiology of reflux oesophagitis.
Colonisation with H pyloni has been shown to
alter gastric function causing increased basal
and post-prandial gastrin levels both in healthy
subjects46 and patients with duodenal ulcer.47
The low prevalence ofH pylon in our patients
suggests that this factor did not contribute to
the oesophagitis. The increased acid secretion
seen in duodenal ulcer disease, however, seems
to be independent of the presence of Hpylor,48
and this may contribute to the development of
oesophagitis in a subgroup of patients despite
the fact that in the group of patients with
oesophagitis as a whole there is little evidence
for increased basal acid output.'0 49-51 Although
eradication of H pyloni in patients with duo-
denal ulcer reduces gastric acid secretion,52 53
treatment of duodenal ulcer in patients with
associated oesophagitis by eradication of H
pylon does not improve the oesophagitis.54 A
proportion of patients with gastro-oesophageal
reflux disease have evidence of delayed gastric
emptying.8'0 5 Possibly, when the presence of
a duodenal ulcer is associated with delayed
gastric emptying there may be a predisposition
to oesophagitis.

Of the four patients with Barrett's oeso-
phagus who had gastric colonisation with H
pylon the organism was found in the oeso-
phageal columnar mucosa in two. H pylon has
been shown to colonise the gastric epithelium
of Barrett's oesophagus.4' 42 56-58 More recently
Justin et al showed that in 30 patients with
Barrett's oesophagus there was a higher
colonisation rate in the metaplastic oesophageal
mucosa when oesophagitis was also present.59
A larger study reported the presence ofHpylori
in 30% of 94 patients with Barrett's
oesophagus, but no association was found
between H pylon status and the presence of
inflammation.60 In our study the number of
patients with Barrett's oesophagus and Hpylon
colonisation was too small to comment on this.

In summary, this study has not produced
evidence to suggest that H pylori plays a part
in the pathogenesis of gastro-oesophageal
reflux disease. Abnormalities of the gastric
control of LOS function are likely to relate to
other unidentified factors. Barrett's oeso-
phagus is, however, associated with H pyloni
colonisation of the abnormal mucosa in some
patients.
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