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Abstract
Background—Gastric acid is important in
the pathogenesis of reflux oesophagitis.
Acid production by the gastric corpus is
reduced in corpus gastritis.
Aims—To determine whether corpus gas-
tritis protects against reflux oesophagitis.
Methods—Patients presenting for elective
oesophagogastroduodenoscopy were stud-
ied. Two biopsy specimens were taken
from the antrum, corpus, and cardia and
stained with haematoxylin/eosin and DiV-
Quick II stains. The presence and severity
of gastritis were graded according to a
modified updated Sydney classification.
Results—Of 302 patients, 154 had endo-
scopic signs of reflux oesophagitis. There
was no diVerence between patients with
and controls without oesophagitis in the
overall infection rates with Helicobacter
pylori. Acute or chronic corpus gastritis
occurred less often in patients with than
those without reflux oesophagitis. Com-
pared with controls, corpus gastritis was
less severe in patients with reflux oesoph-
agitis. The presence of acute or chronic
gastritis in the corpus was significantly
correlated with either type of gastritis in
other areas of the stomach. In a multivari-
ate logistic regression, age, sex, smoking
status, and the presence of chronic corpus
gastritis all exerted a significant influence
on the presence of reflux oesophagitis.
Chronic corpus gastritis was associated
with a 54% reduced risk for reflux oesoph-
agitis.
Conclusions—While infection with H py-
lori alone may not aVect the occurrence of
reflux oesophagitis, the development of
chronic corpus gastritis seems to be
protective.
(Gut 1999;45:181–185)
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Gastric acid is an important determinant in the
development of reflux oesophagitis secondary
to gastro-oesophageal reflux (GORD).1 The
proteolytic enzyme pepsin becomes active in
the gastric refluxate and causes necrosis of the
oesophageal mucosa only if the pH value of the
refluxate drops below pH 4.2 The combination
of gastric hydrochloric acid and pepsin leads to
severe oesophagitis in animal as well as human
models.3 Strong inhibition of gastric secretion
of acid represents the mainstay in current
management of reflux oesophagitis.4 The

corpus region of the stomach is the primary
acid producing region by virtue of the abun-
dant parietal cell content of its glands.5 Gastri-
tis and atrophy of the gastric corpus can result
in decreased acid output.6 Both conditions may
be caused by Helicobacter pylori infection of the
gastric mucosa. In a prospective case control
study, we tested the hypothesis that corpus
gastritis protects against reflux oesophagitis.

Methods
The study was approved by the Research
Committee of the Department of Veterans
AVairs (VA) Medical Centre in Albuquerque,
New Mexico. Prior to entering the study, all
subjects gave written informed consent. All
subjects referred for elective upper gastro-
intestinal endoscopy to the Albuquerque VA
Medical Centre and the University of New
Mexico Medical Centre were considered eligi-
ble to be enrolled into the study. Prior to the
study, we estimated a 40% prevalence rate of
corpus gastritis in patients with reflux oesoph-
agitis. In order to detect a 20% diVerence
between patients and controls with an á error
of 5% and a â error of 10%, 140 people needed
to be recruited into each group of patients and
controls. Our intention was to enrol similar
numbers of patients and controls. Therefore,
we were eager to include all consecutive
patients with erosive oesophagitis, but less so
with regard to patients without oesophagitis.
Subjects were excluded from the study if they
underwent emergency procedures, for in-
stance, for gastrointestinal bleeding. Subjects
were also excluded if no gastrointestinal biopsy
specimens could be obtained safely during
endoscopy because of an underlying coagula-
tion disorder, or because the physician as-
sumed that performing biopsies would unduly
prolong the endoscopic procedure, for in-
stance, in patients with a compromised cardio-
pulmonary status. Subjects participating in
other prospective randomised clinical trials
were not included in the present protocol. The
study was conducted between January and July
1997.

A routine oesophagogastroduodenoscopy
was performed in all subjects using an
Olympus GIF-130 instrument. Based on the
endoscopic appearance of the oesophageal
mucosa, the patient population was broken
down into case and control subjects with and
without reflux oesophagitis, respectively. Re-
flux oesophagitis was graded as follows7: grade
1—single erosions; grade 2—conflent erosions;

Abbreviations used in this paper: GORD,
gastro-oesophageal reflux disease.
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grade 3—circumferential erosions; and grade
4—ulcers, strictures, or Barrett’s oesophagus.
The gastro-oesophageal junction was identified
by the junction of the tubular oesophagus with
the most proximal gastric folds and the
position of the lower oesophageal sphincter.
Any length of columnar mucosa that extended
above the gastro-oesophageal junction into the
tubular oesophagus was recorded as endo-
scopic suspicion for Barrett’s oesophagus and
biopsy specimens were obtained from this area.
Barrett’s oesophagus was defined by the visual
presence of columnar mucosa within the tubu-
lar oesophagus plus the histological presence of
intestinal metaplasia in these areas. In addition,
two gastric biopsy specimens were obtained
from the antrum, corpus, and cardia. The
antrum biopsy specimens were taken within 2
cm from the pylorus. The corpus biopsy speci-
mens were obtained from the largest folds on
the gastric greater curvature. The cardiac
biopsy specimens were taken within 2 cm
below the gastro-oesophageal junction. All
specimens were obtained using a standard
Microvasive biopsy forceps. Three separate
bottles containing 10% neutral formalin were
used to transfer each pair of specimens.

The gastric biopsy specimens were embed-
ded in paraYn wax, and 3 µm sections were
obtained. Three to four sections were stained

with haematoxylin and eosin and one section
with DiV-Quick II (Dade) stain for the
detection of Helicobacter pylori. Two experi-
enced pathologists examined the slides, one
pathologist at each hospital. The presence of
gastritis was classified according to the updated
Sydney classification,8 which was modified for
the purpose of this study. Acute gastritis (activ-
ity), defined by the presence of polymorphonu-
clear cells within the lamina propria, was
graded as 0—absent, 1—mild, and 2—severe
gastritis. Chronic gastritis, defined by the pres-
ence of mononuclear cells within the lamina
propria, was graded as 0—absent, 1—mild, and
2—severe gastritis. The presence of H pylori
was graded as 0—absent, 1—mild, and
2—heavy density of microorganisms. The
presence of atrophy was graded as 0—absent,
1—mild, and 2—severe atrophy. The absence
or presence of intestinal metaplasia was
recorded as 0 or 1, respectively. If any of the
two specimens from the same gastric region
showed diVerent scores, only the higher score
was considered in the analysis.

A two tailed unpaired t test was used to
compare the mean ages of the case and control
population. For all other univariate compari-
sons between case and control subjects, ÷2 tests
were used. The strengths of the correlations
between each two types of gastritis were
assessed by Spearman’s correlation coeYcient
for ranked variables. A logistic regression
analysis was used for the multivariate analysis
of risk factors associated with reflux oesoph-
agitis. The presence of reflux oesophagitis
served as the outcome variable, while any of the
other demographic characteristics, such as age,
sex, smoking status, or gastritis parameters
served as predictor variables.

Results
A total 342 patients was initially enrolled into
the study. Forty patients were excluded for the
following reasons: presence of a bleeding lesion
that precluded biopsy (n=11), early termina-
tion of the procedure due to patient discomfort
(n=10), lack of corpus biopsy specimens
(n=8), postgastrectomy (n=5), impassable
oesophageal stricture (n=3), and gastric cancer
(n=3). A total of 302 patients was included in

Table 1 Demographic characteristics and distribution of gastritis in patients with and controls without reflux oesophagitis

1 Oesophagitis and
Barrett’s (n=154)

2 Erosive oesophagitis
(n=116)

3 Control subjects
(n=148)

1 versus 3
p value

2 versus 3
p value

Mean age in years (SD) 57 (14) 58 (14) 54 (15) 0.0512 0.0363
Sex (%)

Men 120 (78%) 91 (78%) 92 (62%) 0.0028 0.0044
Women 34 (22%) 25 (22%) 56 (38%)

Race (%)
White 64 (42%) 65 (56%) 63 (43%) 0.6002 0.0806
Hispanic 71 (46%) 45 (39%) 72 (49%)
Others 19 (12%) 6 (5%) 13 (9%)

H pylori infection* 67 (44%) 46 (40%) 64 (43%) 0.9594 0.5573
Gastritis distribution (%)

Antrum acute gastritis† 49 (32%) 31 (27%) 55 (37%) 0.3924 0.0725
Antrum chronic gastritis† 83 (55%) 61 (53%) 97 (66%) 0.0618 0.0331
Corpus acute gastritis 39 (25%) 22 (19%) 54 (36%) 0.0357 0.0018
Corpus chronic gastritis 74 (48%) 50 (43%) 96 (65%) 0.0032 0.0004
Cardia acute gastritis‡ 42 (29%) 6 (5%) 50 (35%) 0.2728 0.0000
Cardia chronic gastritis‡ 77 (54%) 57 (49%) 93 (66%) 0.0374 0.0071

*By histology of biopsy specimens from any part of the stomach.
†Antral biopsy specimens available for 151 patients and 148 controls.
‡Cardia biopsy specimens available for 143 patients and 141 controls.

Table 2 Histology of the gastric corpus in patients with and controls without reflux
oesophagitis

1 Oesophagitis
and Barrett’s
(n=154)

2 Erosive
oesophagitis
(n=116)

3 Control
subjects
(n=148)

1 versus 3
p value

2 versus 3
p value

Acute gastritis
Grade 0 115 (75%) 94 (81%) 94 (64%) 0.0383 0.0013
Grade 1 32 (21%) 20 (17%) 37 (25%)
Grade 2 7 (5%) 2 (2%) 17 (11%)

Chronic gastritis
Grade 0 80 (52%) 66 (57%) 52 (35%) 0.0116 0.0011
Grade 1 52 (34%) 38 (33%) 64 (43%)
Grade 2 22 (14%) 12 (10%) 32 (22%)

Atrophy
Grade 0 151 (98%) 115 (99%) 136 (92%) 0.0357 0.0249
Grade 1 3 (2%) 1 (1%) 9 (6%)
Grade 2 0 (0%) 0 (0%) 3 (2%)

Intestinal metaplasia
Absent 147 (95%) 111 (96%) 135 (91%) 0.1387 0.1524
Present 7 (5%) 5 (4%) 13 (9%)

H pylori infection
Grade 0 101 (66%) 80 (69%) 93 (63%) 0.6078 0.5330
Grade 1 37 (24%) 27 (23%) 39 (26%)
Grade 2 16 (10%) 9 (8%) 16 (11%)
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the final analysis. Of those, 154 case subjects
presented with endoscopic evidence of reflux
oesophagitis, while the remainder of 148
control subjects had no endoscopic signs of
reflux oesophagitis. In 52 case subjects, reflux
oesophagitis was classified as grade 1, in 19
cases as grade 2, in eight cases as grade 3, and
in 75 cases as grade 4. Barrett’s oesophagus
was found in 73 case subjects, of whom 33 pre-
sented with a short segment of less than 3 cm,
and 40 with a long segment of oesophageal
metaplasia. Of 73 patients with Barrett’s
oesophagus, 38 presented without erosions or
strictures. In subsequent analyses, controls
were compared with the total case population
of all reflux patients (n=154) or with the subset
of patients harbouring erosive oesophagitis
(n=116), excluding the 38 patients who
presented with Barrett’s oesophagus only.
Patients with reflux oesophagitis were slightly
older than controls without oesophagitis.
There were more men and more whites among
patients with reflux oesophagitis than among
controls. The overall infection rate with H
pylori, detected in any of the six gastric biopsy
specimens, was similar in patients and controls
(table 1).

Corpus biopsy specimens were available for
all 302 study patients. Antral specimens were
available in 298 patients (99%) and cardiac
specimens in 283 patients (94%). Table 1
shows the proportions of patients and controls
with acute or chronic gastritis by gastric region,
irrespective of its grade. Acute and chronic
gastritis tended to be less frequent in patients
with reflux oesophagitis compared with con-
trols. In general, the diVerence between
patients and controls became more pro-
nounced if the case population was limited to
patients with erosive oesophagitis. Chronic and
acute corpus gastritis were both significantly
less common in patients with oesophagitis. The
diVerence between patients and controls was
less striking with respect to gastritis of the
antrum or cardia.

Table 2 contains a more detailed breakdown
of corpus gastritis by type and grade among
patients with and controls without reflux
oesophagitis. Compared with controls, larger
proportions of patients with reflux oesophagitis
were free of acute or chronic corpus gastritis,
the patient-control diVerence being more strik-
ing with respect to chronic gastritis. In
addition, the activity and severity of both types
of gastritis were more pronounced in controls
than patients. Atrophy and intestinal metapla-
sia tended to be slightly more common in con-
trols without reflux oesophagitis. Similar pat-
terns were found in comparisons of both types
of patient population with the control popula-
tion. Grading of H pylori infection of the corpus
mucosa by density of organisms failed to reveal
any diVerence between patients and controls.
Overall, none of 90 patients without any form
of gastritis were found to harbour H pylori,
while the organism was detected histologically
in 131 of 212 patients with gastritis (Spear-
man’s correlation r=0.57, p<0.0001). It might
suspected that treatment with proton pump
inhibitors suppressed H pylori; however, the
infection rates of 34% and 47% were not
significantly diVerent in subjects with and
without such treatment, respectively.

Table 3 is a correlation matrix of diVerent
forms of gastritis in patients with reflux
oesophagitis. DiVerent forms of gastritis
tended to cluster in the same individual
patients, as evidenced by the highly significant
Spearman correlation coeYcients. Two trends
could be discerned. Firstly, the correlations
seemed to be stronger among gastritis of any
type from the same gastric region, such as acute
and chronic gastritis of the antrum. Secondly,
the correlations also seemed to be stronger
among gastritis of the same type from diVerent
gastric regions, such as chronic gastritis of the
antrum and chronic gastritis of the corpus.
However, these trends did not reach statistical
significance. Correlation coeYcients similar to
those in table 3 were observed in control
subjects without reflux oesophagitis (data not
shown).

Table 4 shows the results of the multiple
logistic regression analysis, using as outcome
variable the presence of any reflux disease
(erosive oesophagitis plus Barrett’s oesoph-
agus) or erosive oesophagitis only. Several
models were tested and the most parsimonious
one is presented here. Because of the signifi-
cant correlations among various types of
gastritis (table 3), only one type of gastritis was
analysed at a time. Consistent with the results
of the univariate analyses, chronic corpus
gastritis yielded the best model (the highest log
likelihood ratio). According to the multivariate
model of table 4, chronic corpus gastritis was
associated with a 54% reduced risk for reflux
oesophagitis (95% confidence interval: 21 to
73%). The reduction was even more pro-
nounced if the analysis was restricted to erosive
oesophagitis alone (66%; 95% confidence
interval: 39 to 81%). Tobacco smoking and
male sex were stronger risk factors in the first
regression, consistent with their particularly

Table 3 Correlations among various types of gastritis in patients with reflux oesophagitis

Type of gastritis

Antrum
acute
gastritis

Antrum
chronic
gastritis

Corpus
acute
gastritis

Corpus
chronic
gastritis

Cardia
acute
gastritis

Cardia
chronic
gastritis

Antrum acute gastritis 1
Antrum chronic gastritis 0.61 1
Corpus acute gastritis 0.53 0.48 1
Corpus chronic gastritis 0.56 0.69 0.64 1
Cardia acute gastritis 0.57 0.48 0.66 0.57 1
Cardia chronic gastritis 0.51 0.65 0.56 0.65 0.60 1

The values represent Spearman’s r; all values are significant at p<0.0001.

Table 4 Risk factors for reflux oesophagitis

Risk factor Odds ratio 95% confidence interval Wald’s ÷2 p Value

Outcome: oesophagitis and Barrett’s oesophagus
Age (per decade) 1.22 (1.01–1.48) 4.297 0.0382
Sex (male versus female) 2.10 (1.19–3.73) 6.466 0.0110
Smoking status 1.94 (1.06–3.56) 4.586 0.0322
Chronic corpus gastritis 0.46 (0.27–0.79) 7.925 0.0049
Outcome: erosive oesophagitis alone
Age (per decade) 1.27 (1.03–1.56) 5.022 0.0250
Sex (male versus female) 2.03 (1.07–3.84) 4.702 0.0301
Smoking status 1.50 (0.77–2.94) 1.427 0.2323
Chronic corpus gastritis 0.34 (0.19–0.61) 12.803 0.0003

Odds ratios and their significance were calculated by multiple logistic regression analysis, using as
outcome variable all types of reflux disease or erosive oesophagitis alone.
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strong influence on the occurrence of Barrett’s
oesophagus.

Discussion
In this study, corpus gastritis was found less
frequently in patients with reflux oesophagitis
than in those without oesophagitis. Chronic
corpus gastritis was associated with a 54%
reduction in the risk for reflux oesophagitis.
Acute corpus gastritis was also protective
against oesophagitis, but to a lesser degree than
the chronic form. Moreover, both types of cor-
pus gastritis tended to be less severe in patients
with reflux oesophagitis.

Contact of the oesophageal lining with acid
is crucial for the development of reflux
symptoms, as well as mucosal damage.1

Although most subjects with reflux oesoph-
agitis do not hypersecrete gastric acid or
pepsin,9 10 some patients with refractory reflux
disease present evidence of increased acid and
pepsin output.4 Exposure of the oesophageal
mucosa to hydrochloric acid alone results in
injuries that are particularly severe, if the pH
value is less than 1.3.11 The severity of oesoph-
agitis correlates with the time of acid
exposure.12 Moreover, healing of reflux oesoph-
agitis is achieved in most patients if their gastric
acid output is suppressed below 1 mEq/h.4 The
presence of acid is also necessary for other
substances of the gastric refluxate to exert their
injurious influence. For instance, pepsin be-
comes activated only at pH levels less than 4.
The combination of hydrochloric acid and
pepsin produces more severe oesophagitis than
acid alone.3 The conjugated bile salts of
duodenogastro-oesophageal reflux become
mostly undissociated and membrane perme-
able molecules at an acidic pH.13

H pylori is the commonest known cause of
gastritis. The influence of H pylori infection on
gastric acid secretion is rather complex and
depends, in part, on the type of ensuing gastri-
tis. H pylori itself produces acid inhibitory
proteins,14 while the infection induced inflam-
mation generates interleukin 1â, which is a
potent inhibitor of acid secretion.15 16 In some
of the patients infected by H pylori, the organ-
ism colonises primarily the antrum, resulting in
an antrum dominant gastritis characterised by
increased gastrin and acid secretion. Such
patients may respond to successful eradication
of H pylori with reduced acid secretion.17 In
other groups of patients, H pylori infection
spreads from the antrum towards more proxi-
mal parts of the stomach. The corpus is the
main acid producing region of the stomach.5

Corpus gastritis has been linked to reduced
gastric acid secretion, the extent and severity of
the gastritis being inversely related to the maxi-
mum gastric acid output.6 Eradication of H
pylori in corpus dominant gastritis may be
associated with an increased acid secretion.18 19

El-Omar et al investigated 16 hypochlorhydric
subjects who concomitantly harboured H pylori
related corpus dominant gastritis.18 Eradication
of H pylori led to a resolution of the corpus
gastritis and recovery of gastric acid secretion
within six months after treatment. Atrophy or
intestinal metaplasia did not resolve after

treatment.18 Gutierrez et al showed a correla-
tion between the improvement in the gastritis
score and increased gastric acid secretion after
antibiotic therapy.19 The increased acid output
after H pylori eradication may become clinically
significant: Labenz et al followed patients with
duodenal ulcer for three years after antibiotic
treatment of H pylori infection.20 The incidence
of reflux oesophagitis was 26% after eradica-
tion of H pylori compared with 13% in patients
with persistent infection. Corpus gastritis
before treatment was more severe in patients
who subsequently developed reflux oesoph-
agitis. In a similar study by Schütz et al, 10 of
16 patients with duodenal ulcer developed
reflux oesophagitis after eradication of H
pylori.21

Several investigators have studied the associ-
ation between H pylori and GORD.22–29 Of eight
trials, the six controlled trials yielded somewhat
contrasting results. On the one hand, four
studies observed no diVerence in the preva-
lence rate of H pylori among patients with and
controls without oesophagitis.24–27 On the other
hand, two studies reported lower prevalence
rates of H pylori in patients with oesophagitis
compared with controls without oesoph-
agitis.28 29 These results seem to suggest that H
pylori does not play a major role in the
pathogenesis of oesophagitis. Besides deter-
mining the presence of H pylori, De Koster et al
also studied the occurrence and distribution of
gastritis in their biopsy specimens and found
lower prevalence rates of corpus gastritis
among patients with erosive oesophagitis.26

Our results suggest that the regional distribu-
tion and the severity of gastritis are the impor-
tant risk factors in the pathogenesis of reflux
oesophagitis rather than the mere presence of
H pylori in the gastric mucosa. The rates of
infection with H pylori in patients with and
controls without reflux oesophagitis were simi-
lar. More patients than controls were treated
with proton pump inhibitors. Therefore, any
potential suppression of H pylori by proton
pump inhibitors would have aVected patients
with oesophagitis to a greater degree.

In a recent study of 132 patients infected
with H pylori, the presence of gastritis in the
three regions of the stomach was strongly cor-
related. Gastritis of the antrum, corpus, and
cardia was found in 100%, 94%, and 98% of
patients, respectively. In 14 patients with reflux
oesophagitis, the grades of acute or chronic
gastritis in the corpus were similar to those in
the antrum and cardia.30 In a second study of
42 patients infected with H pylori, Genta et al
detected H pylori organisms in 97%, 95%, and
95% of antral, corpus, and cardiac biopsy
specimens. A similar density of organisms was
found in all three regions. There were strong
correlations between the antrum and cardia
regarding the type and severity of gastritis.
Both acute and chronic gastritis were more
prominent in the antrum and the cardia than in
the corpus.31 We found the presence of both
acute and chronic gastritis from diVerent
gastric sites to be significantly correlated.
Acute and chronic gastritis represent variations
in the mucosal response to mainly one disease
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process, namely, infection with H pylori.
Similarly, gastritis in diVerent regions of the
stomach reflects the spread and progression of
H pylori infection. The prevailing influence of
one disease process is probably responsible for
the clustering of diVerent forms of gastritis in
the same patients.

In conclusion, we found that acute and
chronic corpus gastritis were significantly less
common and less severe in patients with reflux
oesophagitis than in controls. The infection
rate of H pylori was similar in the two groups.
This pattern suggests that the distribution and
severity of H pylori related gastritis, rather than
the mere presence or absence of H pylori infec-
tion, play a role in the pathogenesis of reflux
oesophagitis.
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