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Abstract
Objectives To investigate the effects of Helicobacter pylori
infection and its eradication on heartburn and
gastro-oesophageal reflux.
Design Cross sectional study, followed by a randomised placebo
controlled trial.
Setting Seven general practices in Bristol, England.
Participants 10 537 people, aged 20-59 years, with and without
H pylori infection (determined by the 13C-urea breath test).
Main outcome measures Prevalence of heartburn and
gastro-oesophageal acid reflux at baseline and two years after
treatment to eradicate H pylori infection.
Results At baseline, H pylori infection was associated with
increased prevalence of heartburn (odds ratio 1.14, 95%
confidence interval 1.05 to 1.23) but not reflux (1.05, 0.97 to
1.14). In participants with H pylori infection, active treatment
had no effect on the overall prevalence of heartburn (0.99, 0.88
to 1.12) or reflux (1.04, 0.91 to 1.19) and did not improve
pre-existing symptoms of heartburn or reflux.
Conclusions H pylori infection is associated with a slightly
increased prevalence of heartburn but not reflux. Treatment to
eradicate H pylori has no net benefit in patients with heartburn
or gastro-oesophageal reflux.

Introduction
Infection with Helicobacter pylori usually causes antral gastritis,
with increased acid secretion and risk of duodenal ulcer.1 2 Pan-
gastritis sometimes occurs, with a net suppression of acid secre-
tion.2 Eradication of the infection might therefore result in
variable effects on acid related symptoms.

An increase in reflux oesophagitis after treatment to
eradicate H pylori was first reported in 1991.3 Later studies, with
varying methods, have produced conflicting results; some
showed an increase or unmasking of reflux oesophagitis,4–6 oth-
ers reported no effect,7–9 and some even found a benefit.10–13

Randomised controlled trials generally provide more reliable
information than observational studies. We carried out a large
community based study of the effects of H pylori infection on
heartburn and acid reflux.

Methods
This study was part of a large trial of the effects of H pylori infec-
tion and its eradication on the symptoms, treatment, and costs of
dyspepsia in the community—the Bristol helicobacter project.14

All people aged 20-59 years registered with seven general prac-

tices in northeast Bristol (total 26 203) were invited to
participate. Of these, 10 537 (40.2%) gave informed consent to
take part in the study and had a 13C-urea breath test for active H
pylori infection administered by using an orange juice and citric
acid test meal.14 15

All participants completed a validated questionnaire describ-
ing the frequency and severity of any epigastric pain, heartburn,
and gastro-oesophageal reflux. Details are described in the
methods paper for the Bristol helicobacter project.14 We
compared the symptoms of all 1634 participants whose 13C-urea
breath test was positive for H pylori infection with those of twice
that number (3268) of randomly selected H pylori negative con-
trols (total 4902).

We randomised participants whose 13C-urea breath test
showed H pylori infection in equal numbers to receive 500 mg
clarithromycin and 400 mg ranitidine bismuth citrate twice daily
for two weeks or placebo. The 13C-urea breath test was repeated
six months later, but the results were not revealed until after the
two year follow up. We recorded consultations with the general
practitioner for dyspepsia after scrutiny of the participants’
primary care notes.

We used SPSS version 10 to do the statistical analysis. We
analysed symptoms two years after treatment on an intention to
treat basis.

Results
Of the 10 537 participants who had a 13C-urea breath test, 1634
(15.5%) were positive for H pylori infection (figure). Of those with
a positive test result, 1558 (95.3%) were randomised to receive
either active treatment (787) or placebo (771). The characteristics
of the two groups were similar (table 1).

Six months after treatment, the 13C-urea breath test was
negative in 659/727 (90.7%) of participants after active
treatment (60 non-attenders) and in 99/706 (14.0%) of those
given placebo (65 non-attenders). Two year follow up was
complete in 1433/1558 (92.0%) participants. The unexpectedly
high apparent loss of H pylori infection in the placebo group was
mainly due to our use of �3.5 rather than �5.0 as a cut-off point
to define infection in the 13C-urea breath test. In 75 of the 99
instances of apparent eradication by placebo, the initial breath
test reading was between �3.5 and �5.0. Such participants prob-
ably never had H pylori infection.

H pylori infection was associated with a small difference in the
prevalence of heartburn (“any heartburn in the past month”
28.1% v 25.2%, �2 = 4.51, P = 0.034) (table 2), but not
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gastro-oesophageal reflux (“any reflux in the past month” 18.6%
v 17.4%, �2 = 1.0, P = 0.32) (table 3).

Heartburn was significantly associated with epigastric pain,
acid reflux, obesity, regular consumption of non-steroidal
anti-inflammatory drugs or proton pump inhibitors, smoking,
and chest pain induced by exercise (table 4). Age, sex, alcohol

intake, and socioeconomic status were not risk factors for heart-
burn.

H pylori eradication treatment had no significant effect on the
prevalence of either heartburn (odds ratio 0.99, 95% confidence
interval 0.88 to 1.12) or gastro-oesophageal reflux (1.04, 0.91 to
1.19) two years after treatment (table 5). Treatment had no
impact on the development of heartburn (0.90, 0.78 to 1.04) or
reflux (1.05, 0.90 to 1.21) in previously asymptomatic
participants. In participants who had these symptoms at
baseline, no significant improvement occurred in either
heartburn (0.90, 0.71 to 1.14) or reflux (0.89, 0.62 to 1.29).

In those participants who had gastro-oesophageal reflux
without heartburn before treatment (n = 248), H pylori
eradication treatment had a protective effect against the
development of heartburn over the two year period (0.56, 0.35 to
0.90). The number of general practice consultations for

Invited (n=27 536)
Ineligible (n=507)
Incorrect address (n=826)
Did not attend (n=15 489)

H pylori positive (n=1636)

Randomised (n=1558)

Active treatment (n=787) Placebo (n=771)

Six month follow up (n=751) Six month follow up (n=722)

Withdrew (n=5)
Lost to follow up (n=50)

Withdrew (n=12)
Lost to follow up (n=53)

Completed two year
follow up (n=732)

Completed two year
follow up (n=706)

Not randomised (n=79)
Refused to continue (n=77)
Ineligible (n=2)

Attended (n=10 714)
Ineligible (n=127)
Refused to continue (n=50)

Enrolled (n=10 537)

H pylori negative (n=8901)

Trial profile

Table 1 Baseline characteristics of two groups of participants with
Helicobacter pylori infection who entered the prospective double blind study.
Values are numbers (percentages)

Characteristic Active treatment (n=787) Placebo treatment (n=771)

Age (years):

<40 120 (15.2) 110 (14.3)

41-54 452 (57.5) 451 (58.5)

≥55 215 (27.3) 210 (27.2)

Sex:

Male 385 (48.9) 378 (49.0)

Female 402 (51.1) 393 (51.0)

Lifestyle:

Smoking

never 405/767 (52.8) 389/764 (50.9)

past 179/767 (23.3) 190/764 (24.9)

current 183/767 (23.9) 185/764 (24.2)

Alcohol consumption* 140 (17.8) 195 (25.3)

NSAIDs (any in past 3
months)

177/732 (24.2) 191/720 (26.5)

BMI >30 kg/m2 221 (28.1) 195 (25.3)

Pretreatment symptoms†:

Any epigastric pain 298/760 (39.2) 302/730 (41.4)

Monthly epigastric pain 185/760 (24.3) 194/730 (26.6)

Any heartburn 378/756 (50.0) 368/734 (50.1)

Monthly heartburn 213/756 (28.2) 202/734 (27.5)

Any acid reflux 301/760 (39.6) 298/732 (40.7)

Monthly acid reflux 144/760 (18.9) 133/732 (18.2)

NSAID=non-steroidal anti-inflammatory drug; BMI=body mass index.
*Current alcohol intake at least one unit per week.
†Any=any in past three months; monthly=at least once in past month.
The slight differences in the denominators are due to incomplete data for some participants.

Table 2 Effect of Helicobacter pylori infection on prevalence of heartburn.
Values are numbers (percentages) unless stated otherwise

Frequency of
heartburn

H pylori infection
(n=1560)*

No infection
(n=3164)*

Unadjusted odds ratio
(95% CI) for H pylori
positive participants

Any in past three
months

781 (50.1) 1490 (47.1) 1.14 (1.05 to 1.23)

At least monthly 438 (28.1) 797 (25.2) 1.21 (1.11 to 1.32)

*Incomplete data for 178/4902 (3.6%) participants.

Table 3 Effect of Helicobacter pylori infection on prevalence of acid reflux.
Values are numbers (percentages) unless stated otherwise

Frequency of reflux
H pylori infection

(n=1566)*
No infection
(n=3167)*

Unadjusted odds ratio
(95% CI) for H pylori
positive participants

Any in past three
months

627 (40.0) 1184 (37.4) 1.05 (0.97 to 1.14)

At least monthly 291 (18.6) 551 (17.4) 1.05 (0.95 to 1.17)

*Incomplete data for 178/4902 (3.6%) participants.

Table 4 Factors associated with a significantly increased risk of heartburn.
Values are numbers (percentages) unless stated otherwise

Factor

Heartburn Unadjusted odds ratio
(95% CI)No Yes

Epigastric pain*:

No 3085 (88.2) 411 (37.2) 1.0

Yes 423 (11.8) 714 (62.8) 12.67 (10.54 to 15.28)

Acid reflux*:

No 3201 (93.3) 623 (51.4) 1.0

Yes 231 (6.7) 590 (48.6) 7.25 (6.29 to 8.26)

Use of proton pump inhibitor:

No 3443 (98.3) 984 (87.9) 1.0

Yes 59 (1.7) 136 (12.1) 8.07 (5.85 to 11.13)

Non-steroidal anti-inflammatory drugs:

<1/month 2906 (84.2) 825 (76.7) 1.0

≥1/month 545 (15.8) 251 (23.3) 1.62 (1.37 to 1.92)

Obesity†:

No 2902 (81.8) 644 (70.4) 1.0

Yes 817 (18.2) 343 (29.6) 1.89 (1.31 to 2.21)

Chest pain on exertion:

No 3512 (98.9) 1115 (96.0) 1.0

Yes 41 (1.2) 47 (4.0) 3.61 (2.36 to 5.53)

Smoking:

Never 1421 (48.3) 303 (32.5) 1.0

Ever 1521 (51.7) 629 (67.5) 1.94 (1.66 to 2.27)

Age over 50, sex, alcohol intake, and socioeconomic status were not risk factors for
heartburn.
*At least monthly.
†Body mass index ≥30.0 kg/m2.
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heartburn or reflux over the two years after active treatment was
not significantly greater than after placebo (1.63, 0.94 to 2.87).

Discussion
The most obvious mechanism by which H pylori infection might
affect reflux oesophagitis is by affecting secretion of gastric acid.
H pylori infection usually causes a predominantly antral gastritis,
which results in a net increase in acid secretion.16 In people with
an incompetent antireflux mechanism, this would increase expo-
sure of the lower oesophagus to acid, increasing the prevalence
of heartburn.4 5 Our findings that H pylori is associated with an
increased prevalence of heartburn and that H pylori eradication
treatment reduces the risk of patients with acid reflux developing
heartburn support this hypothesis. Acid reflux depends more on
the integrity of the lower oesophageal sphincter, hence the insig-
nificant effect of H pylori infection on reflux. Patients with severe
reflux oesophagitis are less likely to have H pylori infection,17–26

possibly because corpus gastritis caused by helicobacter infection
limits maximum acid output in these patients,27–32 thus protecting
them against the more severe forms of reflux oesophagitis. Such
people might theoretically be at risk of increased exposure of the
lower oesophagus to acid after eradication of H pylori
infection.29 31 However, our study suggests that no significant
worsening of heartburn or reflux occurs after eradication of H
pylori in patients in the community.

Our study has weaknesses. As it was community based, we
had no direct information (from endoscopy, for example) as to
the actual pathology underlying the symptoms of our
participants. The randomised double blind design, the large
numbers of participants, the high rate of H pylori eradication, the
avoidance of prolonged acid suppression as part of the
treatment, and the length and completeness of the two year
period of follow up are compensating strengths.
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