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Chapter 10

Gastroesophageal reflux after successful eradication of  Helicobacter pylori in

patients with peptic ulcer disease and functional dyspepsia.
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Introduction.

Eradication of Helicobacter pylori (H. pylori) is mandatory in patients with peptic ulcer

disease as it prevents ulcer recurrence and cures the disease (1,2). Anti-H. pylori

treatment may also be beneficial in a subset of patients with functional dyspepsia (2-4),

although this is still much debated (5-7). As H. pylori gastritis increases the risk of

developing gastric cancer (8), it has even been suggested to screen the population and

eradicate the infection as a preventive measure (9). Therefore, anti-H. pylori therapy is

frequently prescribed and the question is appropriate whether eradication of H. pylori

has any harmful long-term effects, as in the long run benefits must outweigh potential

risks (10).

In this respect, studies suggesting that eradication of H. pylori may lead to an increased

incidence of gastroesophageal reflux disease (GERD) are of special interest (11-20). In

support of these observations, a few studies have shown a lower prevalence of H. pylori

gastritis in GERD patients then in controls suggesting the possibility that H. pylori

gastritis somehow protects against GERD (21,22). Furthermore, epidemiological studies

have shown an increasing incidence in GERD and Barrett carcinoma in areas where

peptic ulcer disease and H. pylori infection are decreasing (23). On the other hand, the

contention that H. pylori gastritis protects against GERD seems to be contradicted by

the observation that a substantial number of patients with peptic ulcer disease have

concurrent GERD (24). To clarify the issue, gastroesophageal reflux before and after

successful eradication of H. pylori was studied in patients with duodenal ulcer disease

or functional dyspepsia using 24-hour esophageal pH measurement.

Patients and methods.

Patients with duodenal ulcer disease (DU) or functional dyspepsia (FD) were eligible

for the study, if they had culture proven H. pylori infection and no endoscopic signs of

GERD. Patients with hiatal hernia or symptoms of heartburn but without endoscopically

visible GERD were not excluded. Exclusion criteria were coexisting gastric ulcer or

potential malignancy, stenosing duodenal ulcer, and the use of medication with potential

influence on lower esophageal sphincter function. Patients with DU included patients

with active ulcer or severe duodenitis (erosions with a whitish exudate) at the index

endoscopy and patients with a history of endoscopically or radiologically proven

duodenal ulcer disease. Patients using NSAID’s apart from acetylsalicylic acid (100

mg/day or less), were excluded. FD was diagnosed if in a patient with dyspeptic
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complaints endoscopy was normal apart from a hiatal hernia, if the patient had not used

any anti-ulcer medication in the previous fortnight, and if peptic ulcer disease was not

diagnosed at any previous occasion. If symptoms suggested gallstones as a possible

cause, these were excluded by ultrasound.

The patients were endoscoped after an overnight fast. Endoscopes and biopsy

equipment were disinfected between all procedures. At endoscopy two antral and two

corpus biopsy samples were taken for histological assessment according to the Sydney

classification (25). For histological examination the haematoxylin-eosin stain was used

on paraffin embedded slides. Furthermore, one antral biopsy specimen was taken for

culture and one more for a rapid urease test. Culture was performed as previously

described (26). A home made test containing 1 ml of a 10% urea solution and phenol

red as a pH indicator was used as direct urease test (27). At endoscopy the lower

esophageal sphincter was identified (the upper border of the stomach folds in the

collapsed esophagus) and the distance from the teeth was recorded. All patients with

duodenal ulcer disease were given ranitidine 300 mg at evening meal awaiting the

culture results. Patients without endoscopic abnormalities did not receive any treatment

until the culture results were known.

If culture of the antral biopsy specimen showed growth of H. pylori and if the patient

gave written informed consent a structured dietary interview was taken by a dietitian,

using both a dietary history and a cross check method (28). Furthermore, record was

made of alcohol intake and smoking habits, and the weight was measured. Finally, the

patients completed a symptom score (gastrointestinal symptom rating scale) and a

quality of life questionnaire (RAND-36 questionnaire) (29-31). If ranitidine had  been

prescribed previously this medication was stopped for at least 30 hours before a 24-hour

esophageal pH monitoring was performed. Pathological gastroesophageal reflux was

considered present if the esophageal pH was less then 4 during 5% of the time or more

(32,33).

Subsequently, anti-H. pylori treatment was prescribed (ranitidine bismuth citrate 400

mg, clarithromycin 500 mg, and metronidazole 500 mg, all bid for one week).

The patients were re-endoscoped three months after the end of treatment. At this

endoscopy biopsy samples were taken as described above. One extra corpus sample was

taken for culture. Patients were considered H. pylori-negative if all biopsy-based tests

were negative. The patients in whom anti-H. pylori treatment failed were omitted from

the study. After endoscopy a second 24-hour esophageal pH measurement was
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performed. The patients visited the outpatients department three months later and again

one year after the end of treatment. At each occasion the weight was measured, record

was made of alcohol consumption, current smoking habits, and current medication and

the patients completed the symptom score. Furthermore, at the one-year follow up visit

the 24-hour pH measurement, the structured dietary interview, and the quality of life

questionnaire were repeated. Finally a 13C-urea breath test was done to ascertain that the

patient was still H. pylori-negative. The 13C-urea breath test was performed using 100

mg 13C-urea and orange juice as a test meal. The test was considered positive if the

excess Delta 13CO2/12CO2 was above 5 per million at 20 or 30 minutes (34).

Results.

So far 17 patients, 13 with DU and 4 with FD, were included in the study. The mean age

of the patients was 52 years (range: 30-70 years), 10 of them were males, 11 patients

were smokers, and 11 patients were regularly using alcoholic beverages. In two patients

with DU the pretreatment esophageal pH measurement failed because of technical

reasons. In five of the other fifteen patients (one with FD)  pH monitoring showed

pathological reflux before treatment.

All 17 patients were H. pylori negative by rapid urease test, histological examination,

and culture three months after treatment. Two patients (both with DU) had developed

endoscopic signs of GERD at the three months endoscopy. At one year, one patient had

a recurrent H. pylori infection by 13C-urea breath test and subsequent endoscopy (rapid

urease test, histological examination, and culture were all positive for H. pylori). DNA

fingerprinting of the pretreatment strain and the new isolate suggested a genuine

reinfection (data not shown). This patient was excluded from further analysis.

In four patients no 24-hour pH data were obtained during follow-up: three patients

refused to undergo the second and third 24-hour pH esophageal measurement and in one

patient the second 24-hour pH measurement failed because of technical reasons and this

patient refused the third one. These patients were also excluded. Therefore, in a total of

10 patients all data were available (7 patients with DU and 3 patients with FD).



134

Figure 1.  24-hour esophageal pH measurement in 7 patients with duodenal ulcer

disease before and three months and one-year after H. pylori eradication.

The 24-hour esophageal pH data of the 7 patients with DU are summarized in figure 1.

In these patients median reflux time was 4.47% (range: 3.00-8.33%) before treatment

and 4.76% (range: 0.27-8.60%) at 3 months and 6.55% (range: 1.47-37.70%) at 1 year.

The number of patients with pathological reflux were 2 before treatment, 3 at three

months and 4 at one year. One of the two patients with DU in whom before treatment

24-hour pH monitoring failed had a pathological esophageal 24-hour pH profile at 3

months and in both it was pathological at one year.

For the 3 patients with FD the reflux times are summarized in figure 2. One patient had

pathological reflux pretreatment, another patient had pathological reflux at 3 months,

and these two patients both had pathological reflux at one year.

Before treatment heartburn was present in seven of the thirteen patients with DU and in

two of the 4 patients with FD. In all patients a decrease in upper abdominal symptoms,

including heartburn, occurred after treatment (data not shown). The presence or absence

of GERD in the ten patients with complete follow-up as detected by symptoms of
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Figure 2. 24-hour esophageal pH measurement in 3 patients with functional dyspepsia

before and three months and one-year after H. pylori eradication.

heartburn, endoscopy, or pH monitoring before and after treatment is summarized in

table 1.

The answers on the quality of life questionnaire in the 7 patients with DU are

summarized in table 2, and suggest an increase in quality of life as measured by the

RAND score. In the 3 patients with FD no increase in quality of life could be observed

(data not shown).

The mean weight before and one year after H. pylori eradication in the 10 patients was

73 kilogram (range: 60-85) and 74 kilogram (range: 65-88), respectively. Furthermore,

there was no change in daily energy intake (before and at one year: mean 9723

kilojoules (range: 6245-13905 kilojoules) and 9766 kilojoules (range: 6329-12625

kilojoules), respectively), daily fat intake (before and at one year: mean 95,9 gram

(range: 47,4-140,1 gram) and 95,1 gram (range: 43,9-140,1 gram), respectively),

smoking habit, or alcohol consumption.

0

5

10

15

20

25

30

35

0 3 6 9 12
time (months)

%
 ti

m
e 

pH
 <

 4



136

Table 1.  GERD as measured by symptoms of heartburn, endoscopic esophagitis and

esophageal reflux time before and after anti-H. pylori therapy.

before treatment 3 months 6

months

1 year

diagnosis

heartburn endoscopy pH monitoring heartburn endoscopy pH monitoring heartburn heartburn pH monitoring

1

2

3

4

5

6

7

8

9

10

FD

FD

FD

DU

DU

DU

DU

DU

DU

DU

0

+

+

0

+

0

0

0

0

+

0

0

0

0

0

0

0

0

0

0

+

0

0

+

0

0

0

0

+

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

+

0

0

+

+

0

+

0

0

+

0

0

0

+

0

0

0

0

0

0

+

0

+

0

0

0

0

0

0

0

0

+

0

+

0

0

0

+

+

+

+

+ denotes present, 0 denotes not present.

Discussion.

Since the publication of the study of Labenz et al. (20) several studies have investigated

the incidence of GERD after H. pylori eradication. According to some investigators the

prevalence of endoscopic esophagitis increased after H. pylori eradication for duodenal

ulcer disease (11-17,19) but it remained stable or even decreased according to others

(35-37). The same holds true for after anti-H. pylori treatment for FD. In one study an

increase in esophagitis was suggested (14) but this could not be confirmed by two other

studies (36,38). In the same way, studies investigating the development of heartburn

after H. pylori eradication gave conflicting results both in patients with DU and in

patients with FD (13,14,18,35,38-42). Just a few studies have used 24-hour esophageal

pH monitoring to determine the presence of GERD after treatment of the infection and

again results are inconsistent (43,44). In one study sixteen patients with FD were
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Table 2. Quality of life according to the RAND questionnaire before and 1 year after H.

pylori eradication in 10 patients with DU. Data are expressed as median (range). A

higher score suggests a better quality of life.

Before 1-year

Physical functioning 95% (70-100%) 100% (85-100%)

Social functioning 63% (38-100%) 100% (75-100%)

Role physical 50% (0-100%) 100% (50-100%)

Role mental 100% (0-100%) 100% (67-100%)

mental health 68% (40-88%) 80% (68-100%)

Energy 60% (25-80%) 80% (65-100%)

Pain 57% (35-100%) 90% (78-100%)

General health perception 80% (30-100%) 75% (40-95%)

Changes in health status 50% (25-75%) 100% (25-100%)

investigated before and three months after successful anti-H. pylori therapy and no

increase in reflux was observed (43). In contrast, in another study examining nineteen

patients with DU an increase in GERD was observed both endoscopically and using 24-

hour pH monitoring one month after successful triple therapy (44).

In our ongoing study only a limited number of patients could be included so far.

Nevertheless, this study gave some interesting results. As only patients showing no

endoscopic signs of  esophagitis were included, it is remarkable that heartburn and a

pathological 24-hour esophageal pH profile were observed so frequently in patients with

DU prior to H. pylori eradication. Seven of the thirteen patients with DU experienced

heartburn at entry and one of them had a pathologic 24-hour pH profile before H. pylori

eradication. Such a profile was also present in 3 of the patients without heartburn. One

of the four patients with FD had a pathological 24-hour esophageal pH measurement at

entry and should, probably, have been classified as patients with GERD and not as

suffering from FD.

The limited number of patients included so far prohibits definite conclusions about the

incidence of GERD after anti-H. pylori treatment. The decrease in the prevalence of

heartburn suggests a decrease in GERD. In contrast, the pH measurements and
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endoscopic findings suggest an increase in the prevalence of GERD. It is remarkable

that at one year three patients had much esophageal reflux (esophageal pH was less then

4 during 18%, 31% and 38% of the time, respectively) that was not present before

treatment and at three months. These patients did not suffer from heartburn, suggesting

the possibility of a wrong position of the pH probe. This, however, could be

substantiated when the 24-hour esophageal pH monitoring graphs were analyzed in

more detail. The clinical significance of these observations remains, therefore,

unresolved.

The cause of the development of GERD after H. pylori eradication, if at all the case, is

still unknown. Subgroup analysis of those that did develop GERD as compared to those

that did not, is not possible in this small study. It has been suggested that a change in

lifestyle (higher energy and/or fat intake and weight gain) is related to the development

of GERD (18). In our patients, however, energy, fat, and alcohol intake, as well as

smoking habit and weight did not change after H. pylori eradication. It was also

suggested that in patients the presence of corpus gastritis before eradication of the

micro-organism is related to the development of GERD after anti-H. pylori treatment

(18,20). In our study the presence of corpus gastritis did not predict the development of

GERD, but data are limited (data not shown). Finally, several studies suggest that the

presence of GERD after H. pylori eradication is simply an unmasking of previous

subclinical disease (40,45,46). This is an attractive postulation as in our study the

prevalence of heartburn and a pathological pH measurement was frequently found prior

to H. pylori eradication. Moreover, this is in concurrence with another study that

describes a high prevalence of esophagitis in patients with duodenal ulcer disease (24).

Studies investigating the prevalence of GERD after H. pylori eradication should,

therefore, provide data on the prevalence of GERD before the anti-H. pylori therapy.

In summary, preliminary results of this ongoing study show that heartburn and

pathological 24-hour esophageal reflux occur frequently in untreated peptic ulcer

disease patients. Upper abdominal symptoms, including heartburn, decrease in these

patients after H. pylori eradication and an improvement of their quality of life is

suggested. Whether H. pylori eradication affects the prevalence or severity of GERD

remains to be established.
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