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tion therapy and the risk of developing gastroesophageal reflux

disease (GERD) is controversial. We investigated the influence of

H. pylori eradication on the risk of GERD by focusing on the

quality of life (QOL) and evaluating reflux symptoms. Patients

with H. pylori infection were administered triple therapy for H.

pylori eradication. At 3 months and 1 year after the eradication

therapy, surveys were conducted to determine the health�related

QOL by quality of life in reflux and dyspepsia�Japanese version,

(QOLRAD�J) and the severity of GERD symptoms by Carlsson�Dent

questionnaire (CDQ). Forty patients were included in the analysis.

Although no significant changes of these scores were apparent 3

months after H. pylori eradication, the QOLRAD�J and CDQ scores

were significantly improved after 1 year. The degree of improve�

ment was even more marked in cases with initially low scores. In

conclusion, improved GERD�related QOL and reflux symptoms

were noted 1 year after H. pylori eradication therapy. In addition,

the degree of improvement was more marked in cases with

severe reflux symptoms.
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IntroductionHelicobacter pylori (H. pylori) eradication therapy has been
reported as an effective strategy in the treatment of peptic

ulcers and gastric mucosa-associated lymphoid tissue lymphoma,
in addition to the prevention of recurrence of gastric cancer after
endoscopic resection.(1,2) On the other hand, the influence of H.
pylori eradication in the management of gastroesophageal reflux
disease (GERD) is controversial. Some researchers have suggested
that H. pylori eradication leads to a more resilient GERD.(3–5)

Decreased acid secretion in patients with H. pylori infection
occurs as a result of progressive gastric mucosal atrophy.(6) Thus,
reflux symptoms were thought to be exacerbated after H. pylori
eradication therapy because of the recovery of acid secretion.
Meanwhile, other researchers have reported that H. pylori eradica-
tion does not exacerbate GERD symptoms.(7–9) Sasaki et al.(10)

reported that it was rare for reflux esophagitis that develops after
H. pylori eradication therapy to become severe or cause long-term
GERD symptoms.

Quality-of-life (QOL) is an important determinant of symptom
generation in GERD patients. The endoscopic severity of GERD is
not always correlated with heartburn severity.(11,12) Regardless
of the endoscopic findings, QOL may be greatly reduced by the

presence of strong symptoms. It has been reported that GERD-
related QOL may be worse than that of mild heart failure or
angina.(13) Laine et al.(14) reported no significant change in QOL 6
months after H. pylori eradication therapy, and concluded that
H. pylori eradication did not worsen the GERD-related QOL.
However, how the GERD-related QOL might change on long-
term follow-up has not yet been explored.

Talking medical history is one of the most useful means of
diagnosing GERD. The presence of GERD can be diagnosed only
by history taking in many cases, although endoscopy, 24 h pH
monitoring, etc., have been developed to assist in diagnosis. The
heartburn version of QOLRAD(15) (quality of life in reflux and
dyspepsia) is a self-administered questionnaire. QOLRAD was
created with an emphasis on the GERD-related QOL. QOLRAD
is a disease-specific instrument, including 25 items classified
into 5 domains: emotional distress, sleep disturbance, food/drink
problems, physical/social functioning, and vitality. The scores for
each QOLRAD domain are expressed on a scale of +1 to +7: the
lower the QOLRAD score, the more severe the effect on daily
QOL. The QOLRAD has been extensively documented in inter-
national studies in patients with heartburn for its reliability,
validity, and responsiveness, and in the assessment of GERD-
related QOL.(15,16) The Japanese version of QOLRAD (QOLRAD-J)
has demonstrated utility in the evaluation of GERD-related QOL
in Japanese patients.(17)

The Carlsson-Dent questionnaire (CDQ) is a self-administered
questionnaire designed for screening GERD.(18) CDQ contains 7
kinds of questions about regurgitation, stomach discomfort and
chest discomfort. The response to each question is chosen from
among 3 or 4 alternatives. A score ranging from −7 to +18 is
calculated by adding the individual positive and negative scores
for the items in the questionnaire: the higher the CDQ score, the
stronger the reflux symptoms. Dent et al.(19) reported that the CDQ
is useful for the diagnosis of GERD and a cut-off level of 4 points
is frequently used for a clinical diagnosis of GERD. In addition,
the Japanese version of the CDQ is useful as a diagnostic tool for
GERD in Japan.(20)

The serum pepsinogen (PG) test is sensitive for atrophic
gastritis.(21–23) Serum PG consists of 2 biochemically and immuno-
logically distinct types, pepsinogen I (PGI) and pepsinogen II
(PGII).(24) The levels of PGI and the PG I/II ratio are useful sero-
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logical markers for chronic atrophic gastritis.(25–27) Kitahara et al.(28)

reported that it is possible to detect gastric cancer by serum PG
screening, using a PGI concentration of less than 70 ng/mL and a
PG I/II ratio of less than 3.0 as the cut-off point for diagnosing
severe atrophic gastritis.

This study was designed to identify the time course of changes
in the GERD-related QOL and GERD symptoms using the
QOLRAD-J and CDQ self-administered questionnaires after H.
pylori eradication therapy.

Materials and Methods

Study design. This was a 2-center prospective cohort study.
Outpatients with H. pylori infection at Keio University Hospital
(Tokyo, Japan) and Eiju General Hospital (Tokyo, Japan) were
enrolled from September 2008 to March 2009. H. pylori infection
status was determined by the 13C urea breath test, microaerobic
bacterial cultivation, or histopathological examination of endo-
scopic biopsy specimens. All patients were given eradication
therapy for 1 week with omeprazole 20 mg b.i.d., clarithromycin
400 mg b.i.d., and amoxicillin 750 mg b.i.d. Eradication status was
validated 3 months after eradication therapy. The QOLRAD-J and
CDQ surveys were conducted and PG levels were measured
before eradication (BE) therapy, and at 3 months (3M) and 1 y
(1Y) after (Fig. 1). Using QOLRAD-J, the scores for the following
5 domains were determined: emotional distress, sleep disturbance,
food/drink problems, physical/social functioning, and vitality. The
questionnaires were mailed to the patients who did not come to the
outpatient clinic. Patients who did not receive eradication therapy,
dropped out during treatment because of side effects from the
eradication therapy, did not undergo evaluation of the effect of
eradication therapy, or showed eradication failure were excluded
from the study. The study protocol was approved by the ethics
committees of Keio University School of Medicine and Eiju
General Hospital, and written informed consent was obtained prior
to subject enrollment. The UMIN Clinical Trials Registry number
for this study is UMIN000001399 [http://www.umin.ac.jp/ctr/].
The study was performed in accordance with the principles of the
Declaration of Helsinki.

Patient background. Height, weight, body mass index
(BMI), alcohol consumption status, smoking status, presence/
absence of dyspepsia, and previous history of peptic ulcer before
eradication therapy were obtained from a review of medical
records and medical interview sheets. Alcohol consumption status
was defined as a positive/negative history of daily alcohol
consumption. Smoking status was defined as a positive/negative
history of smoking cigarettes. The presence/absence of dyspepsia
was defined as a positive/negative history of epigastralgia,
discomfort, or feeling of fullness in the epigastrium. Patients’
prescription histories of antisecretory agents (histamine type-2

receptor antagonist or proton pump inhibitor) at 1 week (1W),
3M, 6 months (6M), and 1Y after eradication therapy were also
reviewed.

Statistical analysis. The average QOLRAD-J and CDQ
scores and PG expression were compared using one-way repeated-
measures analysis of variance and the Bonferroni post-hoc test.
Associations between the clinical background factors—age, height,
weight, and BMI—and changes in the QOLRAD-J and CDQ
scores were compared using the Student’s t test, and the associa-
tions between clinical background factors—sex, the presence/
absence of dyspepsia, previous history of peptic ulcer, alcohol
consumption status, smoking status, and PG—and changes in the
QOLRAD-J and CDQ scores were compared using the chi-square
test. The correlation between changes in QOLRAD-J and CDQ
scores were evaluated by a linear regression model. Statistical
significance was defined as a p value of less than 0.05. All statis-
tical analyses were performed using PASW Statistics  (SPSS Inc.,
Chicago, IL).

Results

Patient characteristics. Fifty-seven patients were enrolled
with informed consent. From these 57, 17 patients were excluded:
3 did not receive eradication therapy, 2 dropped out halfway
owing to the appearance of side effects (nausea and hemorrhagic
colitis), 6 did not undergo evaluation of the effect of eradication
therapy, and 6 showed eradication failure (Fig. 2). Finally, data
from 40 patients (55.7 ± 11.3 years old, range 22–76 y; 21 men
and 19 women) were included. Patient characteristics are shown in
Table 1. The number and percentage of subjects for whom data
were collected was 40 (100.0%) at BE, 39 (97.5%) at 3M, and 35
(87.5%) at 1Y for estimation of the QOLRAD-J scores, and 37
(92.5%) at BE, 38 (95.0%) at 3M, and 34 (85.0%) at 1Y for the
CDQ scores.

Changes in the QOLRAD�J and CDQ scores after H. pylori
eradication therapy. Improvement in both the QOLRAD-J
and CDQ scores was observed at 1Y, although no significant
differences were noted between the levels at BE and at 3M. With
regard to the sub-domains of QOLRAD-J, significant improve-
ments were observed in emotional distress, sleep disturbance, and
food/drink problems at 1Y. On the other hand, improvement in PG
score was identified not only in 1Y but in 3M (Table 2.).

A positive history of gastric antisecretory agent prescription
during the follow-up period was identified in 32 of 40 patients.
The number of patients prescribed antisecretory agents at 1W was
9 (28.1%), at 3M was 4 (12.5%), at 6M was 3 (9.4%), and at 1Y
was 3 (9.4%). Improvement in both the QOLRAD-J and CDQ
scores was observed at 1Y, even when the 3 patients who were
taking antisecretory agents from 6M to 1Y were excluded from the
analysis.

Fig. 1. Study design. All patients were given H. pylori eradication therapy (omeprazole 20 mg b.i.d., clarithromycin 400 mg b.i.d., and amoxicillin
750 mg b.i.d.) for 1 week, and eradication status was validated 3 months later. The QOLRAD�J questionnaire survey, the CDQ questionnaire surveys,
and serum pepsinogen test were performed before, and at 3 months and 1 year after eradication therapy.
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The proportions of patients in which no worsening of the
QOLRAD-J scores was observed were 82.1% (32 of 39 patients)
at 3M and 85.7% (30 of 35 patients) at 1Y, whereas those in which
no worsening of the CDQ scores was observed were 73.0% (27 of
37 patients) at 3M and 88.2% (30 of 34 patients) at 1Y. In
addition, worsening of the QOLRAD-J and CDQ scores was
observed in 18.0% (7 of 39 patients) and 27.0% (10 of 37 patients)
of the patients, respectively, at 3M, although score improvement
was observed in 57.1% (4 of 7 patients) and 80.0% (8 of 10 patients)
of the patients, respectively, at 1Y (Table 3).

Changes from the initial scores. Fig. 3A shows the changes
in the QOLRAD-J score and Fig. 3B shows the changes in the
CDQ score relative to the initial score. The CDQ scores were
divided into groups with initial scores of <4 and ≥4, which repre-
sents the clinical cutoff. QOLRAD-J does not have a cut-off level
because of digitizing of the QOL, whereas CDQ was developed
for screening GERD. In this study, the average QOLRAD-J score
at BE was 6.51 ± 0.15. Therefore, for the QOLRAD-J score, we
set a cut-off level of 6 points for descriptive purposes to analyze
the group with lower QOL scores. In this study, 7 of the 40
patients had QOLRAD-J scores <6 points at BE and 17 of 37
patients had CDQ scores ≥4 points at BE. In the group of patients
(n = 7) with QOLRAD-J scores of <6, 5 patients showed improve-
ment, while 2 became worse at 3M. However, at 1Y, all 7 patients
showed significant improvement. In addition, the group with
QOLRAD-J scores ≥6 hovered around the same high scores
throughout the study period. Meanwhile, the group of patients
with CDQ scores <4 points at BE showed significant improvement
even at 3M. In particular, 29.4% (5 of 17 patients) of the patients
with scores <4 became completely asymptomatic within 3M. On
the other hand, among the patients in whom the CDQ scores were
<4 at BE, the scores became worse at 3M, even though the average
score was better than 4 at that time. However, no significant
changes were noted between BE and 1Y.

Correlations between the QOLRAD�J and CDQ scores.
Fig. 4A shows the correlations between the changes in QOLRAD-

Table 1. Characteristics of subjects (n = 40)

Sex, No.

Male (%) 21 (52.5)

Female (%) 19 (47.5)

Age, years

Mean ± SD (range) 55.7 ± 11.3 (22–76)

Body Height, cm

Mean ± SD (range) 163.9 ± 10.3 (150.0–184.0)

Body Weight, kg

Mean ± SD (range) 58.7 ± 12.6 (41.0–110.0)

Body Mass Index, %

Mean ± SD (range) 21.9 ± 3.3 (17.1–32.5)

Dyspepsia, No.

Presence (%) 19 (47.5)

Absence (%) 13 (32.5)

Unknown (%) 8 (20.0)

Peptic ulcer, No.

Presence (%) 15 (37.5)

Absence (%) 18 (45.0)

Unknown (%) 7 (17.5)

Alcohol Habit, No.

Everyday (%) 13 (32.5)

Social drinker or nothing (%) 22 (55.0)

Unknown (%) 5 (12.5)

Smoking Habit, No.

Presence (%) 6 (15.0)

Absence (%) 29 (72.5)

Unknown (%) 5 (12.5)

Fig. 2. Exclusion criteria. Fifty�seven outpatients with H. pylori infection were enrolled after obtaining their written informed consent. Patients
who did not receive the eradication therapy, dropped out halfway due to side effects, did not undergo evaluation of the effect of the eradication
therapy, or showed eradication failure were excluded from the study.
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J and CDQ scores at BE and 3M, and Fig. 4B shows the correla-
tions between 3M and 1Y. Significant correlations were identified
between the scores at 3M and 1Y, although no such correlation
was identified between the scores at BE and 3M.

Association between clinical background factors and the
QOLRAD�J and CDQ scores. Table 4 shows the association
between clinical background factors and changes in the
QOLRAD-J and CDQ scores. In order to identify the difference
between the groups in which the scores worsened or did not
worsen, the associations with clinical background factors were
analyzed; however, no significant correlation was identified.
When the association between clinical background factors and the
baseline QOLRAD-J and CDQ scores were analyzed, no signifi-
cant correlations were identified.

Changes of CDQ scores in initial positive/negative PG test
group. In addition, we evaluated the degree of atrophic gastritis
by performing the PG test at BE. The number and percentage of
subjects for whom data were collected at BE was 31 of 40
(77.5%). Eight patients were positive for the PG test (PGI >70 and
PG I/II ratio <3), and 23 were negative. Changes of CDQ scores in
positive/negative PG test groups were shown in Fig. 5. The CDQ
score varied from 2.88 ± 1.55 to 3.25 ± 1.76 (from BE to 1Y) in
the positive-PG test group. On the other hand, the CDQ score
varied from 4.65 ± 0.85 to 3.40 ± 0.95 (from BE to 1Y) in the
negative-PG test group. Therefore, CDQ score tended to improve
in the negative-PG test group than in the positive-PG test group
(p = 0.065). No significant differences were observed in the
QOLRAD-J score.

Table 2. Alteration of QOLRAD�J and CDQ score after H. pylori eradication therapy

Each value represents the mean ± SE. BE: before the eradication therapy, 3M: 3 months after the eradication
therapy, 1Y: 1 year after the eradication therapy. †one�way repeated�measures analysis of variance and the
Bonferroni post�hoc test compared to BE. *p<0.05, **p<0.01.

BE 3M† 1Y†

QOLRAD�J score

Overall average 6.51 ± 0.15 6.71 ± 0.12 6.85 ± 0.06*

Emotional distress 6.55 ± 0.13 6.75 ± 0.10 6.86 ± 0.06*

Sleep disturbance 6.57 ± 0.16 6.78 ± 0.12 6.91 ± 0.05*

Food/Drink problems 6.29 ± 0.20 6.54 ± 0.17 6.77 ± 0.08*

Physical/Social functioning 6.72 ± 0.13 6.87 ± 0.66 6.97 ± 0.03

Vitality 6.58 ± 0.15 6.59 ± 0.16 6.72 ± 0.11

CDQ score 4.00 ± 0.69 4.43 ± 0.68 3.03 ± 0.72*

Serum pepsinogen level

Pepsinogen I (ng/ml) 100.97 ± 22.91 51.94 ± 12.99* 48.54 ± 3.62*

Pepsinogen II (ng/ml) 32.97 ± 5.85 8.80 ± 1.70** 8.72 ± 0.44**

Pepsinogen I/II ratio 2.94 ± 0.36 5.55 ± 0.45** 5.60 ± 0.38**

Table 3. The proportions of change in patients’ scores

Values are n (%). BE: before the eradication therapy, 3M: 3 months
after the eradication therapy, 1Y: 1 year after the eradication therapy.

BE�3M BE�1Y

QOLRAD�J score

Improvement 13/39 (33.3%) 13/35 (37.1%)

No change 19/39 (48.7%) 17/35 (48.6%)

Aggravation 7/39 (18.0%) 5/35 (14.3%)

CDQ score

Improvement 13/37 (35.1%) 16/34 (47.1%)

No change 14/37 (37.8%) 14/34 (41.2%)

Aggravation 10/37 (27.0%) 4/34 (11.8%)

Fig. 3. Changes in QOLRAD�J and CDQ scores with low or high initial
scores. The solid lines represent the low�score group and the dashed
lines the high�score group. Changes in the QOLRAD�J score according to
the initial score dichotomized at a cut�off of 6 [≥6 (n = 33); <6 (n = 7)]
(A). Changes in the CDQ score according to initial score dichotomized at
a cut�off of 4 [≥4 (n = 17); <4 (n = 20)] (B). *p<0.05 compared to BE
using one�way repeated�measures analysis of variance and the Bonferroni
post�hoc test.
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Discussion

This study showed significant improvement in both the
QOLRAD-J and CDQ scores at 1Y after H. pylori eradication
therapy, even though no significant changes were observed at 3M
after therapy. In a previous study, no significant change in QOL
was identified at 6M after H. pylori eradication therapy.(14)

However, our data showed improvement in the GERD-related
QOL at 1Y after H. pylori eradication therapy, the period of
follow-up being longer in this than in the previous report. On the
other hand, no change in the GERD-related QOL was observed at
3M after H. pylori eradication therapy.

The degree of improvement was even more marked in cases
with low initial scores. On the other hand, in patients with high
initial scores, the scores remained high even after eradication
therapy. On the basis of these results, we conclude that H. pylori
eradication therapy may be more effective in patients with severe
reflux symptoms or low QOL scores. Furthermore, strong reflux
symptoms or reduction in the QOL may not occur after H. pylori
eradication therapy.

Fig. 4. Correlations between the changes in the QOLRAD�J and CDQ scores. The changes in the QOLRAD�J score are plotted on the y axis, and
those in the CDQ score are plotted on the x axis. Correlation between the changes in the 2 scores from BE to 3M. (A) Correlation between the
changes in the 2 scores from 3M to 1Y. (B) Significant correlation was identified between the changes in QOLRAD�J and CDQ scores from BE to 3M;
however, no such significant correlation was identified from 3M to 1Y.

Table 4. Association between clinical background factors and change of QOLRAD�J and CDQ score

BE: before the eradication therapy, 3M: 3 months after the eradication therapy, 1Y: 1 year after the eradication
therapy. 1)chi�square test, 2)Student’s t test.

Clinical background factor

p value

QOLRAD�J score CDQ score

BE�3M BE�1Y BE�3M BE�1Y

Sex1) 0.671 0.682 0.863 0.052

Age2) 0.342 0.424 0.435 0.859

Body height2) 0.873 0.914 0.729 0.419

Body weight2) 0.511 0.501 0.872 0.814

Body Mass Index2) 0.748 0.551 0.693 0.223

Dyspepsia1) 0.132 0.971 0.976 0.606

Peptic ulcer1) 0.732 0.286 0.400 0.128

Alcohol habit1) 0.192 0.686 0.491 0.901

Smoking habit1) 0.218 0.424 0.882 0.464

Fig. 5. Changes in CDQ scores with initial PG positive/negative test
group. The solid lines represent the PG positive test group (n = 8) and
the dashed lines the PG negative test group (n = 23). CDQ score tended
to improve in the PG�negative test group than in the PG�positive test
group (p = 0.065).
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Antisecretory agents, such as histamine type-2 receptor antago-
nist or proton pump inhibitor, are thought to primarily protect
gastric mucosa by inhibiting gastric acid secretion.(29) Therefore,
the effect of antisecretory agents should be considered as a
confounding factor, because antisecretory agents might improve
the QOL and/or the symptoms of reflux. Yoshida et al.(30) reported
that omeprazole improved symptoms and QOL in patients with
reflux esophagitis. In this study, significant improvement in the
QOLRAD-J and CDQ scores were noted at 1Y, even among
patients who did not take antisecretory agents from 6M to 1Y.
Furthermore, the number of patients who were prescribed anti-
secretory agents at their own request decreased in a time-
dependent fashion after the eradication therapy. This result also
suggests that the symptoms of reflux and GERD-related QOL
improved gradually after H. pylori eradication therapy.

This study also showed that the changes in the QOLRAD-J and
CDQ scores were not correlated during the period from 3M to 1Y,
whereas a significant correlation was identified during the period
from BE to 3M. This result suggests that exacerbation of symp-
toms might not always imply decreased QOL after 3M. GERD-
related QOL might improve following recovery from H. pylori
infection, even if the reflux symptoms worsen after 3M. The
announcement of eradication success at 3M might possibly
influence the improvement in the QOL.

In this study, no significant correlation was identified between
clinical background factors and the QOLRAD-J and CDQ scores.
Hunt et al.(31) reported that there was no association between H.
pylori eradication and the risk of GERD in a population of
dyspeptic patients, while a 2-fold higher risk of erosive GERD
was observed in patients with peptic ulcer disease. No significant
association was identified between dyspepsia and the development
of reflux symptoms or GERD-related QOL in our study as well;
however, no association between the presence of peptic ulcer
disease and the risk of developing reflux symptoms or GERD-
related QOL was observed, although our study population included
15 patients with a previous history of peptic ulcer and 18 patients
without a history of peptic ulcer. Patients with peptic ulcer might
develop erosive GERD following H. pylori eradication therapy;
however, the GERD-related QOL and severity of reflux symptoms

may remain unchanged.
Our data show that the CDQ score tended to improve in the

negative-PG group than in the positive-PG group. This means
that milder atrophic gastritis may indicate improval of reflux
symptoms by H. pylori eradication therapy. Atrophic gastritis
spreads from an antral-predominant phenotype to a pangastritis
phenotype as it progresses. Because of H. pylori eradication
therapy, recovery of acid secretion may strongly affect reflux
symptoms in patients with severe atrophic gastritis.

The limitation of this study is that we could not analyze the
groups with H. pylori eradication failure. There were only 6 patients
with eradication failure in our study. We performed a second
eradication as soon as eradication failure was identified. Therefore,
we did not follow the eradication failure group.

In summary, improvement in GERD-related QOL and reflux
symptoms was observed at 1Y after H. pylori eradication therapy.
While some patients showed worsening of GERD-related QOL
and reflux symptoms 3M after eradication therapy, all patients
showed improvement at 1Y. In addition, the degree of improve-
ment was even more pronounced in cases with severe symptoms.
Thus, H. pylori eradication therapy may be a valid therapeutic
option for improving the GERD-related QOL and reflux symptoms.
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