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Abstract
Background and Aim: Helicobacter pylori eradication therapy effectively improves
the abdominal symptoms and bowel habits of patients. Patients in whom dyspepsia is
under control by 6 to 12 months after successful H. pylori eradication are defined as
having H. pylori-associated dyspepsia, and patients with dyspepsia that is refractory
to successful eradication are defined as having functional dyspepsia. Here, we aimed
to investigate the association between H. pylori eradication and improvement of
dyspepsia in the short and long term after eradication therapy.
Methods: Dyspeptic symptoms before treatment and at 2 and 12 months after eradica-
tion were evaluated using the Gastrointestinal Symptom Rating Scale (GSRS) in
282 H. pylori-positive Japanese patients who underwent eradication therapy.
Results: Of the Japanese H. pylori-positive patients, 48.2% (136/282) had upper abdomi-
nal symptoms. Eradication improved dyspepsia in 34.5% (47/136) of the patients at
2 months post eradication, which continued to be under control up to 12 months. A sig-
nificant decrease at 2 and 12 months after eradication, compared with before eradication,
was observed in total GSRS (from 25.7 � 10.4 [before eradication, n = 249] to
23.3 � 7.2 [after 2 months, n = 249] and 24.8 � 7.8 [after 12 months, n = 81];
P = 0.014 and 0.321, respectively), gastric pain score (from 4.1 � 1.9 to 3.7 � 1.3 and
3.7 � 1.2; P = 0.025 and 0.047), and constipation score (from 5.9 � 3.1 to 5.2 � 2.3
and 5.9 � 3.0; P < 0.021 and 0.862).
Conclusion: H. pylori-positive dyspepsia patients should be recommended to undergo
H. pylori eradication to alleviate dyspepsia-associated symptoms.
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Introduction
Recently, international guidelines have strongly recommended the
eradication of Helicobacter pylori from H. pylori-positive patients
irrespective of whether they have dyspeptic symptoms.1,2 As a
result of increased opportunities to undergo eradication therapy and
improvements in sanitation, H. pylori infection rates and gastric can-
cer incidence rates around the world are gradually decreasing.3–5

Functional dyspepsia (FD) is defined by the Rome IV criteria
as a group of functional gastrointestinal disorders, including irritable
bowel syndrome (IBS).6 FD is thought to occur in 10–30% of gen-
eral population, and is gradually increasing in developed countries.7

H. pylori is known to often cause abdominal symptoms associated
with chronic mucosal inflammation and injury, whereas it is unclear
whether such symptoms in patients infected with H. pylori are cau-
sed by the infection or FD. Therefore, whether H. pylori-associated
dyspepsia should be categorized as FD has long been debated.8,9

The Kyoto Global Consensus report concluded that gastritis in
H. pylori-infected patients with dyspepsia should be categorized as
H. pylori-associated dyspepsia, separate from FD, if dyspeptic
symptoms can be eliminated or controlled by 6–12 months after
eradication.10 The recent guidelines for FD strongly recommend the
eradication as the first-line treatment for H. pylori-positive individ-
uals with dyspeptic symptoms.10–12 Because infection rates and
strains differ between East Asian and Western countries, improve-
ment of dyspepsia after eradication and the rate of H. pylori-
associated dyspepsia are considered to differ among different geo-
graphic populations. Therefore, it is important to investigate the
prevalence and characteristics of H. pylori-associated dyspepsia in
Japan, which has a high infection rate, where patients are often
infected with highly virulent H. pylori strains.

Because FD decreases the quality of life of an individual,
it is important to clarify whether the merits of eradication simply
lie in its ability to prevent gastric cancer and peptic ulcers, or
whether they also extend to the long-term improvement of
abdominal symptoms. Accordingly, the aims were as follows:
(i) to determine the prevalence of H. pylori-associated dyspepsia
and FD in H. pylori-positive Japanese patients; (ii) to evaluate
the association between the outcomes of eradication and
improvement of dyspeptic symptoms; and (iii) to investigate the

risk of dyspeptic symptoms that are refractory to eradication,
which are considered to be FD.

Methods

Patients and Study Design. A total of 282 H. pylori-
positive patients who underwent eradication therapy between
August 2015 and January 2020 were enrolled. Inclusion criteria
were H. pylori-positive patients in whom severity of gastritis was
determined by esophagogastroduodenoscopy (EGD), and who were
evaluated using the Gastrointestinal Symptom Rating Scale
(GSRS),13,14 and then underwent eradication of H. pylori infection.
Because this study was conducted using a retrospective design, writ-
ten informed consent was not obtained from each enrolled patient.

At enrolment, all patients were subjected to an evaluation
of their H. pylori-associated disease by EGD. Also, they com-
pleted the GSRS questionnaire to assess their abdominal symp-
toms. The severity of their symptoms was also evaluated at 2 and
12 months after eradication therapy. As study 1 (short-term study;
2 months post eradication), the improvement of dyspepsia after
eradication was compared between patients in whom eradication
was successful and those in whom it was unsuccessful. In addi-
tion, as study 2 (long-term study; 12 months post eradication), the
time course of dyspepsia improvement after eradication in success-
ful patients alone was analyzed.

Assessment of H. pylori infection and eradication
therapy. H. pylori infection was diagnosed in all patients using
the rapid urease test (Helicocheck; Institute of Immunology, Co.,
Ltd., Tochigi, Japan), the 13C-urea breath test (Otsuka Pharma-
ceutical Co., Ltd., using a cut-off of 2.5‰), and a culture test.
Patients were diagnosed as currently being infected if at least one
of the three tests was positive.

Patients underwent eradication with vonoprazan (20 mg)
twice daily (bid), and a combination of two antibiotics, namely
clarithromycin (200 mg bid) and amoxicillin (750 mg bid) as the
first-line treatment, metronidazole (250 mg bid) and amoxicillin
(750 mg bid) as the second-line treatment, and sitafloxacin
(100 mg bid) and amoxicillin (500 mg) four times daily (qid) as

Table 1 Baseline characteristics of the patients

Total
(n = 282)

Successful
eradication (n = 249)

Unsuccessful
eradication (n = 33) P-value

Age (years, mean � SD) 62.8 � 12.4 62.6 � 12.4 62.8 � 12.9 0.929
Sex, male 146 (52.0%) 126 (50.8%) 20 (60.9%) 0.290
BMI (mean � SD) 22.6 � 3.6 22.6 � 3.5 22.9 � 4.3 0.655
Smoking history 109 (38.7%) 99 (39.8%) 10 (30.3%) 0.295
Alcohol consumption 149 (52.8%) 133 (53.4%) 16 (48.5%) 0.594
Kimura–Takemoto classification, C1/C2/C3/O1/O2/O3 3/19/20/85/79/66 3/18/18/74/72/58 0/1/2/11/7/8 0.872
Kyoto classification of gastritis, total score 4.5 � 1.3 4.7 � 1.3 4.9 � 1.1 0.105
Atrophy score, 0/1/2 3/40/231 3/27/204 0/3/27 0.611
Intestinal metaplasia score, 0/1/2 102/116/56 94/100/50 8/16/6 0.373

Number of eradications, 1/2/3/4/5 199/46/33/3/1 172/43/30/3/1 27/3/3/0/0 0.625
Presence of epigastric symptoms before eradication 136 (48.2%) 114 (45.8%) 22 (66.7%) 0.024

Presence of epigastric symptoms is defined as a score >3 for one or more of the seven questions, including epigastric pain, hunger pain, nausea,
borborygmus, satiety, eructation, and increased flatus.
BMI, body mass index.
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the third-, fourth-, and fifth-line treatments, all for 7 days. At
6–8 weeks post treatment, outcome was evaluated using the
13C-urea breath test.

Endoscopy and evaluation of gastritis severity. All
H. pylori-positive patients underwent EGD for the evaluation of
gastritis severity, including atrophy and intestinal metaplasia,
which were scored using the Kimura–Takemoto gastric atrophy
6-grade classification15 and the Kyoto classification.16,17

Questionnaires. Patients were administered the GSRS ques-
tionnaire before treatment and at 2 and 12 months after treatment.
The severity of the patients’ symptoms, including abdominal pain
score, reflux score, diarrhea score, constipation score, and post-
prandial complaints score, were evaluated based on the GSRS
questionnaire. Patients were considered to have dyspepsia if they
scored 3 points or more in at least one question of pain or indi-
gestion, irrespective of the eradication status.

Most of the subjects in this study were patients being
treated at the outpatient service of an expert gastroenterologist
(MS), who is a H. pylori infection specialist certified by the
Japanese Society for Helicobacter Research. This expert gastro-
enterologist routinely performs H. pylori eradications, and evalu-
ates patients using the GSRS questionnaire at every visit. GSRS
questionnaires were directly administered by the doctor who
examined the patient (MS).

Data analysis. Patient data, including age and body mass
index (BMI), and scores of the Kyoto classification and the ques-
tionnaires are shown as the mean � SD. The eradication rate was
evaluated by intention-to-treat (ITT) analysis, and was calculated
with 95% confidence intervals (CIs). Statistically significant
differences in category data were determined by the χ2 test. The
t-test was used to compare GSRS and gastritis scores between
patients with successful and unsuccessful eradication. Repeated-
measures analysis of variance followed by the Scheffé multiple
comparison test was used to compare GSRS scores before and
after treatment. A P-value <0.05 was considered to indicate a
statistically significant difference between the two groups, and all
P-values were two-sided. Calculations were conducted using
STATA version 17 software (StataCorp, College Station, TX,
USA). Patients enrolled in this study overlapped with those of
previous studies investigating the association between eradication
and gastrointestinal diseases.18–20

Results

Characteristics of patients who underwent
H. pylori eradication therapy. We analyzed a total of
282 patients. Eradication was successful in 249 patients (ITT
analysis, 88.3%; 95% CI: 83.9–91.8%), and unsuccessful in
33 patients (Table 1). There were no significant differences
between patients in the successful and unsuccessful eradication
groups with regard to baseline characteristics.

Of the 282 patients, 136 patients had epigastric symptoms
at baseline, including 62 with epigastric pain syndrome and
118 with postprandial distress syndrome (including 44 with both).
Gastroesophageal reflux disease (GERD) is defined as having
heartburn or acid regurgitation; IBS with constipation (IBS-C) as
having constipation, hard stools, and a feeling of incomplete evac-
uation; and IBS with diarrhea (IBS-D) as having diarrhea, feeling
the urgent need for defecation, and loose stools, using the GSRS
questionnaire. The numbers of patients with GERD, IBS-C,
IBS-D, and IBS-M were 49, 58, 35, and 20, respectively. FD and
GERD overlapped in 37 patients, and FD and IBS overlapped in
51 patients.

Table 2 Gastrointestinal Symptom Rating Scale (GSRS) of the
patients at 2 months post Helicobacter pylori eradication therapy

Before
eradication
(n = 282)

After
eradication
(n = 282) P-value

Total GSRS (mean � SD) 25.8 � 9.9 23.7 � 7.6 <0.001
Reflux score 2.9 � 1.6 2.7 � 1.3 0.016
Gastric pain score 4.4 � 2.2 3.9 � 1.6 <0.001
Indigestion score 6.3 � 2.7 6.1 � 2.4 0.258
Diarrhea score 5.0 � 3.0 4.6 � 2.5 0.027
Constipation score 5.7 � 3.2 5.1 � 2.6 <0.001

Table 3 Gastrointestinal Symptom Rating Scale (GSRS) at 2 months post Helicobacter pylori eradication therapy between eradication-successful
patients and eradication-unsuccessful patients

Eradication outcome Before eradication After eradication P-value

Total GSRS Successful (n = 249) 25.5 � 10.0 23.6 � 7.7 <0.001
Unsuccessful (n = 33) 27.6 � 8.9 24.5 � 6.7 0.033

Reflux score Successful (n = 249) 2.9 � 1.6 2.7 � 1.3 0.011
Unsuccessful (n = 33) 2.8 � 1.4 2.8 � 1.3 0.914

Gastric pain score Successful (n = 249) 4.4 � 2.2 3.8 � 1.5 <0.001
Unsuccessful (n = 33) 4.8 � 2.4 4.3 � 2.2 0.280

Indigestion score Successful (n = 249) 6.2 � 2.8 6.1 � 2.5 0.444
Unsuccessful (n = 33) 6.6 � 1.9 6.1 � 1.8 0.149

Diarrhea score Successful (n = 249) 4.9 � 3.1 4.6 � 2.5 0.058
Unsuccessful (n = 33) 5.3 � 2.6 4.6 � 2.6 0.238

Constipation score Successful (n = 249) 5.7 � 3.1 5.1 � 2.6 <0.001
Unsuccessful (n = 33) 6.3 � 3.9 5.3 � 2.6 0.150
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Epigastric symptoms at the time of eradication were sig-
nificantly higher in the eradication-unsuccessful group than in
the successful group (66.7% vs 45.8%, P = 0.024) (Table 1).

Changes in GSRS scores at 2 months post
H. pylori eradication therapy. In all patients, a significant
decrease from baseline to 2 months post eradication was
observed in total GSRS, reflux score, gastric pain score, diarrhea
score, and constipation score (Table 2).

In the eradication-successful group, a significant improve-
ment from baseline to 2 months post eradication was also
observed in total GSRS (from 25.5 � 10.0 to 23.6 � 7.7,
P <0.001), reflux score (from 2.9 � 1.6 to 2.7 � 1.3, P = 0.011),
gastric pain score (from 4.4 � 2.2 to 3.8 � 1.5, P <0.001), and
constipation score (from 5.7 � 3.1 to 5.1 � 2.6, P <0.001)
(Table 3). In the eradication-unsuccessful group, however,
there were no significant differences between before and after
eradication.
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Figure 1 Changes in Gastrointestinal Symptom Rating Scale (GSRS) scores up to 12 months after Helicobacter pylori eradication in the successful-
eradication group. Patients in the successful-eradication group for whom GSRS scores were calculated after 12 months demonstrated a significant
decrease in gastric pain score between before eradication and 12 months post eradication. On the other hand, despite a significant decrease from
before eradication to 2 months after eradication, there were no significant differences in total GSRS score and constipation score at 12 months com-
pared with before eradication. ( ), Before eradication; ( ), 2 months after eradication; ( ), 12 months after eradication.
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Long-term changes in GSRS scores in the
eradication-successful group. Of 282 patients in whom
the infection was successfully eradicated, 80 patients (28%)
responded to the GSRS questionnaire at 12 months after the
eradication. When we evaluated the changes of symptoms in
these 80 patients, gastric pain score was significantly decreased
up to 12 months compared with baseline (Fig. 1). However,
although the short-term survey at 2 months showed significant
improvements, there was no significant difference in total GSRS
score, diarrhea score, and constipation score between before
eradication and 12 months after eradication (Fig. 1).

Changes in GSRS scores by H. pylori eradication
in patients with epigastric symptoms at baseline.
Of the 282 patients, 136 patients (48.2%) had epigastric symptoms
(score >3 for one or more of the seven questions) at baseline.
Among them, 47 patients (34.5%) experienced improvements of
their symptoms 2 months after eradication. When we compared
changes in GSRS scores at 2 months between patients with symp-
toms at baseline and those without, patients with epigastric symp-
toms at baseline showed a significant improvement from baseline
to 2 months post eradication in total GSRS score, reflux score,
gastric pain score, indigestion score, diarrhea score, and constipa-
tion score (Table 4). On the other hand, in patients without symp-
toms at baseline, there was no significant difference in any of the
scores between before and 2 months post eradication, except for
an improvement in the indigestion score.

Long-term changes in GSRS scores in patients
with epigastric symptoms at baseline. Of the
136 patients with epigastric symptoms at baseline, 36 patients
(26.5%) responded to the GSRS questionnaire at 12 months after
eradication. In these patients, the total GSRS score and gastric
pain score were significantly decreased up to 12 months com-
pared with baseline (Fig. 2).

Discussion
H. pylori-associated gastritis often causes dyspepsia and abdomi-
nal pain. Therefore, eradication therapy is recommended for
H. pylori-positive patients as a first-line treatment.11 In this
study, we found that 48.2% of Japanese H. pylori-positive
patients had abdominal symptoms: 22.0% of patients experienced
gastric pain of score 3 or greater, and 41.8% of patients experi-
enced indigestion of score 3 or greater on the GSRS question-
naire. H. pylori eradication improved dyspepsia-associated
symptoms in 34.5% of patients at 2 months post eradication,
and was controlled through to 12 months in most patients with
symptoms before treatment, and who responded to treatment at
2 months. This study showed that among H. pylori-positive dys-
pepsia patients, 34.5% were considered to have H. pylori-
associated dyspepsia. Therefore, H. pylori-positive patients with
dyspeptic symptoms should undergo eradication to alleviate dys-
peptic symptoms, as stated in the Kyoto Global Consensus report
and the Clinical Guidelines for Functional Dyspepsia in Korea
and Japan.10–12,21

Association between H. pylori infection and
dyspepsia. The Korean clinical guidelines state that eradica-
tion is a reasonable treatment for H. pylori-positive dyspepsia
patients because eradication can provide the long-term relief of
symptoms (recommendation: weak; quality of evidence: high).21

The British guidelines also recommend that dyspepsia patients be
offered noninvasive testing for H. pylori (“test and treat”), and if
infected with H. pylori, given eradication treatment (recommenda-
tion: strong; quality of evidence: high), and that H. pylori-naïve
patients and eradicated patients be offered empirical acid suppres-
sion therapy (strong and high).12 Although the therapeutic efficacy
of eradication in patients with functional dyspepsia or H. pylori-
associated dyspepsia is sometimes difficult to evaluate due to the
possibility of placebo effects,22 it is generally estimated that
approximately 5–10% of dyspepsia is attributable to H. pylori
infection around the world.23,24 In 17 randomized control trials,

Table 4 Gastrointestinal Symptom Rating Scale (GSRS) scores before and after Helicobacter pylori eradication between patients with and without
epigastric symptoms at baseline

n = 282 Epigastric symptoms Before eradication After eradication† P-value

Total GSRS + (n = 136) 31.3 � 10.8* 26.2 � 7.6* <0.001
� (n = 146) 20.6 � 4.8 21.4 � 6.8 0.142

Reflux score + (n = 136) 3.4 � 1.9* 3.0 � 1.5* 0.002
� (n = 146) 2.5 � 1.0 2.5 � 1.0 0.828

Gastric pain score + (n = 136) 5.5 � 2.7* 4.1 � 1.7 <0.001
� (n = 146) 3.4 � 0.8 3.6 � 1.4 0.107

Indigestion score + (n = 136) 8.1 � 2.9* 7.1 � 2.6* <0.001
� (n = 146) 4.6 � 0.9 5.2 � 1.9 <0.001

Diarrhea score + (n = 136) 5.9 � 3.5* 4.9 � 2.4* 0.002
� (n = 146) 4.1 � 2.1 4.2 � 2.5 0.594

Constipation score + (n = 136) 6.8 � 3.6* 5.7 � 2.7 <0.001
� (n = 146) 4.8 � 2.4 4.7 � 2.5 0.523

†Among 136 patients who had epigastric symptoms at baseline, 114 patients were successfully eradicated and 22 patients failed. Among 146
patients who had no symptoms at baseline, 135 patients ware successfully eradicated, and 11 patients failed.
*P <0.05 versus patients without epigastric symptoms (score >3 for one or more of the seven questions, including epigastric pain, hunger pain, nau-
sea, borborygmus, satiety, eructation, and increased flatus) at baseline.
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the relative risk of reduction of dyspepsia after eradication in
H. pylori-positive dyspepsia patients was 10.0% (95% CI:
6.0–14.0%), and the number needed to treat to cure one patient

with functional dyspepsia was 14.24 Another meta-analysis of
studies of non-Asian populations showed that eradication induced
a statistically significant improvement of dyspeptic symptoms
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Figure 2 Changes in Gastrointestinal Symptom Rating Scale (GSRS) scores up to 12 months after successful Helicobacter pylori eradication in the
patients with epigastric symptoms before eradication therapy. In patients who had epigastric symptoms at baseline (n = 136) and who responded
to the GSRS questionnaire at 12 months after H. pylori eradication (n = 37), total GSRS score, gastric pain score, and indigestion score significantly
decreased between before eradication and at 12 months post eradication. Other scores showed a significant improvement in the short term but
there was no significant difference in scores 12 months after the eradication. Among the 136 patients who had epigastric symptoms at baseline,
114 patients ware successfully eradicated and 22 patients were unsuccessful. In 2 months after eradication, 114 patients with successful eradica-
tion and 22 with failed eradication were included. All 37 patients who answered the GSRS questionnaire at 12 months after H. pylori eradication
were successfully eradicated of the infection. ( ), Before eradication; ( ), 2 months after eradication; ( ), 12 months after eradication.
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(relative risk: 1.22).21 Therefore, in Western countries in which
infection rates are low, the contribution of H. pylori to dyspepsia
symptoms may be significant but small. On the other hand, Tsuda
et al.25 reported that half of H. pylori-positive dyspeptic patients
could be classified as having H. pylori-associated dyspepsia and
that two-thirds of the patients could be classified as having
H. pylori-associated dyspepsia or FD at the questionnaire evalua-
tion 1 month after eradication. In the present study, 34.5% of
H. pylori-positives with dyspeptic symptoms showed an improve-
ment in their symptoms after eradication. The cost effectiveness of
eradication, adverse effects, reinfection rates, and increase in resis-
tant bacteria are expected to be higher in areas with a high preva-
lence of infection, including Asian countries, compared to areas
with a low prevalence, such as Western countries. Therefore, the
rate of improvement of dyspepsia after eradication and the preva-
lence of H. pylori-associated dyspepsia may differ among different
geographic populations. Eradication is known to be more effective
for H. pylori-associated dyspepsia patients in Asian countries,
which have higher infection rates.25,26

Although the cause of this discrepancy in efficacy of
eradication between Western and East-Asian countries is unclear,
differences in infection rates and H. pylori strain types may be
possible causes. In fact, virulence factors of H. pylori play
important roles in the development of gastric mucosal injuries
and inflammation associated with gastritis, peptic ulcers, atrophy,
intestinal metaplasia, and malignancy.27,28 More than 90–95% of
strains isolated in East-Asian countries carry the cag pathogenic-
ity island, which has a high virulency,29,30 and 40% of strains
isolated in Western countries are cagA-negative.29,30 To confirm
this hypothesis, further studies will be necessary to investigate
whether the prevalence of H. pylori-associated dyspepsia
between these regions is a result of the different strains with dif-
ferent virulence factors.

Association between H. pylori infection and gut
microbiota. Alterations in gastrointestinal motility, visceral
hypersensitivity, permeability, and low-level immune activation
in the stomach and duodenum may play a role in FD via their
association with the gut microbiota.31,32 Shanahan et al.31

reported that differences in the relative abundance of the phyla
Firmicutes and Bacteroidota showed an inverse association
between Streptococcus and Prevotella, which in addition to
Fusobacterium could also be linked with FD symptom burden,
and that the relative abundance of Veillonella spp. was also
inversely associated with gastric emptying. On the other hand, in
H. pylori-positive patients, irrespective of FD, the dominant
bacterial phyla are Firmicutes, Bacteroidetes, and Actinobacteria,
which account for 97.7% of the total gut bacteria,33 suggesting
that H. pylori is a major factor in gastric microbial dysbiosis.
Therefore, although the profile of gastrointestinal microbiota is
expected to differ between patients with H. pylori-negative FD
and H. pylori-associated dyspepsia, it is unclear whether the gut
microbiota in patients with FD are associated with those in
patients with H. pylori-associated dyspepsia.

H. pylori eradication affects gut microbiota in the long
term,34,35 and can lead to the restoration of gastric microbiota to
a status similar to that in H. pylori-negatives.36 In the present
study, eradication improved abdominal symptoms during the
subsequent 12 months in dyspepsia patients, which was similar

to previous observations of improved bowel habits in patients
after eradication.18,19 This observation may suggest that changes
of gastric microbiota may contribute to improvements of
H. pylori-associated dyspepsia. However, it is unclear whether
the improvement of dyspeptic symptoms in patients with
H. pylori-associated dyspepsia is a result of “restoration from
H. pylori virulency” or “recovery from dysbiosis.”

Association between improvement of epigastric
symptoms and constipation. Eradication treatment
improved both upper abdominal symptoms and constipation in
patients of the eradication-successful group. Of the 98 patients
whose gastric pain score improved after eradication, surpris-
ingly, about 60% also experienced improvements in constipa-
tion. The pathogenesis of functional gastrointestinal diseases
is thought to involve multiple factors in a complex manner,
and symptoms overlap and transitions may occur in these dis-
eases. There are reports that in patients with FD, postprandial
distress syndrome is often associated with IBS-C.37 In patients
with such functional gastrointestinal diseases, changes in the
intestinal microbiota as a result of eradication may contribute
to the symptomatic improvement of constipation.18 Therefore,
patients with such functional gastrointestinal diseases should
be analyzed cross-sectionally.

Limitations. This study has several limitations. First, this was
a single-center retrospective study with a small sample size. Sec-
ond, because this study was a single-arm retrospective study, and
not a placebo-controlled trial, it was difficult to accurately com-
pare the effects of eradication on symptoms between the groups.
Therefore, we would like to perform a prospective randomized
trial to compare the effects of eradication on the symptoms of
patients as a future study. Third, we did not analyze the gut
microbiota. Fourth, because the long-term survey was a retro-
spective study, patients who enrolled in a short-term survey had
the choice of undergoing endoscopy at a hospital 12 months after
the eradication. Therefore, this study may have selection bias.
Fifth, although food adjustments and medications, such as proton
pump inhibiters, prokinetic drugs, or other anti-secretory agents,
after eradication may affect the questionnaire scores, there was
no data regarding these points. Sixth, because patients were
given a choice regarding the hospital at which they wished to
undergo endoscopy to evaluate their gastric condition 12 months
after eradication, 202 patients chose to undergo endoscopy at a
hospital or health check-up center. Therefore, we were not able
to evaluate abdominal symptoms of all patients at 12 months post
treatment.

In conclusion, we found that 34.5% of H. pylori-positive
Japanese patients with abdominal symptoms experienced an
improvement of symptoms at 2 months post eradication and
that most patients continued to show improvement of dyspep-
sia in the long term. H. pylori eradication may more
effectively improve the symptoms of H. pylori-associated dys-
pepsia in patients from Asian populations than from Western
populations, owing to different H. pylori infection rates,
H. pylori virulency, and gut microbiota. Thus, H. pylori eradi-
cation is an effective treatment for H. pylori-positive patients
with dyspeptic symptoms.
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